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Abstract

A combination of management and physical topographic con-
straints caused cattle to concentrate on the riparian zone early in
the grazing season in 1977 and 1978. A large percentage of cattle
days and vegetation utilization on the riparian zone occurred in the
first 4 weeks of the grazing period. Utilization on herbaceous
vegetation was 76 and 72% in 1977 and 1978, respectively. Impact
of grazing on the most prevalent species, Kentucky bluegrass was
minimal. Shrub use increased with increased maturity of herbace-
ous vegetation. Utilization of major shrubs was not excessive in
either year, and very likely had no long-term effects on either the
abundance or vigor of the shrubs.

Riparian zones are those areas associated with streams, lakes,
and wet areas where plant communities are predominately influ-
enced by their association with water. They are key areas for a wide
variety of uses. Fisheries and wildlife biologists have suggested
mountain riparian zones are critical habitats in maintaining viable
populations of fish, birds, small and big game animals (Ames 1977,
Hubbard 1977). These areas are extremely important in providing
forage and water for domestic animals (Phillips 1965, Cook 1966).
Watershed specialists have indicated that the riparian zone plays
an integral role in water quantity and quality (Horton and Camp-
bell 1977). The U.S. government land management agencies, com-
mitted by law to manage for multiple use, have identified riparian
zones as critical management areas.

These areas, critical to so many uses, are often subject to great
impacts from users. Wildlife and livestock concentrate in these
areas, creating a substantial impact on browse and herbaceous
vegetation. Recreationists camp, picnic, fish, and hunt along the
streams, occassionally inflicting considerable damage on the area.
Roads and logging activities can also greatly affect the riparian
zone. It becomes apparent that this zone is subject to combined
impacts of many activities centered on it. Often the users which are
so dependent on a riparian zone are also principal instruments of
damage.

Thus, the riparian zone has become a center of attention for
range, wildlife, and watershed scientists, conservationists, govern-
ment agencies, and livestock producers. The result of this is conflict
of interest and opinions as to the relative impact of any given
activity.

The purposes of this study were to measure the use of herbaceous
and woody vegetation on a mountain riparian zone as well as
quantify the amount of livestock use on that zone.

Shrubs are often identified as principal vegetation components
in considering influences on riparian zones; therefore, considerable
emphasisis placed on explaining amount and pattern of shrub use.
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The interactions between herbaceous vegetation maturity and
availability with shrub utilization will be discussed. The measure-
ments of vegetation use combined with observations were used to
develop a qualitative assessment of livestock influences.

Study Area

The research was conducted on one unit of a U.S. Forest Service
allotment in the southern Blue Mountains, approximately 55 km
south of John Day, Oregon. The riparian zone is characterized by
seasonally subirrigated Kentucky bluegrass (Poa praetensis) mea-
dows ranging from 20 to 150 m wide, bordered by steep north and
south slopes. This riparian zone extended the full 8.9 km of the unit
and ranged in elevationfrom 1,440to 1,545 m. The northslopes are
forested with Douglas fir (Pseudotsuga menziesii) where slopes
range from 30 to 70%. South slopes are dominated by mountain
big sagebrush (Artemisia tridentata ssp. vaseyana) and bluebunch
wheatgrass (Agropyron spicatum). The slope on these areas varied
from 20 to 60%.

The meadow was subdivided into two types. The dry bluegrass
meadow type was characterized by Kentucky bluegrass, junegrass
(Koeleria cristata) mountain brome (Bromus marginatus),
Columbia needlegrass (Stipa columbiana), and western snowberry
(Symphoricarpos occidentalis). The wet meadow type was charac-
terized by Kentucky bluegrass, Baltic rush (Juncus balticus),
sedges (Carex spp.), slender wheatgrass (Agropyron trachycau-
lum), Columbia needlegrass, and numerous forbs including cinque-
foil (Potentilla spp.), western yarrow (Achillea millefolium), and
pussytoes (Antennaria rosea). In each of the meadow types, blue-
grass was by far the most abundant species, comprising 46% of the
vegetation by weight and 65% of the perennial grasses. Forbs
constituted about 24% of the vegetation composition, while sedges
and other grasses comprised 20 and 9%, respectively. Columbia
needlegrass and slender wheatgrass combined to form about !
percent of the vegetation.

