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Abstract
A cattle diet study was conducted in the northern Black Hills of
South Dakota and Wyoming. Forty-eight plants were identified in
cattle fecal material. Grasses in the feces averaged 549& forbs 17%,
and shrubs-trees 28% over the grazing season. Sedges (Curex spp.)
and wheatgrass (Agropyron spp.) were the most abundant plants
found in the feces throughout the season. Bur oak (Quercus
macrocarpa), ponderosa pine (Pinus ponderosa), and Oregon
grape (Berberis repens) were common in the diet. Shrubs and trees
made up 37% of the diet in September. Similarities and rank order
correlations of diets with available forage were low in August,
indicating that cattle were selectively grazing.
The Black Hills of western South Dakota and eastern Wyoming
support forest cover with an associated
understory
that is an
important food source to herbivores (Pase and Hurd 1957, Pase

1958, Severson and Boldt 1977). Cattle graze the area during the
summer. However, data on cattle food habits are limited, and
information
is needed foreffective
long-term
ularly forage allocation for cattle grazing.
Study

management,

partic-

Area and Methods

The Black Hills are dominated by ponderosa pine (Pinusponderosa). In addition, white spruce (Piceaglauca), paper birch (Betula
papyrifera), quaking aspen (Populus tremuloides), and bur oak
(Quercus macrocarpa)are
found in varying amounts (Boldt et al.
1983). Mean annual precipitation
for the Black Hills is 76 cm with
most of the precipitation
falling from April through July.
The study area was the northern Black Hills ranging from Spearfish, S. Dak., west to Beulah, Wyo. Vegetation, including trees of
the study area, was heterogeneous.
Trees in the forest were not low
growing except for bur oak, which in several areas was shrub-like.
Understory shrub species included Oregon grape (Eerberis repens),
common chokecherry (Prunus virginiana), Saskatoon serviceberry
(Amelanchier alnifolia), snowberry (Symphoricarpos
albus), and
bur oak (Thilenius 1972). Common grass species were roughleaf
ricegrass
(Oryzopsis
asperifolia),
timber oatgrass
(Danthonia
intermedia), and Kentucky bluegrass (Poapratensis).
Understory
forage production and composition
has been reported by Pase and
Hurd (1957), Pase (1958), and Severson and Boldt (1977).
Ten representative
sampling areas were selected within larger
range sites in the northern Black Hillsduring
1978, which included
drainages of Dougout Gulch ( 1,377 ha), Sand Creek (2,137 ha), Big
Hill (2,714 ha), Knight Spring (932 ha), E.F. Higgins (I, 134 ha),
Boundary
Spring (1,418 ha), and Thompson
Spring (729 ha).
These areas made up the potential range for the cattle; however, the
total area was not fully used by cattle because of topography
and
lack of available water. It is estimated that 30% of the pasture area
receives more than 60% of the cattle grazing (Senft et al. 1983).
Daily movements of cattle on wooded areas range from 3.2 km to
8.7 km (Bjugstad and Dalrymple 1968).
Cattle feces were collected at all 10 areas weekly, from June
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through September (14 periods). Five fresh fecal samples were
collected by walking transects at random, based on direction of the
watch dials at time of sampling from north (12:00), on each area.
Each sample was air dried, then was ground through a Wiley mill
fitted with a I-mm screen, and was thoroughly
mixed. One slide
was made of each fecal sample. Twenty fields were examined for
each slide at 100X, for a total of 100 fields per site per week. All
procedures followed Sparks and Malechek (1968) and Rogers and
Uresk (1974). A total of 700 fecal samples were analyzed by the
microscopic technique.
Understory vegetation (<2m tall) at each area was measured for
canopy cover during August, near peak plant production,
along
two 30-m line transects. Transects were established in areas of high
cattle concentration
on each area. All transects were established in
each of the IO areas which represented the major vegetation used
by cattle. Canopy cover by plant species was estimated by visual
examination
of 30 (2 X 5 dm, O.lm2) quadrats,
systematically
spaced at I-m intervals along each line transect (Daubenmire
1959). Canopy cpver values were summarized by transect and site.
Canopy cover values are used as a suitable index of herbage
production for most plant species (Payne 1974) as related to cattle
diets. Plant names follow Nickerson et al. (1976).
Dietary and canopy cover values were averaged monthly by site
for statistical analyses. Kulczynski’s Similarity Index (Oosting
1956) and Spearman’s rank order correlation
(rs) (Siegel 1956)
compared August cattle diets and plant canopy cover to determine
degree of association.
A paired T-test was used for comparisons
between species in diets with canopy cover. Changes in individual
plant species and categories of monthly diets were analyzed using
one-factor analysis of variance (Nie et al. 1975). The F-protected
LSD was used to perform pairwise comparisons
among months
(Carmer and Swanson 1973). When variances were homogeneous
according to the Bartlett-Box
F test, pooled variance estimates
were used for multiple variances. When the arcsin [Sqrt (Y)] transformation did not correct for heterogeneous
variances, Dunnett’s
T3 method for nonhomogeneous
variances was applied (Dunnett
1980).
Results
Botanical compositiov
of the cattle diets averaged over the
grazing season showed that grasses (54%) were the major food
items, followed by shrubs-trees
(28%), and forbs (17%). Grasses
were relatively consistent in the monthly cattle diets, ranging from
51% to 57% (Table I). Sedges (Carex spp.), wheatgrass (Agropyron spp.), and timber oatgrass were the most abundant plants
grazed by cattle throughout
the grazing season. Needle grasses
(Stipa spp.) were greatest in the cattle diets in September. Shrubs
and trees were a greater portion of the cattle diets as the grazing
season progressed,
increasing from 19% in June to 37% by September; but, these differences were not significant (P<O. IO). Bur
oak was found in the cattle diets throughout the season, averaging
12%. Ponderosa pine and Oregon grape were greater ins the diets
later in the season. Forbs in the diets were greatest in June-(29%);
however. by September, forbs made up 6% of the diet. White clover
(Trifolium repens) was the most abundant forb grazed in the early
part of the grazing season (14%). However, it declined in impor-
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Table 1. Average monthly diets (96 f SE) of cattle by plant species in the northern Black Hills.

