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Introduction

Great Basin sagebrush communities are experiencing wide-
spread degradation due to the introduction of invasive annual 
weeds and disturbances that promote weed expansion, in-
cluding inappropriate grazing and fire. Many sites previously 
occupied by diverse communities of perennial grasses, forbs, 
and shrubs have been reduced to depauperate sagebrush 
stands that readily become dominated by invasive annuals 
following fire. Post-fire seeding may be necessary to prevent 
these areas from converting to annual grasslands. 

For many years, post-fire seedings on public lands have 
followed a rehabilitation model where rapid establishment 
of perennial cover is the primary objective. To achieve this 
objective, managers have relied heavily on rangeland seed-
ing techniques and plant materials originally developed for 
forage production. The use of rangeland drills to seed crested 
wheatgrass (Young and McKenzie 1982, Vallentine 1989) ex-
emplifies this approach. The rehabilitation model is increas-
ingly being replaced by a restoration model that includes 
plant community diversity and wildlife habitat as desired 
outcomes of post-fire seeding (PCA 2015, USDOI 2015). 
The shift towards restoration has led to an increased use of 
native plants and development of new or modified seeding 
techniques to accommodate multiple seed types (Monsen and 
McArthur 1995, Monsen et al. 2004, Benson et al. 2011). 
This factsheet presents information on seeding strategies and 
techniques that can be used to restore diverse sagebrush com-
munities following fire. Other factsheets in this series provide 
complementary information on seeding big sagebrush and 
establishing shrubs from planting stock. 

Deciding Whether to Seed

Post-fire seeding with limited resources requires a triage 
approach to prioritizing treatments. One approach is to focus 
on areas that have the greatest chance of successful seedling 
establishment, typically higher elevation areas with more 
favorable soil moisture and less competitive pressure from 
invasive annuals. The drawback of this approach is that 
these sites are less likely to require seeding due to inherent 
resilience. Careful attention should be paid to whether a site 
is likely to recover without seeding, because seeding may 
actually disrupt site recovery (Miller et al. 2015). Low- to 
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•	Post-fire seeding increasingly emphasizes 
restoration of plant community diversity and 
wildlife habitat, requiring seeding techniques for a 
variety of seed types.

•	Low-elevation sagebrush communities are often 
priority areas for post-fire seeding, but they 
require careful planning and sometimes multiple 
treatments to ensure seeding success.

•	 Information is available to assist in making 
decisions regarding seed sources, seeding rates, 
and species compatibility when formulating seed 
mixes for post-fire seedings.

•	Seeding equipment should be selected based on 
terrain, seedbed and burial depth requirements of 
seeded species, and potential impacts to residual 
plants and biological soil crusts. 

•	Rangeland drills can be modified to place seeds 
of different sizes in different rows allowing smaller 
seeds to be placed on the surface rather than 
in furrows, thus increasing the probability of 
establishment. 

In Brief:

mid-elevation sites may not need to be seeded if fire-resilient 
perennials are present and weed control measures (e.g. herbi-
cides, biocontrols) are applied. Pre-emergent herbicides can 
be applied in the fall to reduce invasive annuals and thereby 
assist perennial plant growth and reproduction (see Great 
Basin Factsheet 3 for further discussion).

http://www.sagegrouseinitiative.com/wp-content/uploads/2015/11/10_GBFS_seeding_sagebrush.pdf
http://www.sagegrouseinitiative.com/wp-content/uploads/2015/07/8_GBFS_transplanting-seedlings.pdf
http://www.sagegrouseinitiative.com/wp-content/uploads/2015/07/3_GBFactSheet_Medusahead-Restoration.pdf
http://www.sagegrouseinitiative.com/wp-content/uploads/2015/07/3_GBFactSheet_Medusahead-Restoration.pdf
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Another approach is to focus on areas with the most criti-
cal need for restoration following fire (e.g., crucial wildlife 
habitat corridors) or areas that are least likely to recover on 
their own (Miller et al. 2015). Lower-elevation Wyoming big 
sagebrush sites commonly fall into this category, although 
even in this case, sites in good condition may recover without 
seeding. The decision to seed a poor-condition, low-elevation 
sagebrush site is complicated by the fact that these sites are 
more difficult to seed and success is not guaranteed with a 
single treatment. Multiple attempts at seeding may be neces-
sary in combination with weed control measures. 

Seeding is commonly implemented within the year following 
a fire in an effort to take advantage of reduced annual weed 
abundance immediately post-fire, and to quickly establish 
perennial cover. However, delaying seeding until a later year 
may be sensible if drought conditions are predicted for the up-
coming winter and spring. The best season to seed is usually 
late fall or winter. If seeded too early in the fall, seeds lacking 
a stratification requirement may germinate prematurely and be 
killed by winter frosts. High soil moisture in the spring may 
limit the timely use and effectiveness of ground equipment.

