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in digestible protein obtained
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Both juvenile and
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| NTRCDUCTI ON

Initially, the development of agriculture on
the prairies was credited wth increasing the
popul ation and range of the greater prairie
chicken (Tynpanuchus cupido (Hanerstrom et al.
1957). Furt her devel opnent however, of
agriculture, primarily "clean farmng",
contributed to their decline (Yeatter 1963,
estemer 1980). Prairie chicken popul ations are
highest in areas where agriculture is
interspersed with grasslands in approximtely a
1:2 ratio (Evans 1968). The quality of the
grassland habitats is also inportant, however
(Christisen and Krohn 1980).

G eater prairie chi ckens are primrily
herbivorous, as are other grouse except during
the juvenile stage (Evans 1968). Prairie chicken
broods generally select areas of high herbaceous
cover with forbs where they forage for insects.
Wnter is a critical period, during which prairie
chickens depend on agricultural crops. Corn is
general ly thought to be the staple food of
prairie chickens (Trippensee 1948, Hanerstrom et

al. 1957) but other agricultural crops my be
selected (Evans 1968).
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The Sheyenne National Gassland is an island of
suitable prairie chicken habitat in eastern North
Dakot a. Because the population of prairie
chickens on the Sheyenne National Gassland
i ncreased during the period 1974-1980 (Manske and
Bar ker 1981), the possibility of an annual
harvest arose. Yet, the reasons for this
popul ation increase were not clear. As a result,
this study was initiated by the Rocky Muntain
For est and Range Experi nent Station, in
cooperation with Mntana State University to
determne food habits of greater prairie chickens
on the Sheyenne National Gassland.

This food habits study was designed to be part
of a larger effort to gain a better understanding

of the ecology of prairie chickens. Habi tat
selection patterns are reported elsewhere in this

Synposi um

METHCDS
This study was conducted on the Sheyenne
National Gassland, Custer National Forest, in
southeast North Dakota. This area represents an
island of tall- and  nixed-grass prairie
surrounded by farmiand. \Vegetative descriptions
of seral stages and habitat types are provided by

Manske and Barker (1981),
(this proceedings).

and Bar ker and Manske

Prairie chicken fecal sanples were collected
from nmarked night and day roost |ocations of
radio marked birds, booning grounds, and
incidental flushes. Ei ghty-seven percent of all
sanples were obtained from radio marked birds.
Sanples were collected between April and August
of 1983-1984 (spring-sumer sanples) and Decenber
to February 1984-1985 (winter sanples). Wnter
sanples were collected only during periods when

at least 3 cm of snow was present. Sanples were
air-dried and analyzed separately (Sparks and
Mal achek 1968) by the Diet Conposition Laboratory

at Colorado State University. Diet conposition
(percent dry weight) was estimated from one slide



diets
were based

Estinmates of summrer
w nter diet

(containing 20 fields).
were based on 321 sanples;
on 119 sanpl es.

Data from both periods were separately
subjected to a divisive cluster analysis program
(Ball and Hall 1967) to search for natural
groupi ng of samples. There were few trends
toward natural biological groupings such as sex,
age, or nonthly differences. Wthin the sunmer
period however, brood sanples tended to be
different from adult sanples. Therefore, data
from adult diets are presented as monthly
averages for winter and spring-summer; data from
brood diets are presented separately.

The food item categories listed often represent
conbinations of simlar food itemns. For exanpl e,
corn includes snall amounts of the corn plant
(less than .02%; sunflower includes plant
material and seeds from other species of the
conposit famly and soybean includes other [|egume
seeds which could not be discerned from soybeans.

The food category forb seeds represents seeds
from unidentified forbs. G her forbs, shrubs,
and grass refers primrily to plant naterial
other than seeds.
RESULTS

Wnter Diets

A total of 34 different food itens were found
in wnter sanples. These were condensed into 9
categories (Table 1). Waste from agriculture
crops conprised over 60% of diets during all
winter nonths. Corn alone nmade up about 50% of
the diets during each nonth, but sunflowers and
soybeans rmade up over 50% of sone individual
sanples.  The frequency of occurrence of corn in

prairie chicken diets was 83% conpared to 39% for
sunflower and 24% for soybeans. Gass seeds
conprised a large portion of the Decenber diets
but were sonewhat |ess inportant during January
and February. Consunption of a variety of
unidentified forb seeds was not apparent wuntil

items. Fringed sage (Artemesia frigida) in the
prairie chicken diets increased from zero in
Decenber to 11% by February. A nunmber of forbs
of various species conprised about 9% of the
diets during Decenber, then declined during
January followed by a slight increase in
February. Shrubs were an uninportant  food
category during this study; Russian olive
(ElL.aeagnus angustifolia) was taken most
frequently. Vegetative material from grasses
were also relatively uninportant. Kent ucky
bl uegrass (Poa pratensis) was the predoninant
food itemin this category.