Category

June

Grasses and grasslikes
Agropyron spp.
Agrostis spp.
Andropogon gerardii
Bromus inermis
Carex spp.
Danthonia inrermedia
Muhlenbergia racemosa
Oryzopsis spp.
Poa pralensis
Sorgastnrm nutans
Stipa spp.
Equisetium spp.
Other spp.*
Total

14.7 f
0.9 f
1.3 f
3.2 f
10.8 f
6.9 f
3.2 f
I .2 f
3.3 f
0.0
3.4 f
0.0
2.1

July
4.1
0.4
1.3
0.8ab1
3.0
1.6
0.9
0.5”
1.4
1.6’

51.0 f 7.2

Forbs
Composite spp.
Erigeron spp.
Potentilla spp.
Trlyolium repens
Verbascus rhapsus
Vicia spp.
Other spp.
Unknowns
Total

3.9 f
1.6 f
1.1 f
14.0 f
0.8 f
2.0 f
2.6
2.9

1.2.
0.7
0.4
3.9.
0.3
0.9’

28.9 f 5.5

Shrubs and Trees
Barben’s repens
Rubus strigosus
Pinus ponderosa
Quercus macrocarpa
Other spp.
Total

0.0.
0.0

4.5 f 0.9”
13.2 f 5.4
1.0
18.7 f 5.9

5.3 f
3.2 f
7.7 f
3.7 f
9.3 f
7.9 f
4.6 f
2.7 f
4.3 f
2.2 f
3.4 f
0.7 f
1.8

1.3
0.9
2.8
0.8’
1.5
1.6
1.2
0.9b
1.2
I.1
0.7.
0.4

56.8 f 5. I
1.8 f
0.2 f
1.0 f
8.0 f
0.4 f
0.3 f
1.9
5.3

0.5b
0.2
0.3
1.7”
0. I
O.lb

18.9 f l.8ab
3.5 f
2.8 f
6.7 f
8.7 f
2.0

l.3”b
I.7
0.8*b
1.9

24.0 f 3.2

August

September

6.6 f 1.6
1.8 f0.7
4.6 f 2.5
4.6 f 0.9’
8.2 f 1.1
9.0 f 1.9
4.4 f 1.8
0.6 f 0.2’
5.0 f I.1
0.2 f 0.1
7.1 f 1.5’
0.0
0.7

8.6 f 1.2
2.3 f 0.5
0.9 f 0.5
1.7 f 0.5b
II.3 f 2.2
6.6 f 0.9
1.7 f 0.8
0.5 f 0.2’
3.2 f 0.9
0.2 f 0.2
15.9 f l.4b
1.4f0.2
2.9

52.8 f 5.9

56.2 f 3.3

1.7 f
0.4 f
1.9 f
2.6 f
1.0 f
0.3 f
0.7
4.6

0.6b
0.2
0.5
0.9b
0.5
0.2b

1.0 f
0.3 f
I.5 f
0.2 f
I.5 f
O.Ob
0.2
1.7

6.4 f 1.0’

14.3 f 2.2”
6.1 f
1.6 f
8.7 f
12.2 f
I.8

0.3b
0.1
0.3
O.lb
0.5

9.7 f
3.2 f
9.4 f
12.4 f
2.3

2.2”
2.0
I.lh
3.0

30.6 f 4.2

2.3’
1.2
1.0’
2.0

37.0 f 3.4

‘Means for each plant (TOW)followed by the same letter superscript were not significantly different ((I = 0.10). Plants without superscripts were not different amont months ((I =
0. IO). All values are relative density.
*Plants occurring at 1% or less in diets among all dates. Grasses and grasslikes: Bourelouo gracihs, Calamagrosris spp., Elymus viflosus, Juncus spp., Koeleria crisrata, Phleum
pratensis:Forbs: Achilles miIl~i/olium.
Astragalusspp., Eriogonum spp., Leguminosae family spp., L.esquerella
spp., Lupinuspusillus. Melilotus officinalis, Valeriana sp .;
Shrubs and Trees: Artemisia haioviciana, Ceanorhus SPD..
spp.,
. . Juniperus
_
