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Post-fire Grazing Management in the Great Basin

Purpose: To provide guidelines for maintaining
productive sagebrush steppe communities in
grazed areas after fire. The focus is on plant
communities that, prior to fire, were largely
intact and had an understory of native perennial
herbaceous species or introduced bunchgrass,
rather than invasive annual grass.

Recovery of sagebrush steppe communities after fire

Increasing wildfire size and frequency in the Great Basin
call for post-fire grazing management practices that ensure
sagebrush steppe communities are productive and resilient
to other disturbances, such as drought and plant invasion.
Successful post-fire recovery hinges on the growth,
reproduction, and recruitment of perennial understory plants,
especially bunchgrasses. Perennial grasses provide livestock
forage and wildlife habitat, increase resistance to exotic
annual grass and broadleaf weed invasion, and assist with
soil stability and hydrologic function. Although sites may

In Brief:

* Following fire, grazing should not resume until site
objectives have been met; at a minimum, surviving
perennial grasses must have regained productivity
and be producing viable seed at levels equal to
grasses on unburned sites.

* During the first years after grazing resumes,
grazing should be deferred until later in the
season after seed maturity or shatter to promote
bunchgrass recovery.

» Once grazing resumes, a rotation system (rest,
deferred, or decisional) is recommended for
maintaining plant production, cover, and appropriate
species composition.

 Careful monitoring and assessment is required to
determine when grazing may be resumed, whether
post-fire grazing management has been effective,

and if changes in grazing management are needed.

Figure 1. Wyoming big sagebrush sites in eastern Oregon (about 11 inches of annual precipitation) with an intact understory
of perennial bunchgrasses. Left: A site where management objectives had not yet been met and resting from grazing
continued. Right: A site where bunchgrass recovery and soil stability objectives had been met and grazing was resumed.
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be managed for a suite of different site-specific objectives,
achieving adequate grass production sets the stage for long-
term recovery for the rest of the plant community.

Indicators of post-fire recovery:

* Surviving perennial grasses have regained productivity and
reproduction

* There is successful recruitment of new perennial plants

* The land has sufficient cover of perennial plants, surface
litter accumulation, or cover of biological soil crusts to
stabilize soil surfaces

How long should burned areas be rested or de-
ferred from grazing?

Both grazing and clipping studies indicate that it takes bunch-
grasses at minimum one to three years to recover to pre-fire
conditions and two to three years to produce high quantities
of seed in the sagebrush steppe (Bates et al. 2009; Bunting

et al. 1998; Jirik and Bunting 1994; Roselle et al. 2010).
Grazing rest and deferment schedules should be used to
manage the recovery of bunchgrasses and other herbaceous
species after fire. Failure to implement a program of grazing
rest or deferment may slow recovery (Kerns et al. 2011) and
promote undesirable plant species. The rate of perennial grass
recovery at a given site will depend on site conditions. In
particular, recovery may be slower in lower elevation areas
and under low precipitation (Knutson et al. 2014) and may
therefore require an extended rest period. Sites with inade-
quate seedbed conditions, exposed soil, or erosive soils may
require an increased post-fire recovery period before resump-
tion of grazing to prevent soil loss.

Rest and deferral recommendations:

« Site conditions, post-burn weather, and the abundance of
perennial grasses should always be considered when deter-
mining the length of grazing deferment or rest.

* Resting after fire until plants are producing seeds and then
resuming grazing only after seed shatter is highly recom-
mended to increase plant production and litter cover. This
may require two or more growing seasons following fire.

* Rest or deferment into the third year (or beyond) should be
considered if surviving or seeded bunchgrasses have yet to
vigorously produce viable seed and biomass. This may be
particularly important on relatively warm and dry sites and
during drought.

A note about high severity fires:

High severity fires result in excessive mortality of bunch-
grasses and increased risk of soil erosion. The goal of a
grazing program remains the same — to promote perennial
grass recovery, particularly bunchgrasses. High severity fires
may require an extension of rest or deferment periods to
allow perennial grasses to recover, soils to stabilize, and new
seedlings (natural recruits or planted) to establish. Because
fire severity will vary within a landscape, grazing deferment
should continue until the most severely impacted areas have
recovered.

How should burned areas be grazed?

Because site-specific conditions must always be considered,
there are no universal rules for managing post-fire plant
communities. However, once the decision is made to return
livestock to the range, managers must consider how grazing
season, intensity, frequency, and duration may affect ecosys-
tem recovery of a burned site.

Season:

Season of use can have long-term effects on relative abun-
dance of perennial grasses, shrubs, and invasive plants and,
thus, resilience to fire and resistance to invasive annual
plants. Season of use, therefore, should be carefully consid-
ered when developing grazing plans for sagebrush steppe
communities (Burkhardt and Sanders 1992). Grazing and

Table 1. Useful indicators of post-fire site conditions, which should be compared to reference conditions.

