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Along the Salmon River, Idaho. It may look like one lovely green sward, but
cheatgrass and other weed species have invaded the lower slope, while
native bunchgrass still holds out on the upper slope.

COMRADES IN HARM
Livestock and Exotic Weeds in the Intermountain West

Joy Belsky, Ph.D. and Jonathan L. Gelbard

Exotic weed invasion is one of the greatest ecological threats to grass and shrub ecosystems in the arid West, and livestock grazing
is a leading cause of weed invasion. Livestock carry in weed seeds on their coats and in their digestive systems; they weaken native

plants by grazing them; and they disturb the soil surface, thereby creating more favorable conditions for exotic invaders and less
favorable conditions for native plants.

Joy Belsky was a well-respected grassland ecologist and outspoken critic of traditional range management methods. At the time of
her death in 2001, she was staff ecologist at the Oregon Natural Desert Association, where she reviewed federal resource
management plans and worked to develop scientific bases for ecosystem protection. She held a Ph.D. degree in plant ecology from
the University of Washington and published over forty-five peer-reviewed scientific papers on North American as well as African
rangelands.

Jonathan L. Gelbard holds a master's degree in environmental management from Duke University and is currently a Ph.D.
candidate at the University of California at Davis. His work focuses on the science and management of exotic plant invasions in the
American West.

In the midst of the vast expanses of sagebrush and bunchgrass that
blanket the public lands of the Great Basin, a hiker passes through a
livestock allotment in which native grasses have been grazed to the
ground. Only nonnative plants, such as pink bull thistle, yellow leafy
spurge, and brown curly dock, remain standing tall. The weeds seem
poised to invade bare soils that were only recently vegetated by native
bunchgrasses tall enough to reach a horse's underside. Dozens of fresh
cattle patties dot the area, fouling every breath with the stench of fresh
dung and revealing the cause of the damage. The hiker stands witness
as livestock initiate the invasion and replacement of native grasslands by
weeds. 

Exotic weed invasions are possibly the greatest threat facing the
grasslands and shrublands of the arid and semiarid West today. Species-
rich ecosystems are being converted into monotonous "weedlands" as
aggressive weeds replace native plants and degrade habitat for native
wildlife. Some of the most notorious invaders - nonnative species such
as cheatgrass, medusahead, knapweed, yellow starthistle, and leafy
spurge - have already spread over more than 100 million acres of
western lands 1 and are invading new areas at the rate of 5,000 acres
per day. 2 

During the past century, a large number of scientific studies have
documented that cattle and sheep are major causes of weed invasions
into grasslands and shrublands of the arid West. 

First, livestock carry weed seeds on their coats and in their guts. Where
these seeds are brushed off the animals or excreted in dung, they can grow into mature plants capable of producing hundreds to
thousands of seeds. One study in Alberta, for example, found that in a single growing season, one cow moved 270,000 viable weed
seeds around a pasture. 3 It is clear that the millions of cattle and sheep now grazing our western public lands are annually moving
tens of millions, if not hundreds of millions, of weed seeds from weed-infested communities into uninfested areas, even on our most
remote public lands.

Second, livestock weaken many native plants by grazing them, thus removing their leaves and flowering stems - that is, their
photosynthetic and reproductive organs. Grasses and other plants of the Intermountain West are especially vulnerable to grazing by
large herbivores since they evolved in an environment that has not been home to many large grazers for the past ten thousand
years. Bison are predominantly a Great Plains species, and only low densities of elk, deer, and pronghorn occupy the arid lands
west of the Rocky Mountains. 4 As a result, Great Basin grasses and flowering plants evolved little tolerance of herbivory and are
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severely damaged by close and repeated grazing. 5 In addition, livestock frequently prefer native plants to weeds, which are often
covered with spines or contain toxic and distasteful compounds. 6 Where they preferentially consume native grasses and
wildflowers, they leave weeds to grow unharmed and with little competition for water and nutrients. 7 Consequently, weedy species
grow large and increase in number while native species decline. 8 