._ Prunus virginiana, Rhus glabra. Rosa spp., Sheperdia canadensis, Symphoricarpos spp., Popu Pus
tremuloides. Salk spp.

tance as the season progressed. A total of 48 plants were identified
in the fecal material.
Plant composition
on the study area was made up of I35 species.
Grasses eaten by cattle in August made up 16% of the canopy
cover. forbs 14%, and shrubs-trees
20% (Table 2). Understory
grasses, forbs, and shrub-trees eaten by cattle were relatively minor
in canopy cover. Kentucky bluegrass and timber oatgrass had 6%
and 5% canopy cover, respectively. Important forbs included white
clover and miscellaneous
legumes while shrubs included snowberry and Oregon grape.
Differences between plants found in the August diet and canopy
cover were significant (p<O. 10) among 9 grass and grasslike species (Table 2). These included wheatgrasses, bentgrasses (Agrostis
spp.), big bluestem (Andropogon gerurdii), smooth brome (Brornus inermis). sedges, wildrye (Elymus villosus), green muhly
(Muhlenbergia racemosa). Kentucky bluegrass, and needlegrasses.
Cinquefoil (Porentillu spp.) a forb showed a greater portion in the
diet than of the canopy cover (X0.10).
The woody specieschokeberry,
snowberry,
ponderosa
pine, and bur oak-also
differed between proportion
of the diet and canopy cover estimates
(P<O. IO), indicating a significant selection or avoidance for a plant
species.
When August cattle diets were compared with canopy cover of
forage, similarities averaged 26% for grasses and 35% for shrubtree categories. Forbs had a 46% similarity. The overall similarity
of cattle diet with forage abundance
was 35%. A high similarity
indicates that the cattle are consuming plants in the same relative
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amounts that they are available. Low similarities
indicate that
cattle select plants for consumption.
Spearman’s rank order correlation coefficients were significant (EO. 10) for grass and grasslike
plants (0.60) and for all plants (0.3 I). However, forb (0.49)and the
shrub-tree categories (0. I I) were not significant. These lower rank
order coefficients indicate that the rank order of plants in the diets
was different than the rank order of forage species on the range.
This also indicates that cattle select certain forage over others.