A shrub component including mountain alder (Alnus incana),
willow (Salix spp.), and red-osier dogwood (Cornus stolonifera)
was present near the stream channel. Shrubby cinquefoil (Poten-
tilla fruticosa), twinberry (Lonicera involucrata), and bog birch
(Betula glandulosa) occurred occasionally in wet meadows. Cur-
rant (Ribes spp.), rose (Rosa woodsii) and mountain silver sage-
brush (Artemisia cana spp. viscidula) were interspersed through
both meadow types.

Methods

The procedures for assessing the impact of grazing entailed: (1)
intensive sampling of vegetation for vegetation disappearance each
week employing the double-sampling technique described by Wilm
et al. (1944). This sampling regime employed a 0.25 m2-square
frame. Three pace transects of ten plots per transect were examined
each week. The transects were spaced evenly, dividing the riparian
zone into thirds along the stream course. Plots were randomly
located along each transect. A combined regression equationdeve-
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loped from two clipped sample plots per transect across all three
transects was used for species weight estimate correction. Ten
movable cages in 1977 and 15 in 1978 were used to account for
vegetation regrowth. (2) Shrub utilization data were obtained by
double-sampling procedures from shrubs in five one-tenth ha plots
per year. Every shrub within the plot was estimated for leader
weight remaining. Five clipped samples per species were used to
correct the weight estimates. Percentage available shrub leader
removal was estimated for every shrub in the plots as well as 30
randomly chosen shrubs outside the plot. Weight removal was
calculated from weight remaining and utilization data. (3) All
cattle were individually marked and cattle numbers and move-
ments were observed on the riparian area. There were nine live-
stock sampling days in 1977 and 19 sampling days in 1978. (4)
Observations were also made on pattern of forage utilization over
the grazing season, including order of plant utilization and appar-
ent plant palatability.

The grazing season began on June 29 and June 23, producinga
grazing season of 48 and 53 days for 1977 and 1978, respectively,
for 250 cows and their calves each year. Crossbred cow-calf pairs,
primarily of Hereford, Angus and Shorthorn breeding grazed the
area. The grazing season each year corresponded phenologically to
anthesis of Kentucky bluegrass. The first season (1977) was drier
than usual, causing vegetation to mature earlier, but the following
year (1978) had normal precipitation.

Standard analysis of variance and Duncan’s new multiple range
test were used to test for differences in vegetation weekly disap-
pearance data. Chi-square statistics were used to detect differences
in proportion of animal days and vegetation versus proportion of
time by period. Additionally, this test was used to compare propor-
tion of animals and proportion of vegetation removal per period.
The term significant means (P<.05 unless otherwise specified.
Statistical procedures follow Steel and Torrie (1960).

Results

The riparian zone on this unit occupied 44.6 ha, which consti-
tuted 1.9% of the total land area and produced approximately 21%
of available forage on this pasture. Because of livestock concentra-
tion, limitations on livestock movements imposed by steep slopes,
and erratic distribution of watering areas away from the creek, the
riparian zone accounted for 81% of the total herbaceous vegetation
on the unit removed by livestock in both 1977 and 1978. The
utilization of herbaceous vegetation on the riparian zone in 1977
was 76%, which equaled 1,845 kg/ha vegetation removal (Table 1).
Utilization in 1978 was 2,089 kg/ha or 72% of the available forage.

Table 2. Herbage removal and animal days per week on the riparian zone
for 1977 and 1978.