Finally, livestock contribute to weed invasions by disturbing the soil surface. Several factors are involved: 

Livestock trample the soil, creating patches of bare ground that serve as natural seed beds for the germination of weed
seeds. 9 Trampling also compacts the soil, damaging the roots of native plants and preventing them from acquiring sufficient
water and nutrients for vigorous growth. 10

By reducing plant cover through grazing and disturbing the soil surface with their hooves, livestock enhance wind and water
erosion. 11 Dislodged soil particles then bury the weed seeds, increasing their ability to germinate. 12

Livestock hooves destroy fragile biological crusts that blanket exposed soils in deserts, arid grasslands, and shrublands.
These crusts, which are composed of algae, bacteria, lichens, and mosses, enrich the soil with nutrients, especially nitrogen,
and increase the vigor of native plants. 13 They also stabilize the soil and act as physical barriers to weed invasions. As the
hooves of livestock pulverize the biological crusts, they remove an important defense against the invasion of weeds. 14

Livestock trampling also reduces the number of soil mycorrhizae, the microscopic fungi that benefit native plants by
transporting nutrients and water from the soil into plant roots. Many exotic weeds, such as Russian thistle and halogeton, do
not require or benefit from these fungi. As trampling reduces concentrations of mycorrhizae in the soil, the ability of native
grasses to acquire nutrients and water is reduced, giving the exotic weeds a competitive advantage over the native plants. 15

Livestock deposit nitrogen on the ground in their urine and feces. These nitrogen "hot spots" are concentrated where
livestock congregate, especially near streams, water tanks, and salt licks. They intensify invasions by nitrogen-loving weeds,
such as cheatgrass and medusahead. 16 Repeatedly, scientists have found that sites that are disturbed and also receive
high concentrations of livestock waste are the most severely invaded.

By reducing plant and litter cover and compacting the soil, livestock create warmer and drier soils, an impact especially
severe in parched deserts, where plants are already highly stressed by lack of water. 17 These drier soils reduce the vigor of
native plants, whereas annual weeds simply go dormant.

Most, but not all, exotic weed species require the type of disturbance and
open space created by livestock to germinate and grow vigorously. A few
species, however, are able to flourish in plant communities ungrazed by
livestock, as can be seen in national parks and other natural areas. This
is because vehicles, miners, native wildlife, hikers, wind, and flooding
streams can also carry weed seeds into grasslands and disturb the soils.
Rarely, however, are these other influences as numerous or as widely
distributed as livestock. Studies have shown that in most cases, plant
species that invade undisturbed natural areas are less dense inside the
natural areas than outside 18-with localized exceptions, such as sites
near roads and trails, or sites disturbed by recreationists and wildlife. 

Many in the livestock industry and in federal agencies such as the Forest
Service and the Bureau of Land Management ignore the connection
between livestock grazing and weed invasions. Since these agencies
deny the role of livestock grazing, they seldom reduce the number of
livestock allowed to graze public lands, even in areas where weeds are a
major problem. Agency personnel prefer using herbicides and biocontrol
agents to eradicate the weeds rather than trying to prevent the invasion
of weeds in the first place. 

Because federal agencies ignore a major cause of weed invasions - that
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Frank Church/River of No Return Wilderness, Idaho. This open slope of
ponderosa pine and native bunchgrass has never been grazed by
domestic livstock. There is little evidence of weed invasion.

is, livestock grazing, which is also the major land use in the western
United States - their recent attempts to hold back the flood of exotic
weeds onto public lands have been ineffective. By pouring toxic
herbicides onto grasslands and shrublands, rather than working to
prevent the invasions, they compound the problem, since herbicides kill
beneficial species, poison soil ecosystems, and prepare soils for the next
onslaught of weeds. 

Preventing weed invasions by controlling livestock is the best tool we
have, but unfortunately it is not being used.

The cause of the substitution is overgrazing. When the too-greatherds
and flocks chewed and trampled the hide off the foothills, something ha

to cover the raw eroding earth. Cheat did.

- Aldo Leopold, A Sand County Almanac, 1949
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