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ABSTRAUT.—-Bobwhite guail utilization
of food ltems in winter was determined
from 195 ¢rope collected during January
through March from sounthern fllinois,
Plant materials comprised 84.2 per cent
of the volume and animal matter 158
per ¢ent; grit oecurred in 12.8%
crops and 12.3%, were empty. Of ’1
fopd items, il made up 1.0% or more
by volume, These inciuded corn 24.6%,
iespedezas 16¢.1%, slugs 13.74%, soybeal
7.920;, oaks 6.7%. aassafras 5.3%., des-
modiums 2.7%, common ragweed 21%,
wheat 2.1%: gmall wild bean 1.7%, and
rushfeil 1.6%. During January, Korean
jegpedeza ranked first with ~40.8%
whereag corl ranked first {33.8%) in
February and in warch (43.8%). arit
occurred in 20%, 5.6%: and 24.3% of
the crops during January, February,
and March, respectively.

This research was conducted to
determine foods aiilized by bob-
white quail (Colinus pirginignus)
during January through Mareh. It
was antieipated that such data wonld
permit an analysis of the effects of
environmental conditions, sueh as
weather and land use practices, on
the dietary pattern of bobwhites dur-
ing this season. Tor comparison, 4
previous study (Larimer 1950} es-
tablished similar information for the
fal) season (November and Decem-
ber}.

DESCRIPTION OF AREA

The region of southern Illinois
included in this gtudy ineorporates
the southern 34 counties. However,
data to be presented incjude only
nine eounties (Massac, TInion, Jack-
_ son, Williamson, Pranklin, Hamil-

ton, Perry, Washington, and Mar-
jon) which represent the central and

Research Laboratory,

Southern Tilinois University

gouthern porfions of southern Tili-
nois. 'This area is eharacterized by
intermingled prairie conditions from
the north, and the Ozark and Shaw-
nee Hills from the south. The north-
ern part, affected by recent glaciers,
is level land characterized by 2
young topography with poor drain-
age, Most of the southern gection,
not affected DY olaciers, has a hilly
topography with serjous erogion. Ae-
cording to Jueighton, ot al. (1948),
two physiographic regions, Shawnee
Hills Section and Mt. Vernon Hill
Country, are yepresented by those
counties where quail were colleeted.

The Shawnee Hills Section In gen-
eral coincides with the unglaciated
area and is represented by red and
vellow podzolic soils (U. 8. Depart-
ment of Agrienlture 1938) which
are subiect to severc crosion, result-
ing in submarginal and patch-type
farming. Most of the bottomlands
ave composed of elay and are rela-

-tively poproductives however, those

originated from alluvial deposits are
fertile. Corn, lespedeza, and s0¥-
beans are the chief erops, but fruit
and vegetable produetion are impor-
tant in local arveas, Decause of the
erosible topography, 38 to 68% of
cnltivatable land is in hay or pasture,
with 10% idle (Ross and Case 1956).
Worests occupy about 96 to 41% of
the land area (King and Winters
1952).

The Mt. Verncen Hill Country eom
priges the gouthern portion of th
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Tllinoisan driftsheet. The major soflg
are planosols derived from the action
of glaciers and losss deposits and
formed under the influence of perma-
nently or seagonally poor drainage
conditions (U, §, Department of
Agriculture 1938). The surface s0ils
are low in Tertility and organic mat-
ter, Subsoils are heavy, tough, and
impervious causing poor drainage
and poor drought resistance. Corn
and soybeans are the prineipal erops,
with 6-10% of the land idle, 23-29¢,
in pasture, and 17329 in forest
growth,

Three farming regions, General
Farming and Dairy, Gencral Farm-
ing, and General Farming and Fryjt
(Ross and Cage 1956), were repre-
sented in the sample of quail crops
collected. In the Genera) Farming
and Dairy region, wheat, corn, and
s0¥beans comprise 2997, 13%, and
13%, respectively, of the cultivated
land, Twenty percent of the cul-
tivatable land ig pasture and 7 %
idle.

In the Genera) Farming area, oro-
sion and poor soil drainage contrib.
ute to the pattern of land use. Corp
and soybeans, 19% anqg 184, re-

‘spectively, are the mogt important.

erops; idle land comprises 15% and
forest land 16 tq 259%. The distribu.
tion of idle land and forest, plus the
broduction of eorn, soybeans, and
Korean lespedeza contribute to gond
~ quail habitat in this ares,

The southern tip of Illinois is the
General Farming ang Fruit area,
As mogt, of thig lies within the bhoum.
daries of the Shawnee National For.
est, woodland comprises 26 to 41z,
of the land ares, Corn (229%) ang
soybeans ( 9% ) are the important;
intertilled erops; hay {9%) and pas-

ture (369%) are the main permanent
COVer crops, The rolling topography
of the upland contributes to soil erq.
sion and often results in patch farm.
ing that offers excellent quail habitat.