Herbage removal/ wk Animal days/ wk

kg/ha % number %

1977 416a! 22 999 19
64b 4 651 12

117b 6 466 9

125b 7 538 10

1978 374a 8 946 15
247b 12 609 12

85¢ 4 623 10

Oc — 825 12

'Values within years for kg/ha per week designated with different letters are signifi-
cantly different, P<.05.

was also a trend of progressively smaller amounts of vegetation
removal as the grazing season progressed. Significantly more utili-
zation per week (Table 2) occurred during the first grazing period
than any other period. During the last 3 weeks of 1977 and the last 2
weeks of 1978, no significant vegetation use on the riparian zone
could be resolved even though animal days increased. Use on the
adjacent vegetation types became more prevalent during the last 2
weeks for both years. The steep south slope type bordering the
riparian zone was most used during this time.

Shrub use on the riparian zone was different in 1977 compared
to 1978 (Table 3). Average utilization of leaders was significantly
greater in 1977 than in 1978 for willow, currant, rose, and snow-
berry. Utilization on alder was not significantly different between
years. High degrees of utilization on leaders were also prevalent on
twinberry and bog birch in 1977; however, insufficient samples
were taken to test the difference between years.

The total utilization of available shrubs on a weight basis was
48% in 1977 and 31% in 1978 for all species combined. Willows
provided 37% of the shrub weight used on the area in 1977, but
accounted for only 27% of the total shrubs available. Twinberry
appeared to be used greatly in excess of its percentage availability.
Rose, snowberry, and currant combined were used comparable to
their percentage presence. These species had 15% of the weight use

Table 3. Percentage shrub utilization and weight removal for 1977 and
1978.

cve . . h i :
Percentage utilization on perennial grasses was 83 and 75% for Shrub Area ocoupled - gp avail. 9 leader 9% wt.
1977 and 1978, respectively. The average yield of herbaceous vege- 1977 Ha % area  wt. util removed
tation for 1977 was 2,268 kg/ha compared to 2,795 kg/ha in 1978.  Alder 9.8 72 57 39 47
The yield difference reflected lower growing season precipitation ~ Willow 1.6 12 27 64 37
received in 1977, which was 49% of 1978 precipitation. Rose 34
The herbaceous vegetation use, by period, was comparatively g‘" ’al:“ 1.2 9 14 g;’ 15
H H . nowoerry
large during the first portion of the grazing season (Table 1). There Dogwood 02 2 T ol T
Table 1. Herbage removal and animal days on the riparian zone for 1977  Bog birch 0.6 4 T 48 1
and 1978. Twmberry 0.05 — T 75 T
Shrubby
cinquefoil 0.15 1 T 21 T
Time grazed Herbage removal Animal days 13.60
wks % kg/ha % numbers % 1978
1977 3.7 55 1539 83 3696 69 Alder 9.8 72 61 28 51
1.0 15 64 12 651 12 Willow 1.6 12 20 54 33
1.0 15 117 4 466 9 Rose 8
1.0 15 125 4 538 10 Currant } 1.2 9 12 32 11
Snowberr; 20
6.7 Y
1845 3351 Dogwood 0.2 2 T
1978 4.7 61 1757 84 4448 69 Bog birch 0.6 4 6 28 5
1.0 13 247 12 609 12 Twinberry 0.05 — T 44 T
1.0 13 85 4 623 10 Shrubby
1.0 13 0 4 825 12 cinquefoil 0.15 1 0
7.9 2089 6485 13.60
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and comprised 14% of the shrubs available. Alder, on the other

hand, was not preferred, providing 57% of the available shrub
nrndlmhnn but onlv 47 nercent of the total use on shrubs. The 1978

oduction but only 47 percent of the total use on shrubs. The 197
welght utilization had the same trend found in 1977, but at lower
levels. The pattern of shrub utilization was different between years.
In 1977, utilization was initiated at the time when cattle came into
the unit and was progressive throughout the season. This was a
year of low precipitation and rapidly advancing herbaceous vege-
tation maturity when the cattle began grazing. Additionally, her-
baceous forage production was low (Table 1), Willow was utilized
in excess of its percentage availability. Rose, snowberry, and cur-
rant use was approximately the same as availability. The only
shrubs which were obviously avoided by livestock were shrubby
cinquefoil and mountain silver sagebrush.