Discussion
Sedges, wheatgrasses,

and timber oatgrass were major grass and
grasslike species in cattle diets. These plants can be designated as
key species for long-term range management
practices such as
grazing intensity and maintenance
of forage plants. Kentucky
bluegrass made up 4% of the diet, but was consumed in lesser
amounts than available (6% canopy cover). This indicates that
Kentucky bluegrass is not a highly preferred species when other
forage plants are available.
Forbs were greatest in the cattle diets early in the season (29%),
then declined as the season progressed. This same trend has been
reported by other investigators
in Oregon (Holechek et al. 1982a,
1982b). As forbs decreased in the diet, shrub-tree use increased at
the end of the grazing season to 37% of the total diet. Shrub use was
greatest when grasses and forbs were mature and dying. Holechek
et al. (1982b) and Roath and Krueger (1982) observed a similar
trend with browse making up 47% of the cattle diet when green
grass was not available. Bur oak, snowberry, and Oregon grape
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Table 2. Augurt cattledkts (%) and canopy cover ($) by plant species in
the northern Black HiBs.
Grasses and grasslikes
Category
AgropVron spp.
Agrostis spp.

Andropogon gerardii
Bromus inermis
Carex spp.
Lknthonia intermedia
Elymus villosus
Juncus spp.
Koeleria cristata
Muhlenbergk racemosa
Oryropsis spp.
Poa pratensis
Sorgastrm nutans
Stipa spp.
Total
Forbs
Asrragalus spp.
Composite
fiigeron spp.
Biogonum spp.
Leguminosae spp.
Lupinur rusillus
Poreniillcr spp.
Trvolium repens
Verbascum rhapsus
Vicia spp.
Unknown
Total

Diet’

Cover’

6.6
1.8

0.1.
0.1*

4.6
4.6

0*
0.5.

8.2

1.2*

9.0
0.5
0.1
0.1
4.4
0.6
5.0
0.2

5.2
.I*
0
0
08
2.4
6.1*
0
0.1*

1.1

52.8

15.8

0.2
1.7
0.4
0.1
0.8
0.7
1.9
2.6
1.0
0.3
--

0.1
2.6
0.3
0

Total

9.7

E
0:2*
3.1
0
0.6
13.4

6.1

4.7

0.3
0.2

0.6.
.l

0.2

1.4

1.6
0.6
0.2
8.7
12.2
0.5

.l
1.7
9.2’
0.82
1.5*
0

30.6

19.9

*Diet different from cover 81 PCO.10. Unknowns not included.
‘Pooled across sites. Diet values are relative density.

were the major shrub-tree species found in the cattle diets of this
study.
This study indicates that cattle in the Black Hills do not consume
plants in the same relative amounts as they occur on the range,
which supports what Uresk and Rickard ( 1976) and Holechek et al.
(1982a, 1982b) found. Knowledge of dietary selection and seasonal
changes of forage species consumed can help managers improve
grazing management
practices. The data presented here on cattle
diets, in combination
with data on deer diets (Schneeweis
et al.
I972), may help to improve allocation of forage, decrease competition between cattle and deer, and maintain maximum use of forage
species with sustained yields.
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