Southern Tllinojs is characterized
by hot suinmers, mean temperature
of 78°F in July,
winters, mean temperature of gp°op
i Jannary {Page 1949). The aver-
age snowfall ig approximately 10
inches, with most ocenrring in Jang.
ary, February, and December, Rain-
fall averages 40 to 46 inches per year
with January, March, and April be-
ing the wettest nonths,

MATERIALS ANnp MeTHODS
OF ANALYSIS

During January, . February, and
March 1958, 195 quail erops were
collected from 34 individus) huniing
trips, As trapping methods would
require the use of bait that wonld
appear in the erop analyses, quail
wers eollected by regular hunting
methods, Wield notes, land nse, coy-
er utilization, activity and weather
conditions, were recorded for each
bird. Harvesteq birds were tagged
with such data ag date, sex, age,
weight, and time of ki and frozen
upon return from the hunt,

Identification of various food items
were made by utilizing the reference
collection of the Cooperative 'Wild.
life Research Laboratory. Unknown
seeds were sent tq Dr. Alexander
Martin, Research Biologist at Patnx.
ent Research Retfuge, Laurel, Mary-
land, for identification, Insect no-
menclature was hased op Jaques
{(1947), gastropods after Baker
(1939), and pPlants according - to
Jones ( 1850). The Southern Thi-
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nols University Siatistical Service
caleulated total volume and frequen-
cv of oceurrence. Volume of individ-
ual food was hased on determinations
employed by Tarimer (1960).

PATION AND DIBQUSSION
oF DATA

PRruseEN

The 195 crops for winter yielded
81 speeifie £ood items of which ani-
mal matter somprised 15.89% by vol-
ume and plant material 84293
12.3% of the crops contained no food.
Tn comparison, Larimer’s (1960)
stndy for fail showed 187 food items
in 4606 erops from birds harvested
i 34 eounties in southern 11inois;
9.56% of the erops were empty. Lari-
mer reported 93.9 % plant material
by volume and 6.19% animal matter.
Differences in number of food items
and quantity of plant foods utilized
during the two seasons surzest fewer
items and more yelianee on animal
matter in winter. However, the sig-
pifieantly greater number of crops
for fall may have an jmportant bear-

ing on the nature of these reswits. It
geems likely that availability of 8

vaviety of foods wonld be reduced
in winter but the explanation of 2
1009, increase in econsumpiion of
animal matter is not so readily ap-
parent. :

Six plant Pamilies, STass { Grami-
neae), legume (Leguminosae}, beech
(Fagace.ae), lanurel (Lau-raceae),
" composite (Compositae} , and spurge
(Euphorbiaceae), gomprised 1.0% or
more by volume and accounted for
g2.39, of the total guantity of all
foods. The grasses ranked first with
a combined volume of 87.09- with
corn being the major contributor;
other grasses Were of minor impor-

*volume and yielded the larg
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tance, The green leaves of cheat
{ Bromus spp.) and gmall grain were
ingested in small quantities. Notice-
ably absent were the foxtail grasses
(Setaria spp.) which during the fall
hunting season of 1950 and 1951
comprised 1.0% by volume {Larimer
1960). The seeds of foxtail grasses
£411 early and are probably not read-
ily available in late winter. The
legumes accounted for 30.0¢; of the
est num-
her of individval gpecies, Korean
legpedeza ranked first, but sovhean,
ginall wild bean, and common lespe-
deza were consumed 1n relatively
large amounts. Legume Jeaves ac¢-
counted for a large measure of the
green lealy material. The Fagaceag,
representcd by onks only, ranked
third hy volume with 6.7%. Acorns
cneountered consisted of fragments
guggesting that atilization was made
of remains left by the feeding activi-
ties of other animals. The Lanraceas,
panking fourth with 5.3G5, was repb-
resented b¥ sassafras only. The
abundanee of sassafras along fence-
rows and as an early woodland in-
vader of the fields makes it a rather
widely distributed and available food
throughout gouthern T1linoiz. The
composites accounted for 2.1% of
the volume with eommon ragweed be-
ing the chief vepresentative. Lance-
leated ragweed ( Ambrosia hiden-
tata), probably the most common
species of this group in southern I14-
nois, made up only 0.03% of the total
volume of all food items. Although
this species was widely available, the
datn suggest that it was rarely util-
ized in proportion to its availability
indicating that it possibly is not ac
ceptable as quail food. The Eu
phorbiaceae ranked sixth with a pex
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TabLE L—Twenty.four Top-ranking Food Items Taken by Bobwhite Quai During
Januar}'-March; 1956 Compared tq Findings of Larimer (1960) for Novent.
ber-December, 1950 ang 1961, Southern Ilinois, :

[ :

; This Study / Larimer ( 1960}

) T

Focd Ttem Percent, Frequeney | Percent, Frequency (
f of

o Parcent .| Percent,
Oceurronce Volumie Oceurrenee Volume

. -—_— —_—— .