In 1978 (a normal precipitation year), shrub utilization during
the early portions of the grazing season was low. Even prcferrcd
species were used very little during the first 4 weeks of the grazing
season. When shrub utlllzatlon began, more selectivity was demon-
strated than in 1977. Willow and currant received the most use at
that time. Alder was not used until later in the season. Species such
as dogwood and rose, which had received considerable use in 1977,
received little or no use in 1978.

Cattle Days on the Riparian Zone

Number of cattle and the duration of time spent on the riparian
zone are important factors in assessing the net impact of cattle on
that zone. A characteristic pattern of livestock time spent on the
riparian zone was evident. The proportion of cattle days compared
to the proportion of grazing time by period revealed that, in 1977,
the percentage of cattle days spent on the riparian zone in early
periods was significantly larger than the percentage of time by
period (Table 1). The percentage of cattle days spent on the ripar-
ian zone reflected a managerial influence on cattle movements.
Cattle were turned on at a single gate where the road funneled the
cattle onto the riparian zone. Therefore, nearly the whole herd was
on the riparian zone at the initiation of the grazing season.

They remained on the riparian zone 7 to 10 days with some
animals progressively dispersing onto other areas. Cattle numbers
on the riparian area stabilized after about 21 days at 35 to 40% of
the herd with other cattle moving back and forth between upland
types and the riparian zone. This movement was more prevalent in
1977 primarily because of limited water availability away from the
riparian area, due to limited precipitation. An important factor to
note is that the livestock dispersed before the forage became
limiting.

The trend in percentage of animals per week was the same for
both years, showing progressively fewer animal days per week
through the sixth week. However, the last week reflected an
increase in animal days on the riparian zone. Number of cattle days
on the riparian zone were based on actual sightings. The portion of
the cattle which moved between the uplands and the riparian zone
may not have been included in the observation data representing
some error. The observed number of animal days on the riparian
zone could account for only 71% and 819% of the vegetation disap-
pearance for 1977 and 1978 respectively, calculated from average
daily consumption of 11 kg dry matter.

Discussion

Physical limitations on cattle movements imposed by slope and
management practice of turning the cattle in at one point contrib-
uted to concentrating the cattle on the riparian zone early in the
grazing season. The utilization resulting from this action repres-
ented a large proportion of the total season use on the riparian
vegetation (Table 1). However, the percentage of total forage
removed was significantly greater than the percentage of animal
numbers for that period. Johnstone-Wallace and Kennedy (1944)
reported intake values of 32 1b/day (14.6 kg/day) dry matter for
cattle using bluegrass when forage was highly available. They, as
well as Hodgson and Wilkinson (1968), reported marked declines
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in forage intake when herbage availability per unit area decreased,
even though total forage available was not limiting. Similar pat-

terns of herhaoe intake disnlaved hy the cattle on the rinarian zane

IS Of BNLIVAEL HIRARC USpIa LG Uy il Laal On wunl Iipanan Zonc

combined with trampling losses of forage as described by Laycock
and Harniss (1974) could explain a substantial portion of the
disparity between percentage forage consumed and percentage of
cattle days spent grazing.

Cattle using the riparian zone showed little inclination to use the
south slopes bordering that area through most of the grazing
season even thguﬂ_h utilization on npanan veszetatmn nrogrgsslvelv
reduced available forage.

During the last 2 weeks of the grazing season observation of
cattle indicated that there was increased use on the associated
south slopes. This probably occurred because of a combination of
factors. During this period of both years a substantial amount of
rainfall occurred, which is known to increase the palatability of
cured vegetation (Springfield and Reynolds 1951). Nighttime low
temperatures were droppmg 10 -2 to £ C on the riparian zone and
a noticeable cold air accumulation could be felt in the early even-
ings and early mornings. Behavioral scientists have indicated that
animals tend to avoid cold pockets in bedding and grazing (Arnold
and Dudzinski 1978). Therefore, it seems most plausible to think
that the use on the slopes was due to differential palatability and
microclimate-induced animal behavior response.