.‘. Soils

* Amount of bare ground

* Number of rills and gullies

* Presence of pedestals or terraces

* Presence of wind-scoured, blowout,
and/or depositional areas

* Resistance to erosion

i Plants

Community composition

Presence of functional/structural groups
Degree of plant mortality/decadence
Annual production

Presence and density of invasive plants
Reproduction by perennial plants

Litter amount

Adapted from: Pellant, M., P. Shaver, D. A. Pyke, and J. E. Herrick. 2005. Interpreting Indicators of
Rangeland Health - Version 4. Bureau of Land Management, National Science and Technology Center

Technical Reference 1734-6.
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defoliation during the active growing season (approximately
April through June or July) in the first two or three years
post-fire can increase bunchgrass mortality and reduce plant
recovery (Bunting et al. 1998; Jirik and Bunting 1994). Once
post-fire grazing resumes on a site, use should be deferred
until after seed maturity or shatter to promote bunchgrass
recovery (Bates et al. 2009; Bruce et al. 2007). This is espe-
cially important in the first years after grazing resumes.

Intensity:

Once grazing resumes, general grazing recommendations in
unburned areas are for no more than 50 percent utilization
during active growth, and no more than 60 percent during
dormancy (Guinn and Rouse 2009). Under certain conditions
(e.g., in warm or dry areas, after high severity fires, or during
low precipitation years), even lower utilization may be
required to allow perennial grasses and soils to recover. In
cooler, moister areas, deferred rotation combined with low

to moderate stocking rates (less than 50 percent utilization)
may be as effective as short- and long-term rest (Bates and
Davies 2014). Long-term (30 year) studies of post-fire
recovery indicate that, even under moderate growing season
grazing, sagebrush dominance will increase over time,
(Harniss and Murray 1973, Hanna and Fulgham 2015), which
ultimately can decrease the resilience of these communities.

Frequency and duration:

Although local conditions will determine the specific
deferment schedule required for rangeland recovery,

a rotation system (rest, deferred or decisional) is
recommended for maintaining plant production, cover,

and appropriate species composition on sagebrush steppe
rangeland (Table 2). General grazing guidelines developed
by Guinn and Rouse (2009) for unburned areas recommend
that pastures be grazed a) no more than half of the growing
season, and b) no more than in one of three years during

the growing season for native bunchgrasses and in two of
three years for introduced bunchgrasses. Post-fire grazing
after rest or during deferment periods may need to be
lighter than the aforementioned recommendations because
newly seeded and surviving plants are at risk of repeated
defoliation due to animal preference for foraging in burned
areas. Options for mitigating livestock distribution problems
in large grazing units include fencing, herding, and strategic
placement of water, salt, and supplements.

Monitoring

Careful monitoring and assessment will assist managers in
determining when grazing can be resumed, evaluating the
effectiveness of post-fire grazing management practices, and
deciding if adjustments in grazing management are required.

Table 2. Typical grazing systems used in sagebrush-bunchgrass range of the Great
Basin, along with their implementation requirements and suitability. For more information
on grazing systems see: Holechek, J. L., R. D. Pieper, and C. H. Herbel. 2007. Range
Management: Principles and Practices. Upper Saddle River, NJ: Prentice Hall.

H Grazing m Implementation
System Requirements
Rest Rotation Minimum of three pastures
Grazing .

One full year of rest on at least one
pasture

* Plants set seed two out every three
years in each pasture

Deferred Rotation Minimum of two pastures

Grazing * Deferment provided during period

when plants are most grazing-
sensitive on one or more pastures
and on a rotating basis

Decisional (Rotation) Multiple pastures

Grazing .

o Rest or deferment of pastures on a
(e.g., seasonal suitability)

rotating basis

- Designed mainly to graze prior
to plants’ sensitive period

- May be incorporated into rest
or deferred rotation systems

- Stock moved based on
seasonal forage production

& _ suitability

Sagebrush-bunchgrass range
Rough topography

Sagebrush-bunchgrass range
Rough topography
Riparian

Sagebrush-bunchgrass range
Rough topography, especially
with strong elevation or
precipitation gradients,
variable ecological sites or
conditions

Sites should be monitored for
utilization levels of perennial
grasses and other plants, relative
composition of perennial grasses
and forbs, invasive annual
grasses and forbs, shrubs, as
well as species of interest such
as those that are threatened and
endangered. Sites also should
be monitored for indicators

of the three main attributes of
ecosystem health: soil and site
stability, hydrologic function,
and biotic integrity.

Regular monitoring and
assessment will allow managers
and ranchers to adaptively
manage grazing as conditions
change in the post-fire
environment. The effects of
post-fire grazing management
may not be detectable in the
first few years after a fire (Bates
and Davies 2014), so it is
important that monitoring and
adaptive management be carried
out over time. Any downward
trends in perennial grasses


http://www.amazon.com/Range-Management-Principles-Practices-Edition/dp/0135014166
http://www.amazon.com/Range-Management-Principles-Practices-Edition/dp/0135014166

and forbs, or failure to maintain other recovery objectives,
such as limiting invasive plant cover, would indicate that
grazing management practices should be modified to promote
resilient plant communities.
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