Com............... 23.1 34.6 28 9 27.8
Zea mays

Koroan and commaon

espedeza.s..,......,..‘. 36.8 422 8.7
Lespedezq sttpulacen and
&frigtn
Slugs.... ... 15.9 6.9 2.8
Philomycidge
Soybeans..... . . 7.2 23.1 22.4
eine max
Acorns., ... 5.1 2.6 7.2
ereus spp,
White suseafras, .., . 6.1 52 3.8
assafras albidum
Desmodiums, . .. . = 6.7 121 2.9
esmodivm spp, .
Common ragweed., . = 9.7 26,4 4.8
08t arlemisiifolia
Wheat. .., ... ... . . 3.8 4.5 5.5
Triticum aeslivum
Small wild bean. , .. 10.8 12.4 1.0
Strophostyles letosperma ’
Rushfoif,, . = o 1.5 1.5 1.7 0.2
Tolonopsis elliption
Sumaes.... . 3.6 0.7 1.0 0,05
Rhus app :
Partridge pea. ., . . 6.7 0.7 .24 0.08
@s8ia fusrenlotn
Vet-ch...‘.,...,,,_. ....... 1.0 0.6 0.04 Trace
Vicia sy
Homsenettle,. . . . 2.6 0.5 1.4 0.08
oanuim carolinense
groun_d beetles. .. . . . 3.1 0.4 4.4 0.2

—arabidae : . | :
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: This Study Larimer (1960) _

- e
Food Ttem Percent Freguency Percent. Frequency .
of Pereent of Percent
Ceeurrence Volume Ocurrcnee Volume
e - —
SpAdeTs, . e ' 2.1 0.4 3.3 0.2
Arachnida .
Tegumeleaves.......o-ov o 18.5 ' Q.3
Leguminosae
Insectlarvae.......-- o 2.0 0.3 3.0 0.3
Insceta |
LoafhOppETS . cvveerrree e 5.6 0.3 5.8 0.2 -
Cicadelldae :
Amber snails. ... .- N 5.0 0.2 0.8 : ©.03
Suceinia :
I PP E R 1.5 0.2 \ 3.7 0.2
Formicidae \
Stink-bugs. . - -« - e 2.0 0.2 2.3 0.2
Pentatomidae
Bidens. .ot 3.0 0.2 189 1.4
Bidens spp.
| i
cent volume of 1.6. Rushfoil ac- Of the 12.39; of empty crops, sev-

counfed for the largest percentage, eral were colleeted in the morning
followed by hogworth (Croton capi- and also during periods when snow
tatus) whieh contributed a mimite and ice were Om {he ground, which

quantity. may have prevented the quail from
Pwenty-one different animal food legving sheltered areas to feed.
items were vepresented ; other than Of 81 specific food items identi-

slugs, the majority were.of little sig- fied, only 11 comprised'l% or more
pificance in the total volumeé of the total volume {Table 1}. Cul-
(15.8%]. Ground-beetles {Carabi- tivated plants vielded a major por-
dne} were the chief insects taken, tion of the food as six farm erops
followed by leaf hoppers (Cicadel- accounted for 50,66, of the total
lidae) and stink-bugs (Pentatomi- volume. Corn, the most atilized foad
dae), with & percent volume of 0.4, by volume {34.6%) and second b3
0.3, and 0.2, respeetively. The quan- fyequency of oceurrence (23.1%)
tity and occurrence of slugs as a s the major farm. erop grown 2
winter food is dificult to explain, as gonthern I1linois; mechanical pick
the availability of the insccts and ing results in counsgiderable wast
other animal life was expected 1o he grain available after harvest.