Kentucky bluegrass was the dominant grass species on the ripar-
ian zone and probably exerted major control over the relative
stability of these plant communities. Grazing on Kentucky blue-
grass was at a level which has been demonstrated to have small
impacts on vigor and cover, Etter (1951) found blucgrass clipped to
1 inch, seasonlong for 4 years, did not reduce numbers of shoots or
rhizomes. However, some reduction in yield was shown. Volland
(1978) reported that production of a previously continuously
grazed riparian zone increased significantly for 6 years after defer-
ment was initiated. After that time, production decreased progres-
sively. At the end of 11 years of deferment, the ungrazed area had
lower production and root mass than the adjacent continuousty
grazed area. Grazing on the riparian zone reduced the height of
Kentucky bluegrass to about 1 inch after 4 weeks and that level was
maintained for the duration of the grazing season. It seems
unlikely, based on the growth habit and physiology of bluegrass,
that cattle grazing bluegrass meadows over a 6-week time span
from early to mid-summer would cause sufficient impact to reduce
the cover of Kentucky bluegrass. The impact of grazing on the
other herbaceous vegetation on the same unit in the year previous
to the study on the riparian zone indicated that use was much lower
on the herbaceous component when the unit was deferred until
mid-August. This phenomenon was probably produced by a com-
bination of low relative palatability and cold air accumulation on
the meadows. Apparently, the utilization of herbaceous compo-
nents in the riparian zone can be manipulated by changing season
of use.

The impact of grazing on shrubs was more difficult to assess
because of the variability of shrub utilization caused by year effect
and lack of information on the response of riparian shrubs to
summer utilization. Aldous (1952) published information report-
ing the response of shrubs to degree of winter utilization. Those
results indicated that willow responded to 50% annual utilization
of leader material with increases in production of 248, 118, and
164% in successive years. With this in mind, willow was within a
limit of utilization in 1977 and 1978 that should allow for increases
in production (Table 3). Red-osier dogwood was used relatively
heavily in 1977. However, the height regrowth, leader lengths and
numbers were exceptionally large the following year. Utilization
on dogwood was light in 1978. Aldous (1952) indicated that red-
osier dogwood could not withstand 90% annual utilization for a
prolonged period over several years, but 25% annual utilization
had not negative impacts over years. Therefore, dogwood on this
area should tolerate use 1 year at moderate levels followed by a
year of light utilization. Insufficient evidence is available from the
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literature to predict the influence of grazing on other shrubs.

Observations indicated the dry year induced livestock to use
browse more than they did in a more mesic year. Cattle grazing this
unit in 1976 when it was deferred until fall utilized browse heavily
on the riparian area, even though utilization of herbaceous vegeta-
tion was low. Apparently, season of use and degree of shrub
utilization were related to palatablhty of the available herbaceous
vegetation and perhaps to change in the palatability of the browse
itself.

Conclusions

Combinations of factors caused cattle to concentrate within the
riparian zone early in the grazing season and to use a relatively high
proportion of the vegetation during the first 4 weeks of the grazing
period. After this period cattle numbers on the riparian zone
stabilized and remained consistent until shortly before a pasture
change.

Pattern of shrub utilization was related to relative vegetation
palatability on the riparian zone and adjacent areas and showed a
great deal of variation according to years and season of use. Shrub
use tended to increase as the season progressed. Shrub utilization
was lowest when herbaceous vegetation was lush and very palata-
ble and greatest when herbaceous vegetation was coarse and
mature.

The influence of grazing on Kentucky bluegrass was apparently
minimal as far as maintenance of cover and plant vigor was con-
cerned. Additionally, grazing pressure apparently was not depress-
ing yield. The greatest quandary is the problem of maximizing
shrub growth and optimizing herbaceous plant yield. Seemingly,
the management requirement which would benefit shrubs most,
grazing when the herbaceous component is lush, would shift utili-
zation away from shrubs. However, this action could have the
greatest potential for damaging the herbaceous component. Con-
versely, late season grazing minimizes impact on herbaceous com-
ponents but increases shrub utilization.
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