Susannah E. Wittwer
NRS 534
5/12/09

Livestock Grazing to Enhance Landscape Heterogeneity
Overview

Grazing is the act of herbivorous foraging on vegetation. The Bureau of Land
Management, part of the Department of the Interior, regulates domestic livestock
grazing on American public lands. Their overall objective is to ensure the long-term
health and productivity of these public lands and to create multiple environments that
result from healthy watersheds. Livestock grazing now competes with other land-use
objectives in the western United States, such as conventional and renewable energy
resources, in addition to outdoor recreation and rural residential development. Other
issues which public land managers must face are climate change, wildfires, invasive
plant species, and rural residential population increases. Since 1940, there has been a
continued gradual decrease in the amount of grazing use authorized by the federal
government.

The ecology of natural grazing ecosystems is highly complex, but can be
understood in several elemental ways. S.J. McNaughton measured productivity and
plant biomass to determine the effects of grazing in the Serengeti. It was found that
grazing stimulated net primary productivity in most study locations. Grazing also
appeared to maintain the vegetation in an immature, rapidly growing state similar to
the beginning of the rainy season. In this way, grazing enhances forage quality and rate
of production. There is some degree of grazing succession in the Serengeti — for
example, zebra following wildebeest graze on vegetation that wildebeest ignore, thus
allowing the wildebeest’s target plant species to re-grow. The trophic web of this
ecosystem suggests that the acceleration of energy and nutrient flow rates is based on
intense grazing pressure. The evolution of digestive, morphological, and behavioral
traits in animals in response to those traits in plants suggest a co-evolution of plants and
animals in the Serengeti ecosystem [McNaughton 1985].

Grazing by domesticated animals, on the other hand, inevitably modifies the
vegetation from an otherwise pristine state, and thus any grazing removes plants that
would otherwise be undisturbed [Preston et al 2003]. Therefore, any type of grazing
could possibly be interpreted as overgrazing. Overgrazing is very difficult to quantify,
and vegetation changes resulting from grazing are complex. Preston et al point out that
few studies quantify the influence of grazing on erosion and the loss of productivity
[Preston et al 2003]. Other concerns raised by grazing include those of trampling by the
hooves of livestock. ‘Hoof action’ is derived from keeping a concentrated number of
animals in a small pasture, which allegedly helps break up compacted ground crust, aid
water infiltration, and incorporate manure, litter, and seeds into the soil to help new



seedlings become established — all of which has little to no evidence to support it. It was
found by the authors that trampling density affected seedling emergence — heavy
trampling may increase seedling density in moderately wet conditions. Heavily trampled
soils also take up more water immediately after they are trampled [Hart et al 1993].

Scale of patchiness in the landscape mosaic is important for predicting
movement and selectivity of grazing herbivores. Wallis-DeVries et al performed field
experiments in which patches of different qualities of grass were created, with animals
showing high selectivity for patches of higher quality. They did not adjust their
movement patterns to reflect patchiness. It was determined that selectivity is impaired
in fine-grained environments and highly effective in coarse-grained environments. Large
herbivores seem to perceive large patches as one continuous resource, rather than a
collection of smaller ones. Overall results found that with regard to variability in scale of
patchiness, large grazing animals will avoid small patches and concentrate on large
patches when foraging costs are low, which has important implications for optimal-
foraging theory [Wallis-DeVries et al 1999]. Optimal foraging theory was also examined
in Senft et al [1987], in which it is shown that many herbivores exhibit resource
matching both on a regional scale and on a landscape scale. Over-matching is prominent
when herbivores are selecting plants from within a community, in order to maximize
nutrient intake [Senft et al 1987].

The effects of grazing pressure on forage quality were discussed in Milchunas et
al [1994]. In areas where grazing selects for short, prostrate species with high leaf to
stem ratios, long-term grazing improved forage quality. In areas where selective grazing
consumed palatable species, long-term grazing selected for less palatable, less
nutritious species, leading to an overall decrease in forage quality. Long-term grazing in
a place such as Colorado short-grass steppe may be expected to have relatively minor
effects on forage quality, as grazing does not significantly alter community physiognomy
or competition in these areas. Conclusions about defoliation were not particularly
strong; there are many factors contributing to different responses. Overall results
indicate that the quantity of forage produced in response to defoliation is not indicative
of quality of forage produced. Water resource appears to have very little effect on year-
to-year yields [Milchunas et al 1994]. In areas of Australia which have been cleared for
farming and then subsequently grazed, plant species richness and diversity were greatly
reduced. Grazed areas had relatively lower numbers of native species and higher
numbers of non-native, invasive species, which in some cases can be attributed to site
disturbance [Pettit et al 1995].

Grazing by livestock affects native wildlife, mainly by removing protective cover
species. However, other species may benefit from this stripping of cover. Johnston et al
examined the impact of grazing on small mammals in Oregon’s Monument National
Park. Species associated with cover or shrubs were affected negatively by grazing,
where as grazing had no effect on species associated with minimal vegetative cover. The
authors also researched riparian areas, since riparian areas attract cattle, finding that



the small mammals associated with riparian areas are negatively affected by grazing.
Research findings implicated that grazing pressure removes herbaceous and shrub
cover, thus decreasing small mammal biomass. The authors suggest reducing grazing
pressure in the national park in order to create small mammal cover habitat, as well as
identifying thresholds at which sensitive species begin to decline [Johnson et al 2008].
Soderstrom et al discussed semi-natural pastures in Europe which have developed after
centuries of livestock grazing, some of which tolerate or even require grazing pressure,
focusing specifically on between-year farmland bird communities. Somewhat counter-
intuitively, they found that there is no significant effect of grazing upon ground-nesting
birds. Other bird species, particularly insectivorous birds, depend upon grazing. The
authors suggest maintaining semi-natural pastures through different grazing intensity
schedules in order to maximize farmland bird conservation [Soderstrom et al 2001].
Aspen grazing by elk was briefly implicated in a research study involving aspen declines
[Romme et al 1995], but the authors concluded that a complex interaction between elk
abundance, climatic variation, fire, and mammalian predators controls aspen
regeneration dynamics.

The most drastic example of landscape degradation due to grazing pressure was
the example of reindeer grazing in Norway. Jorg Loffler found that large-scale
ecosystem-wide changes occur as a result of reindeer grazing. Reindeer have been
herded for hundreds of years, primarily by the Saami population. Reindeer grazing
places alarming pressure on the environment, yet it is the only practical way to produce
food above the tree line. The current stress of reindeer grazing definitely exceeds the
landscape carrying capacity, resulting in degradation — however, grazing does not
compete with other interests in northern Norway. The author found, most notably, that
the changes in the ecosystem result in a depression of the alpine latitudinal belts. The
author concludes that the mountain landscape will be ‘desert-like’ in the future [Loffler
2000].

Overall, changes to vegetation caused by grazing are complex and could involve
removal of plants, species introduction, and accelerated growth. In the Tarija Altiplano,
grazing livestock is an important component of a rural lifestyle. Livestock provides a
certain level of security — local people regard them as a sort of insurance against
adversity. The authors conclude that grazing today doesn’t affect the quality of
vegetation any more than it did during the past 1000 years, and grazing ultimately
provides a form of security to local people. This paper successfully incorporates the
human element, particularly in pastoral areas. The authors demonstrated that grazing
can be managed sustainably and responsibly [Preston et al 2003]. This was one of my
favorite papers to read, because | felt that it successfully incorporated a human element
within livestock grazing, as well as proving that grazing can be managed sustainably.
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