limited in winter. : volume, Larimer (1960) found the
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eorn ranked first in the fa] food hah.-
its of guail (Table 1), Korean ang
£ommon lespedeza ranked second by
volume (18.1¢2) anq first by fre.
quency of ocenrrenee (36.8%). Lari-
mer (1956) found these two lespe-
dezas to rank third volumetrieal]y
and first in frequency.,
studieg suggest that lespedezas were
not only a degired food but wera
readily availaple,
ranked third by volume (13.7%)
and fourth by frequency
rence (15.9%) i they did not appear
during days of deep snow or below
freezing temperatures, Larimer
(1960) ranked slugs ninth by volume
(2.8%) in the fall food habits. Soy-
bean, fourth volumetrica.].ly { 7.29,)
and seventh by frequency of oceny-
renee (7.2%), probably reflects ag-
riculturs) itnportance and avaiiapil.
i the fall foods, s0¥ybeans
ranked gecond by volure ang fourth
by seenrrence {(Larimer 1960) ; the
rapid deterioration of this fond prob-
ably accounts for jtg decreaged ge.
eurrence in wintep, Oaks, ranking
fifth by volume -(6.7%) and frp-
quency of 0ccurrence { 8.1%), oceur
thronghont the study ares and ivere
considered Teadily available to the
bobwhites. Larimer foung acorng to
rank fourth (7.2%) in the Lall foods,
Sassafras wag sixth (5.3%) by vol-
ume in the winter and seventh
{3.8%) by volume in the fal} {Lari-
mer 1960); the bervent freqnenay
of ocenrrence Was approximately the
satue for hoth seagons. Desmodiumy
totaled 2,79, by volume in the wintep
and 2.9¢; {Larimer 1960) in the fan
food habits, Ty ese legumes, althongh
not widely abundant, geeny generally
i woodland and brushy habitaty
ind a8 a weed associated with fa].

o T it e,
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lowed fields following agricultyra]
crops.  Clommen ragweed, ranked

eighth ( 2.19) by volume and 8ixth
by frequency of ocenrrence,
abundant in cultivated lands, f:
lands, roadsides, pastures, and new.
Iy abandoneq fields. Tn the fall fuod
habits, fommon  ragwead ranked
sixth (4.6%) by. volume and third
by frequ enoy of securrence (Larimer
1960). Wheat, rankeq fifth (5.5%)
by Larimer (1960) in the fall food
habits, is an important erop of south-

but yielded only 2.19

The wse of Wwheat in winte Seeming.
Iy refleets jtg general availability agq
result of weathering., Smap wild
7 hy volume), an annugl

and sandy s80ils, wag
relatively abundant (a8 indjecateq by
frequency of ocenurrence, 10.8 %) in
abandonad fields, Rushfoil, which
a5 a restricted digtribution becanse
of its growth requirements, yielded
1.5% by volume. The fall fooq habitg
showed wheat, small wilq bean, and
rashfoil with volumeg of 5.5%, 1.0%,
respectively
1960), Legume leaves had a fragnen.
oy of occurrence of 18.5¢, ranking

- third by Oecurrence, but hyd 5 per.

eent volume of only 0.3% ; thege were
1ot recorded in the fall diet,

Food Utilization by Months. Of
36 food items taken by the 51 quail
collecied in January, op Iy 9 provided
a volume greater than 1,09, {Table
2). Kovean Iespe.deza., corn, and soy-
bean were the most Prevalent foods;
Sumacs and horge nettle were con.
samed only in January which prob.
ably reflects the offect of snow on the
dietary pattern. The utilization of
amimal mattep during J anuary wag
the lowest recorded for the 3 months,
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TAPLE g —Comparigon by Months of Principal Food 1tems Consumead b¥ Quail
Tring January. Tebruary. and March, gouthern llincis, 1966.

January February Mareh
{51 crops) (70 erops) (74 erops)
Food Ttems
Per Cent Per Cent Per Cent
Volume Volume Volume
______________._-———_________._.__-—-— e J—
CIOTIL s+ e amns e mm s m 27.8 33.8 43.6
Koronn lespaders . oo 40.8 1.0 1.5
HoybOAIL. 1 1o oo ee e 16.8 3.0 0.9
White sagsafras. oo 3.5 9.9 2.0
Sl 2.5 21.0 18.3
VRO s v e eeme e 1.3 0.4 5.0
Desmoitms , . - o ovrosrme T 1.0 0.2 7.7
Clommon ragweed. ...« B R 0.9 0.8 5.1
Spnall wild bean ..o 0.3 3.8 0.9
N 0.0 3.0 2.0
O LR 2.1 0.0 0.0
Horse nebtle. . oo -oeeemmmt 1.4 0.0 0.0
Partridge Ped. .- v ees T 0.1 0.0 2.2
ORKE v s a e e et 0.0 16.2 3.1
RUSHIOL L+ v e oremrrme s 0.0 4.1 0.0
Al other food fbems. ..o coer ot T T 1.7 5.9 7.9
o e
Grit (percent froquencyy. o --ccc - .0 8.6 24.3
Empty (percent Frequency ). .-« oot i 11.4 12.2