Spring-Summer__Diets

A total of 59 food itens or
identified in the diets of adult

categories were
prairie chickens

between April and August. O these only four
were consistently inportant over the spring-
sumer period (Table 2). These four food

categories over two-thirds of

diets.

the prairie chicken

During the prenesting through incubation period
(April-Muy), dandelion (Taraxacum officianle
flowers, al fal fa/ sweet cl over and waste corn
dom nated the diets. Fringed sage continued to
contribute a relatively constant portion of the
diet from the winter nonths. During this period,
corn declined while dandelion flowers and
alfalfa/sweetclover increased . An unidentified
conposite conprised 13% of the diet in April but
only about 2% in My.

Arthropods increased in inportance as a food to

adult prairie chickens in June and continued to
increased throughout the summer. By August
nearly 60% of the diet of adult prairie chickens

was conposed of
dandel i ons decl i ned
10% of the diet

art hropods. Consunption of
in June and conprised about

t hr oughout the  summer.
Alfalfalsweetclover in prairie chickens diets
increased throughout the spring to 42% in June,
then declined to 15% by August.

January. During the latter two nonths of the Arthropods were the single nost inportant food
winter, forb seeds were relatively inportant food category of juvenile prairie chickens (Table 3),
Table 1. Percent conposition of greater prairie chicken diets during winter
(Dec. -Feb)on the Sheyenne National G asslands, North Dakota

Speci es Decenber (N=7) January (N=49) February (N=63)
X + se X + se X + se
Corn 49.3 + 17.6 52.1 + 5.9 50.8 + 5.0
Sunf | ower 18.6 + 12.6 3.0 + 0.8 4.8 + 1.3
Soybean 4.1+ 2.7 6.3 + 2.3 6.6 + 2.7
Gass seeds 16.6 + 9.2 7.7 + 2.1 9.4 + 2.1
Forb seeds 0 21.8 + 4.4 8.5+ 2.8
Artenesia frigida 0 4.0 + 1.9 10.7 + 2.7
Cther forbs! 9.3 + 3.5 2.9 % 1.8 4.8 % 1.4
Qher shrubs! 0.2 % 0.2 0.9%0.3 2.7% 1.5
O her grasses 1.8 + 1.3 1.1 + 0.5 1.6 + 0.3

I ncl udes both identified and unidentified speci es.



Table 2. Percent conposition of greater prairie chicken brood diets on the
Sheyenne National Gasslands, North Dakota.

Speci es June (N-15) July  (N=30) August  (N=30)
X + se X + se X + se

Arthropod parts 80.1 + 6.9 87.3 + 3.5 86.3 + 3.5
Taraxacum of ficinale 0 3.5 + 2.4 1.5+ 0.7
Medi cago/ el i | ot us spp. 7.4 + 6.5 2.9 £+ 1.4 4.5 + 1.3
Artemesia frigida 0.1 +0.1 0.2 £0.1 0.1 + 0.1
Fl ower parts 0.1 +0.1 0.1 +0.1 0.1 +#0.1
Unidentified conposite 0 0.6 + 0.4 1.8 + 1.3
Poa pratensis 0.7 + 0.4 0.6 +0.2 0.4 + 0.2
Forb seeds 0 0.1 +0.1 0.2 + 0.2
Carex spp. 56 + 1.9 2.0 +£ 0.5 0.3 + 0.1
G ass seeds 0.3 + 0.2 0.1 £0.1 0.1 + 0.1
Equi setum spp. 0.6 + 0.5 0.3 £0.1 0

El eocharis spp. 3.3+ 1.5 0.7 + 0.5 0
Andr opogon spp. 0 0.2 +0.1 0.1 +0.
Anbrosia spp. 0 0.1 +0.1 0.2 + 0.1
Agropyron spp. 0.1 +0.1 0.1 +0.1 0.2 +# 0.1
Qther forbs' 0.1%0.1 0.3 £0.1 0

Q her grasse§1 1.3 + 0.6 0.9 +0.2 0.7 + 0.2
QG her shrubs 0.1 £ 0.1 0.1 +0.1 0.2 + 0.1

fIncludes both identified and unidentified speci es.

Table 3. Percent conposition of greater prairie chicken diets during spring-sunmer (April-August) on the
Sheyenne National Gasslands, North Dakota.