Seed Mixes and Seeding Rates

Seed mixes should be formulated to incorporate species that 
are native and adapted to the site, have known potential to 
establish through seeding, and are available from commercial 
vendors or other sources including agency seed warehouses. 
Soil surveys, ecological site descriptions (NRCS Web 
Soil Survey 2015), and vegetation map products (e.g., 
LANDFIRE 2015) can be useful for identifying characteristic 
native species for a given site. Information on species 
suitability for seeding can be obtained from guides developed 
by land management agencies (see Resources List: Monsen et 
al. 2004, Lambert 2005a, Ogle et al. 2012, USDA PLANTS 
2015). These guides contain recommendations regarding 
seeding rates, depth of seeding, and seeding technique for 
many ecologically important plant species. Information on 
seed vendors can be obtained from online databases provided 
by the Native Seed Network and RNGR National Nursery 
and Seed Directory. Seeds purchased or collected for seeding 
projects should ideally be obtained from within the same 
provisional seed zone, or if available, empirical seed zone 
(Bower et al. 2014) as the site to be seeded. Table 1 lists 
some of the species that have been recommended for low-
elevation sagebrush zones.

Differences in competitive ability should be taken into 
consideration when selecting seed mixes, seeding rates, and 
seeding strategies (Monsen et al. 2004, p. 140-145). Many 
forbs and shrubs (as well as some grasses) compete poorly 
with rapidly-growing perennial grasses that usually domi-
nate post-fire seed mixes. Species with different competitive 
abilities should be spatially segregated, e.g., by placement in 
separate drill rows (see examples of compatible combinations 

in Table 1). As an alternative to spatial segregation, seeding 
rates of competitive species can be reduced to provide more 
space for less-competitive species within the seeded matrix, 
but this may be undesirable on sites where weed suppression 
is desired. Higher rates are generally necessary with broad-
cast seeding compared to drill seeding and with small seeds 
compared to larger seeds.

Seed mixes for low-elevation sagebrush communities should 
be dominated by grasses, with forbs and shrubs included in 
proportions appropriate for desired establishment densities. 
Seed number per unit weight and percentage pure live seed 
will affect bulk seeding rates. Examples of generic seed mix-
es and seeding rates for low-elevation big sagebrush sites are 
shown in Table 2. 

Seeding Techniques

Different seeding techniques are necessary for different types 
of terrain (Monsen et al. 2004, Chapter 4). Techniques that 
apply seed directly from equipment onto the ground, such as 
rangeland drills, spreader seeders, cultipackers and imprint-
ers, are generally the best choice for seeding wherever terrain 
permits. Sites that are too steep, rocky, or debris-covered for 
these techniques can be aerially seeded, although establish-
ment from aerial seedings may be low on low-moisture sites.

Mechanical soil disturbance should be kept to a minimum on 
sites with residual biological soil crusts and native perennials 
capable of resprouting after fire. Minimum-till drills offer 
lower-impact alternatives to conventional rangeland drills 
(Monsen et al. 2004, Chapter 4).  

Seeding techniques should also be selected based on seed 
size and depth requirements (Table 1). Drill-seeding is most 
suitable for species with relatively large seeds that can tolerate 
burial depths of 1/4 inch or more. Smaller seeds are likely to 
fare better when spread on the soil surface and pressed into 
the soil with cultipackers or other imprinter-type devices. 
Some rangeland drills can be configured to place seeds of 
different sizes at appropriate depths in separate rows, or can 
be modified for this purpose (Figure 1). Seed boxes on such 
drills must have separate compartments for each seed type and 
row. Triple seed boxes have been developed to accommodate 
three types of seed: small seed, cool season/grain (large seed), 
and fluffy/chaffy seed. Common species of each seed type are 
listed in Table 1. The Truax Roughrider drill by Truax Co., 
Inc. comes with the option of substituting drill disks with 
imprinter wheels on rows designated for smaller seeds.

An informative video on rangeland drill calibration is avail-
able from the Rangeland Technology and Equipment Council 
(Outka-Perkins 2010). St. John (2008) provided similar guid-
ance specific to the Truax Roughrider drill. See also Monsen 
et al. (2004), Wiedemann (2007), Benson et al. (2011) and St. 
John et al. (2012) for descriptions of seeding techniques and 
equipment options.

http://www.nativeseednetwork.org/find_user
http://www.rngr.net/resources/directory
http://www.rngr.net/resources/directory
http://www.fs.fed.us/wwetac/threat_map/SeedZones_Intro.html
http://www.fs.fed.us/wwetac/threat_map/SeedZones_Intro.html
http://www.truaxcomp.com/rangeland.html
http://www.truaxcomp.com/rangeland.html
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Table 1. Common species suitable for seeding at low-elevation sagebrush sites (derived from Monsen et al. 2004, Lambert 
2005a, Ogle et al. 2012, USDA PLANTS 2015). This list is not exhaustive, and not all species are suitable for all sites. Spe-
cies and seed sources should be selected based on adaptation to planting site conditions.
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Table 2. Examples of seed mixes for restoration of low-elevation sagebrush communities, showing possible species combina-
tions and seeding rates in lbs/acre, devised for a rangeland drill with ten rows, triple seed boxes and depth settings that can 
be adjusted individually by row. 
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Figure 1. Rangeland drill (P & F Services manufacturer, Kemmerer model) modified to allow for different sizes of seeds in 
alternate rows. Note triple seed boxes and aluminum pipes installed to dispense seed from small seeds onto soil surface. On 
rows designated for small seeds, disks are raised above ground level to preclude furrow formation.
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