probably due to weather conditions ; 0Ot the 59 food items eonsumed by
siugs yielded only 2.5% of the vol- T4 guail collected in Alarch, 11 had
pme. Grit was recorded in 20%; & volume of over 1.0% {Table 23,
13.7% of the erops were empty. Corn, slugs, and desmodiums were
Puring February, 51 food items the most commonly used. Desmodi-
were consumed by 70 birds collected, uMS cOMIMOoI ragweed, and wheat
with eorn, slugs, and acorns panking  were more important in March than
highest (Table 2). Acorns which gither January or Tebruary. Korean
vanked third in Tebruary were B0t lespedeza, which raniked first in Jan-
present in Jannary. Korean lespe- uAary, fell to pighth place in Febru-
deza dropped from 40.8% in Janu- ary and tenth In March. The use
ary to 1.0% in February. Rushfoil of the mote perishable foods sueh
was mot present in Japuary buot as goybheans and smail wild beans de-
ranked fifth in February. Animal elined congiderably m March., More
matier accounted for a larger per- €rops contained grit m March thar
centage of the February foods with either Fanuary or Februarys empt
glups alone yielding 21.0%. Grit crops }ad a percent fregqueney ©
had a pereent frequency of 8.6 com- 12.29%.
pared to 9.0 in Janvary. Empty Food items consumed during ane
erops had a frequency gimilarto that month seem t0 show a general tren
in Japunary. - of food availability. As the seaso
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progressed, availability of Guail
foods change from general ghyn-
danee and Many varieties in the fall
(Larimer 1960) tp scarcity and few
varieties in Jate winter.  Climatie
conditions may alter ¢he Dattern of
food availability ang result in 4
foreed ¢i ange in the quail diet, Also,
seeds with thin seed coats will de.
teriorats ang become legs abundant
than the geads with hard
(Rookhout 1954), Thoge seeds that
tend to fall t, the g
not be as availahle as those that fa]]
gradually over longer periods of
time, A largor pPercentage of he
erops collected in January ware col-
lected during days when the snow

coaty
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Average weights of birds de-
creased as the winter progressed,
dropping from 180 grams in Janu-
ary to 177 in February ang to 170
£rams in March, The average weight
for the combined perind of Jannary
to March wag 175 grams. Such
weight losses may have reflectad the
availability ag well as the quality
of foods,

Food Utilizatioy, Aecording to 8o
Begions.. Quail erops wero collected
from two major soil Tegions, the
planosols and the red and yellow
podzolic soilg, The planosols were
represented by 181 erops {rom seven
counties and the peg and yellow pod-
zolie goils by 64 crops from two

~eounties, Except for g variation in
the number of seeds of individya)
plant foods, there appeared to ‘he

was on the ground;
amounts and kindg of food itemg
tonsureed were affected by more ad-
verse weathep conditions than those little difference in the kindg of foods
of Februa.ry and Marcl, (Table 3), This was simiiar to that

Tacre 3.—-—Gomparison of the Dietary Pattern or Bobwhite Quaif From IManosols
and Red and Yellow Podzolie Solls, Southern Illinois, 1956,
E\Hﬁhh

Planocsols Red & Yellgw Podzolic -
(131 erops) )

{64 crops
Food Ttems |

Percent, Percont

Volume Volume
R it e 39.3 211
Horean tespedena. LI 13.7 i9.1
........... 9.1 27.0
W LI 8.8 2.6
Qubre sessufras, [ 6.8 1.2
st 5.0 11.8
Commodiams, 111 3.6 0.0
Ommon regweed.. ., [T . 2.8 0.8
Bmall wild bean. . o 2.2 0.5
ushfoil. 2.0 0.0
Sutnwes, [ 111 1.0 0.0
Wheat. . T 0.8 3.7
Vefh, ... Tl 0.0 2.2
Ground Peetles. . LI 0.2 1.0
other food lems. .. 0 5.1 9.6

—_— —_—

== &)
“~1hd
s
LE NN
(=0

Irit (percent frequency), ., iz, .
Empty (pereent frequency 10, .
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reported by Korschgen (1952) for
gquail from different soil regions in
Misgonri. For the red and’ yellow
podzolie goils in southern Tllinois,
slugs ranked fArst with corn and Ko-
rean lespedeza seeond and third, re-
spectively. lu erops from the plano-
gols, ¢orn ranked first, followed by
Korean lespedezd and slugs. More
wheat and Jess soybheans were noted
from the red and yellow podzolic
than from the planosols. Vetch oc-
curred in the podzolic region but
wag absent from the planosol vegion,
while desmodinms and rushfoil which
ranked among the top ten food items
in the planosol area Were not record-
od from the red and vellow podzolic
region. This was probably due to
the greater abundance of the latter
two plants in fallow and idle land of
the planosol region making it, more
available than in the red and yellow
pedzolic ared. Quail collected from
the red and yellow podzolie region
had sn average weight of 176 grams
while those from the planosols aver-
aged 1 gram less.