Mont h

Speci es April (N=45) May (N-88) June (N=39) July (N=44) August  (N=27)
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conprising over 80% of the diet between June and the summer, and sone shoots of sedges (Carex
August . Alfalfalsweetclover was the only other spp.) and rushes (El eocharis spp.) during June.
food item consunmed by juveniles in notable Cher food categories recorded conprised |ess
quantities throughout the sumrer. Prairie chicken than 1% of the diets.

chicks consumed some dandelion flowers later in
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DI SCUSSI ON

Waste corn was the nost inportant single food
item consumed during the wnter nonths. Corn
averaged of 90% of the diet in about 50% of the
sanpl es. However, for some individual birds,
other food items were equally inportant. Bot h
soybeans and sunflowers made up over 50% of some
individual sanples. Forb seeds were probably the
next nost inportant food category. H gh
conposition of forb seeds (over 30% was found
almost  exclusively in sanples from prairie

chickens observed feeding in soybean fields the
previous day. Soybean fields tend to contain
many weeds due to the susceptibility of soybeans
to herbicides. Forb seeds conprised over 50%
(and up to 98% of sone individual sanples.
Prairie chickens on occasion were noted flying
past corn fields on occasion to feed in soybean
fields. Thus, most feeding during the winter by
prairie chickens in this study was related to
agricul ture. Various agronomc crops were noted
in prairie chicken diets in other regions
(Korschgen 1962, Toney 1980, Horak  1985).
However, selection of agronomc crops may reflect
a preference rather than requirement at southern
|atitudes (Horak 1985).

Prairie chickens were first recorded in North
Dalota in the 1880s following the spread of
agriculture  (Evans  1968). \Wether  prairie
chickens were native to this region or not nay be
debated (eg. Kirsch and Kruse 1973), but prairie
chicken numbers increased dramatically wth the
agricultural invasion on the prairie (Hanerstrom
et al. 1957). It is our opinion that agriculture
is now a necessary habitat conponent for prairie
chickens in this area.

Prairie chickens often fed in fields during the
mornings then moved to the edges of fields for
day |oafing. During Decenber, grass seeds were
probably consumed during day loafing while sone
grass seeds were still attached to stalks.

O notable | ack of

significance was the
"budding" by prairie chickens during the wnter
in this study. Prairie chickens wused tree
habitats on 5.5% of the observations but were
observed budding only 1.1% of the tine. The lack
of shrub or tree buds in the diet may have been
due to the lack of snow accunulation during a
relatively mld wnter. Thus, prairie chickens
in this study were not forced to select shrubs as
mej or food itens.

Fringed sage appeared in the diets during
January and increased in February. Fringed sage
tends to retain green leaves during mld wnters
and may provide a source of green material as the
birds get closer to the breeding season. Vitanin
A, fromgreen plant naterials, was found to
stimulate breeding in CGanbel's quail (Callipepta
ganbelii) (Hungerford  1965). Fringed sage
continued to make up about 10% of the diets
through the prenesting and incubation periods.

During

the prenesting and incubating periods,
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prairie chickens
items that
protein.

appeared to be selecting food
were high in digestible energy and
Waste corn is obviously a high-energy
food. The other domnant food itenms during this
period were arthropods, which are high in
protein, and dandel i on flowers,
al fal f a/ sweet cl over, and fringed sage. For bs
generally tend to be higher in digestible protein
than grasses (Cook 1972). Increased protein
intake during egg laying can result in |less
weight loss to laying hens (Beckerton and
Mddleton 1983). Hens |oose 15-20% of their body
wei ght during incubation and a hen's ability to
successfully raise a brood may depend on her
condition after incubation.

Dandelions were also the nost inportant forb in
gray partridge diets when avail able (Wi gand
1980), and were highly selected for by sage
grouse (Peterson 1970). Individual fecal sanples
contained up to 96% dandelion flowers during the
spring  (April-My), indicating that prairie
chickens also appear to prefer dandelion flowers
when avail abl e.

Waste corn was still being selected by the

prairie chickens during early spring but
consunption of corn declined as the breeding
season progressed. Reduced consunption of corn
corresponded to decreased use of agricultural
habitats and increased use of grasslands, and
coincided with spring greenup and field
preparations for spring planting of new crops.

Consunption of agricultural crops by prairie
chickens in this study showed sinilar patterns to
those in Mssouri (Korschgen 1962, Toney 1980).
During early spring, birds would typically visit
display grounds during the nmorning and evening
and feed in the fields during the day.

