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What is pinyon-juniper
encroachment?

Pinyon-juniper encroachment is the
expansion of pinyon-juniper woodlands
into ecosystems that historically were
shrublands or grasslands. These tree spe-
cies have increased in abundance due to
fire suppression, land use and favorable
climate. A significant portion of this en-
croachment occurs in sagebrush range-
lands and affects many processes within
these ecosystems.

The invasive annual
grass problem

Key Points

»

»

Invasive grass species emerge early in the growing season
to easily outcompete native grasses and forbs and can
take advantage of areas where these species have been
lost.

Invasive species produce fine fuels that dry out early,
resulting in more flammable ecosystems that promote
changes in fire behavior.

Pinyon-juniper encroachment into sagebrush ecosystems
increases fuel loads, reduces understory plants, and can
result in shifts to annual grass dominance after fire.

Management needs to be carefully planned in sagebrush
ecosystems to avoid encouraging the spread of annual
non-native grasses. Site characteristics are key in
determining the probability of annual grass invasion.

Annual non-native grasses are invading sagebrush ecosystems, which has implications for plant community
dynamics and fire regimes. Grasses such as cheatgrass (Bromus tectorum), medusahead (Taeniatherum

caput-medusae) and ventenata (Ventenata dubia) are overtaking these systems due to their ability to emerge
early and respond quickly to available soil moisture. These annual grasses have a shorter growing season, so
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Cheatgrass invasion alters historic fire regimes by increasing

fine fuels and the frequency of fire. Photo by Connor White.

they become brown and dry early, creating a significant
amount of continuous fine fuels during the summer that
can increase the frequency of fire and overall area burned.
A shorter growing season followed by fire reduces the
amount of time for the slower growing native species to
establish, allowing the fast-emerging invasive species

to dominate the system. Additionally, annual grasses
respond to conditions after many types of disturbance
that alter vegetation and soil (e.g. fire, severe drought,
landslides, land use, etc.), growing rapidly to outcompete
native species. These altered fire and community
dynamics can lead to a cycle of frequent fire fueled by an
annual grass monoculture.



A dangerous combination

Exacerbating this problem is the encroachment of pinyon and juniper species
into sagebrush communities. As trees establish in shrublands, herbaceous
and shrub cover is greatly reduced under competition, where trees have a
competitive advantage for resources such as water, nutrients and sunlight.
This greater density of trees also increases the fuel load and the chance of
high-severity fire. Fires in encroached sagebrush communities can result in
significant loss of native species and increase the likelihood and magnitude
of conversion to annual non-native grasses. Greater tree density reduces
the amount of native perennial grasses and forbs to compete with invasive
species in the understory, while increased fire severity, and thus mortality,
offers an opening for annual grass invasion.

Not only does this conversion to woodland increase the likelihood of carbon
emissions into the atmosphere as a larger part of the carbon pool is above
ground and susceptible to fire, but it also reduces future carbon sequestration Annual non-native grasses are
due to shallower soil carbon profiles of invading annual grasses over the invading sagebrush ecosystems.
. . . Photo by Hannah Nikonow.
native deep-rooted perennial plants. Establishment of annual grasses and
subsequent increases in fire also affect soil properties, increase soil loss by erosion, and alter soil water
availability. Additionally, annual grass invasion impacts forage for wildlife and livestock by lowering the
quantity and quality of feed and shortening the grazing season.

Invasive species response to pinyon-juniper management

As invasive annual grasses are common across much of the sagebrush ecosystem, management of
encroaching pinyon-juniper woodlands has the potential to intensify invasion if not planned properly. Non-
native grasses respond to disturbances from mechanical treatments and prescribed fire, which can increase
availability of resources (e.g., water and nutrients). There are, however, ways to mitigate invasive species
response to management, as risk of invasion depends on site conditions and existing vegetation before
treatment. Using site characteristics, such as tree cover, soil temperatures and moisture regime, can help
guide management and treatments to reduce invasion. Areas with depleted perennial grasses and forbs,
often due to encroaching pinyon and juniper trees, are at higher risk of invasion than those with abundant
perennial herbaceous plants. Additionally, warmer and drier sites are more susceptible to invasive species
increases than cooler and moister areas. By
combining thoughtful management that
considers invasive species seed source and
minimizes disturbance with native reseeding
or herbicide application, non-native grass
invasion can be greatly reduced years after
treatment.
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