Food Utilization According to Sex
and Age. The gex ratio of the avail-
able sample of birds was 52.8% fe-
males and 47.2% males. Young birds
ghowed 54.3% females and adults
45.7%. The juvenile pirds made up
84,09 of the total sample. =
A eomparison of foods utilized by
adults and juveniles gshowad some
variation but 1o really gignifieant
difterence. A gomparison of food
habits of males and females revealed
some difference between ihe SCEER.
Slugs and sumacs vielde
1.7% respectively, of the volume
for males; only 7.9% and 0.1 Gy, TE-
spectively, were recorded for females.
_ White. sassafras ghowed f.1% for

a4 29.7% and

Academy of Science

females and 1.2% for males. Theo-
retically, hecause. a covey acts as a
group there should have been few
differences in food items eonsumed
by males and females. Theve is the
possibility that female quail in prep-
aration for egg-laying were stimu-
lated to alter their diet.

No apparent difference in weight
wag noted between the males or fe-
“males, nor between adults and juve-
niles. The average weight for fe-
males was 174 grams, for males 173
orams, for adults 176 grams, and for

juveniles 175 grams.
Food Utilization Aceording 10
Time of Kl Of the total, 100 birds

were collected in the moOrnBIng and
95 in the afiernoon. Analyses indi-
sate no great difference in the foods
consunied bY quail collected in the
morping  as compared with those
killed in the afternoon, although
gome exceptions were noted. Des-
modiums showed 5.19% for the after-
noon and 01% for the morning.
Qoybean, cOTL, and common ragweed
ranked higher in the morning, while
Korean lespedeza, oaks, rashfoil,
vetch, and partridge ped were §ig-
nificantly higher in the afternoon.
There seems 0 be no logical reason
to explain this paitern of food utili-
zation. Quail Kiiled in the morning
weighed 176 grams—3 STaMs more
than the birds killed in the afternocon
(173 gm) '
Food Ttilization and Weather
The temperature in southern Tlinois
wag below average for Jamuary 1956
On January 19th & eold wave MOVEC
into the southern part of the Btat
and eontinued through the remair
der of the month (U. 8. Departmer
of Commeree 1956). Qeveral ineh
of snow fell on Fanuary 18th ar
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TARLE 4.—~Compa.rison of the Dietary Pattern of Bobwhiie Quail Collected During
January When Snow wag § incles in Depth ang When Snow wag 3 inches
or less in Dapth, Southern Tinois, 1956,

' |
{ Over 3 Tnehes of Soow | Under 3 Tuches or 110 Snaw
1 crops) (30 Crops)

Food Ttems

Percent Poreent
Volume Volume
___—_______.—\_\_—\_—____ —_—— —_ ——-—\_\_—\__—\_—_.—\_—-_._.___ _
Soybeans... ... 563 0.4
S 30.1 26.4
Bummags. . [ 6.5 0.2
Horso nettle, /77777 . 4.8 0.0
Seorean lospedezn, 11T 1.2 57.6
weet clover (A elilotys 7 0.3 0.0
gume leaves. ., 7T 0.3 0.5
Vhite avens {(Gewn canadense) . | | 0.2 0.0
White sussafras. ., |0 0.0 5.0
P 0.0 3.6
Dheat.. . LI 0.0 1.9
Quomodium 1111 0.6 1.4
jamon ragweed, N4 1.3
other food ftemg, . |1 0.4 1.8
Grit (pernent fr'equency) ......... ! 0.0 3.4
28 6 3.

mpty (pereent, frequenay), ||| J 4.3

19th and wag followed by a moderate to cover seedg that lie on op ¢lase to
snowfall on- the 29th. Thepe was a  the ground, availability of certain
greater toty] snowfall in January foods ig probably restricied ynd gl
than in any  other January sinee have legg variety as wel] ag quantity
1945 . although, the total depth at from whieh to obtain theip dietary
dny one time nevep exceeded 6 inghes. needs, ' :
Ag January was considered to he the A change in the guail dietary pat.
only month with suffisient snowfal] tere was noted when snow was on the
and Jow. temperatires +o possibly ground,  Compapigan of food jtems
alter the quail food habits, it wag consumed during days when tho snow
selected ag g representative to evalu-  was gyer 3 inches and days when
ate the effapt of SNOW and freezing there wag logg than 3 jucheg of snow,
temperatures on food utilization. revealed that 50¥hean, sumacs, and
Crops for January wepe divided hopge nettle were moro heavily nsed
nto twg 2roups &ecording to whethey when snow covered the gronng (Ta-
they were colleated when the snow ble 4), Thege Species tend tg stand
was over 3 inches in depth and 3 ahove the snow and thug probably
inches or less (Table 4). Three inches Were more availahie to the birdg,
was chogen arbitrarily ag 4 depth Also, the geed pods and seeds ra.
hat would sufficiently eoyer seeds  maineg on these plants and were not
L the ground so 43 to alter quai covered by the Snow. During the
ond patterns, As deep snows tend study, the only time horge nettle and
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SUTNACS WEYe token in any guantity
was when snow was OnL the oround,
thus they might be classed as starva-
tion foods. Damon (1949) reported
tiat quail gharved 0 death after 2
heavy snowfall even though crops
of dead birds were filed with sumae
soeds.  Pield observations during
this study showed that guail were
feeding In sumac thickets in addi-
tion to standing goyheans and stub-
ple around the edge of harvested
fields. In the fall Tavimer {1960)
fonnd that sogbeal, cowpea, and
purple meadow TUe Were wtilized
more heavily during perieds of deep
SNOW.