During the summer nonths adult prairie chickens

continued to select for high-protein and high-
energy food itens. The level of protein in
prairie chicken diets through consunption of
arthropods increased from June through August,

and probably reflected the increased availability

of arthropods. Trends in the diets indicated
that alfalfa/sweetclover were being traded for
arthropods  through the summer, which would
indicate a trade off of plant protein for
possibly nore preferred animal protein. lnsects
were the donminant food item of |esser prairie
chickens (T. pallidicintus) in Texas except
during periods of low availability, during which
acorns (Quercus arvardii) were selected (Doerr
and Quthey 1983).

Prairie chicken hens attending broods

occasional ly selected diets simlar in content to
the juveniles. Sonme sanples from hens attending
broods contained over 80% arthropods. However,
hi gh quantities of arthropods were not being
sel ected consistently by hens with broods. The
reasons for the occasional selection of high
quantities of arthropods by hens are unclear, the
data did not result frommisidentified brood
sanmpl es,  however.

Brood sanples were easily
identified from adult sanples on the basis of
si ze.



The high conposition of
diets of juveniles was expected.
most  young gallinaceous birds are domnated by
art hropods during their first 8-12 weeks
(Kobridger 1965, Petersen 1970, Doerr and Guthery
1983, Witnore et al. 1986). The inportance of
arthropods in the diets of young birds has been
related to protein demands of the growing young
(Cross 1966, Potts 1980, Hurst and Poe 1985).
Experinents with sage grouse (Centrocercus
urophasi anus) chicks fed diets of varying amounts
of insects showed that devel opnental deficiencies
were apparent for birds whose diets contained
restricted amounts of insects (Johnson 1987).
Despite the inportance of insects in diets,
habitat selection patterns in sharp-tailed grouse
in Nebrasks were not determined by the abundance
of insects, however (Kobridger 1965).

arthropods in the
The diets of

Juvenile prairie chickens consumed small
anounts of sone vegetation throughout the sumrer.
Sedges and rushes were found in the diets in
notable quantities only when these plants were
producing new shoots. Wiether the sedges and
rushes selected were from nesic or xeric species
was not known; broods used habitats where both
occurred (Newell  1987). Sedges and rushes
declined in the diets follow ng periods of
initial rapid growth.  Afalfa/sweet clover was
consuned by juvenile prairie chickens throughout
the summer in low quantities. VW suspect that
these amounts of may have been related to
availability of arthropods and succul ence of the
veget ati on. Afalfa produces new growh
throughout the summer following cutting of fields
for hay, and appeared in the diets throughout the
summer. Afalfa/sweetclover also tend to be
hi gher than other forbs and grasses in digestible
protein and energy (Church 1972, Wite and Wi ght
1984) . d over (Trifolium spp.), also a
legumnous forb, was the nost inportant plant
food item for immture sharp-tailed grouse in
Nebraska (Kobridger 1965). ANl of these plant
foods itens decreased in the diets as arthropods
increased through the sumrer.

Low amounts of the several other species of
vegetation which appeared in the diets of both
adul ts and juveniles m have been from
incidental intake from the "guts of herbivorous

arthropods (Hansen 1975).

CONCLUSI ONS  AND | MPLI CATI ONS

Agricul tural crops i nterspersed with
grassland habitats provide an inportant source of
winter food for prairie chickens in this area.
The inportance of these high energy foods to

sustaining  prairie chicken populations gy
increase Inh regions with cold tenperatures and
snow accurmul ati ons. Although prairie chickens
fed in both soybean and sunflower fields, corn
appeared to be the nost inportant single food
item during the winter. Establi shnent of corn
food plots could be a viable nanagenent objective
if winter food were determined to be limting

this population of prairie chickens.
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Agricultural  crops declined in inportance
with a corresponding increase in consunption of
green vegetative mterials and arthropods during
the spring. This diet shift coincided with
breeding activities and spring field preparation.
Forbs and arthropods were the domnant food itens
through the summer. These food items indicated
that adult prairie chickens were selecting for
food high in digestibility and protein. Prajrie
chicken chicks consunmed diets high in animal
protein as expected, but included some plants
t hrough August.

Whereas there are few managenent alternatives
for enhancing food availability on the grasslands

during the spring-sumer, other  nmanagenent
actions could be detrimental. Pest managenent
that inpacts nontarget insects could have
detrinmental inpacts on brood survival and growh

due to the dependence of the
chickens on arthropods. Direct manipulation of
vegetation to enhance native clover or dandelions
is not recomended. However, inclusion of
leguminous forbs in rangeland seeding mixes is
r ecommended.

juvenile prairie
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