MThe utilization of orean lespe-
deza dropped from 57.6%% by volume
to 1.29 during tignow days’ White
gassafras ranked third o Japuary
doring ‘‘no s0OW days'’, but was
not present in &any evops during peri-
ods of ddeep gnow. Corn appeared
yather constant and ranked second
during both conditions of gnowTall.
The mechanical harvesters appar-
ently left some corn that was avail-
able above the jJevel of the snow. )

Twenty-ong €ropd colleeted In
January when the snow was over 3
inches in depth revealed only 16. dif-
fevent species i comparison to 28
gpecies {rom 30 crops Auring the
same month Whep theve was less than
9 jnehes. N0 animal matier OF grit
was consumed during periods of deep
grow ; sligs yanked fourth in Janu-
ary when there wag 3 inehes oF less
of snow. Empty ¢robs had a 28.6%
frequency of oeewrrence for ffENOW
days”’ compared 10 9.3% for days
with litile or no SNOW. This occur-
renee of emply crops plas the fact
that quail Jost welght during periods
of snow, wounld indicate that exees-
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give snowtall is & epitical problem in
the existence of quail. Quajl eollect-
ed when the snow was over 3 inches
deep averaged 174 grams during
January, while those taken when {lhe
wnow was less {han.d inches, averaged
184 grams. These data gugpest that
the manipulation of faetors to in-
crease the abundanee of gujtable
plants o provide tood during deep
gnow would enhanee the qurvival of
quail. '

Quail erops Wwers analyzed aecord-
ing to whether they were collected
during days wyith temperatares ahove
ov below 32° T. January was used
as a represcntative_ as it was the
only motith with a sufficient number
days with average temperatures he-
low freezing. AS spowfall and low
temperatures Were closely aliied, the
dietary pattern during Jow tempera-
tures tended to refleet the same foods
as those ptilized when snOw depth
was $ inches or moTe.

Puring the days that had an aver-
nge temperature above freczing, vol-
nmetrically, Korean lespedeza
(49.8%) ranked frst, followed by
ecorn (31.6 %Y, white sassafras
(6.3%7, and slugs (4.5%). For the
period of freezing temperaturé.s, s0¥-
bean (38.6%) ranked first with Ko-
rean lespedeza (29.1%) and ©orn
(22.9%) gecond and third, rospec-
fively; SUmMAacs (4.5%) and horse
nettle (3.29) were fonrth wnd ffth.
Tt could not be determined whether
sumaecs and horse nettle wers utll ixed
becanse of the low temperatures OT
hecause days ol 10w temperature and
snowlall were closely synchronized.
Wovean lespedeza whowed consider-
able variation in utilization during
above {49.8%) smd below (29.1%"
freezing temper atures; howevel
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there was not g, great a differenca
as batwoen periods of snow {(57.69,)
and no suow (1.2% ). No animal mat.-
ier except an oecasional insect larvae
(B%) was consmmed during Deriods
of intense aolg, HEmpty crops showed
a A6y frequency of oceurrenee
during ireezing termperatures, eom-
Pared to no EmMpty  erops during
abova Freszing temperatures; cmpty
Cromns may refleat snowfail or they
might point ont the fact that quail
do not move to feed ag early or ag
Wuelt on eold days, Thera was g
slight difference In weight between
birds collected during periods of be-
low freezing Wweather (179 grams)
compared with those obtained dyr-
ing above freezing weather (181
grams). Thig difference conly eithep

TaAvLy &——Cumparison of Food Ttems
Collected From Cultivatea

——__‘_‘_‘—_-_‘_‘_‘_-_'_'f‘_‘—'——-_._.____-—-___.:_‘______
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reflect snow fan 0T empty crops
where birds did not feed ag readily
or regularly during epla weather,
Food Utilization gndg Loand Use,
In an offort o determine the extent
to which the food habjig of quail were
assoclated with Jand use practices,
an attempt was made to elassify
quail erops gy beinp representiutive
of either aultivated land, wasteland,
or mixed farmiang, Because the ex.
act range of any one covey wag not
nown, the hasig fop elassification wag
determined by whero quail wore hayp-
vested. If o hird was obtained in
eiltivatad fields, Tencerows o other
areas associated with farming praec-
tices, the hirdsg were congidered gy
Fepresentative of enltivated lang,
Birds killed on land where there was

Oeeurring in the Crops of Bohwhite Quail
Lan
J&nua-ry-March, Southern Ilinois,

d, Wastelandg, ahd Mixed Fat‘mla.ud,

1956,

f
[ Wastelund ’ Mixed Furmiland

{131 crops) 2 crops) (17 erops)
Food Ttomg - T o
Percent Pereent Pereont
Volume Volume “olume
Som.. 35.9 18.0 495
Shugs. 13.7 14.2 15.4
Soybcan..,...,... 10.8 1.2 0.0
orean leapedesy . | 3.0 32.7 224
White sassafras .. 5.7 2.8 9.7
Qaks. . ... e 5.2 6.8 0.0
Desmodiums |11 5.2 6.8 0.0
qamon ragweed ., 1T 2.9 1.1 0.0
heat. . 2.6 1.7 0.0 .
Small wild beun 2.3 0.6 | 0.4
RBAS. . 1.1 nz2 G.0
Rushfoil, . | 0.0 6.5 | 0.0
artridge pey, 0.0 3.0 | 0.0
Ground beetles | S 3.2 1.2 0.0
Spiders, .. e 0.0 1.1 0.9
Alot-he.rfr_mditerm............ 4.4 4.2 1.3
Grit (poreent frequoncy). . 5 [ 1.9 0.0
4.8

11 .
tmMpty (pereent frequency) 13.7 0.
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no evidence of farming practices in
the general area, such as wasteland,
ahandoned fields, or woodlands, were
recorded as being from wasteland.
Quail collected in wasteland asgoci-
ated with cultivated fields weve clas-
cified as coming from mixed farm-
land. _

In cultivated lands where corn
vanked first, slugs geeond, and sO¥-
bean third (Table 5), 11 items made
up more than 1.0%% of the diet. Crops
from. the wasteland area revealed 13

*jtems with a volume preater than
1.0% ; of these Korean lespedera,
gorn, SHIZS, oaks, and rushfoil were
the more abundant items. In the
mixed farmland, €rops (17) were
probably insufficient to determine
with certainty the food pattern; how-
gver, COI'Il, Korean lespedeza, slngs,
and white sassafras were the only
food items that had a volume greater
than 1.0%.

Of the 11 items opeurring in erops
from cultivated Jand, desmodiums,
gmall wild bear, and sumacs did not
rank in the top items in the waste-
land avea (Table 5. Aceording to
Bookout (1954) desmodinms Were
associated with plowed lands, while
gumacs were associated with perma-
nent cover such as wasteland. Small
wild bean was found more freguently
in idle lands. Thos it would seem
that sumaes and gmall wild hean
ghould have been mOTE utilized in
wasteland areas; a8 previously point-
ed omt, the nse of sumacy Wag asso-
ciated with snowiall. Of the 13 top
food items wtilized by quail from
wasteland, rushfoil, eommon lespe-
dera, pariridge pead, ground heetles,
and spiders were {he ouly foods not
represented jn volumes OVer 1.0%
in crops from cultivated areas. Rush-
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foil, lespedezas and partridge pea
are normally associated with aban-
doned land. Ground beetle and gpi-
ders could be associated with either
but might be expeeted to occur in
wasteland in larger numbers. ~

It can be concluded from the data
that quail depend heavily, regardless
of the habitat, upon cultivated crops
for {heir subsistence as corn ranked
high as a food item in ail categories
of land use {Table 5). Soybean oc¢-
eurred over 1.0% by volume in enl-
tivated and wasteland groups. Due
to modern farming operations con-
giderable waste grain remained in
the fields and was readily available.
As feeding habits of quail were gov-
erned by what was available, enlti-
vated seeds associated with adequate
cover were frequently used. Korean
lespedeza, alihough. grown for hay
and pasture, was wsuaily associated
with wasteland because of its persis-
tence and ability to gpread. Whether
birds were utilizing the wasteland
ag dependable sources of food or as
cover was not astablished. In gome
areas, doubtlessly quail depended on
wasteland for cover and probably
gubsisted on no enltivated foods. But,
where cultivated crops oceur within
the ernising radius of a quail eovey,
these ¢rops Were probably gongumed
in relationship to their availability.

A slight difference wag noted in
the weight of hirds from different
1land wse areas. Quail from enlti-
vated lands averaged 2 grams heav.
jer than those from wasteland, while
birds from mixed and wagtelans
averaged T grams heavier than thos
grom cultivated lands. This woul
indicate that cultivated and waste
Jand intermingled offers ‘botter er
vironment for quail.
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