Evaluating Habitat Aeration Treatments
In Wyoming’s Northern Johnson County
(Northern Rolling High Plains)




Evaluating Habitat Aeration Treatments in Wyoming’s Northern Johnson
County (Northern Rolling High Plains)

September 26, 2007
by

Tyler Emme, Wyoming Game and Fish Department Habitat Biologist Technician
Ryan Murray, Natural Resources Conservation Service, Rangeland Management Specialist

Abstract: Greater sage-grouse (Centrocercus urophasianus) have become a species of concern,
due to a wide-range population decline. Local working groups along with state and federal
conservation and wildlife organizations have implemented management practices to improve
sage-grouse habitat and ultimately protect populations from further decline.

A pasture aerator has been used to enhance sage-grouse habitat in several western states,
including Northern Johnson County of Wyoming (Lake DeSmet Conservation District).
Aeration and broadcast seeding treatments were conducted to improve rangeland condition and
promote forb growth (Lake DeSmet Sage-Grouse Habitat Management Project). The Wyoming
Game and Fish Department (WGFD) and the Natural Resources Conservation Service (NRCS)
evaluated these to determine plant community changes.

These treatments resulted in many changes in the plant communities. The majority of sites
showed a decrease in low seral species that reduce rangeland health such as blue grama
(Bouteloua gracilis) and threadleaf sedge (Carex filifolia). An increase in western wheatgrass
(Pascopyrum smithii) was observed on all sites. Valuable forbs such as American vetch (Vicia
Americana) and shrubs such as winterfat (Krascheninnikovia lanata) increased in treated sites
with and without seeding. Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) was
crushed, stimulating growth of surviving branches within the treatment sites. A reduction in the
canopy closure of approximately fifty percent resulted when Wyoming big sagebrush was
treated, yet little sagebrush mortality was observed. The treatments resulted in a dramatic
increase in annual bromes, especially Japanese brome (Bromus japonicus). Falcata alfalfa
(Medicago sativa spp. falcate) was also broadcasted in all treatment sites. Falcata was used
because of its ability to fix nitrogen and add diversity to the landscape. Little success has been
observed with the dry land alfalfa species.

Introduction

In northeastern Wyoming, big sagebrush (Artemisia tridentata ssp. wyomingensis) is a
requirement for greater sage-grouse (Centrocercus urophasianus) survival, however during the
first stage of their lives they rely on forbs and insects to provide the energy needed to grow and
develop. Aeration treatments should favor grass and forb production while reducing big
sagebrush canopy cover. This treatment does not remove sagebrush from the system like fire or
chemical treatments.

Aeration treatments were chosen to rejuvenate rangeland while still maintaining the Wyoming
big sagebrush component. Forbs such as falcata alfalfa (Medicago sativa spp. falcate), yellow
prairie coneflower Stillwater cultivar (Ratibida columnifera), and American vetch (Vicia
Americana) were broadcast seeded. Rangeland treatments began in 2005 to enhance sage-grouse
habitat, while landowners provided the needed grazing rest on these vital sage-grouse habitat



areas. During the summer of 2007, one, two and three year-old treatments were evaluated to
determine the effects on plant diversity and composition.

Much of the aeration and broadcast seeding practices were implemented during drought years,
which may have impacted seed germination. The second year of aerating (2006) was one of the
driest years on record for northeastern Wyoming, with extremely poor plant production.
Compared to previous years, 2007 had a wet spring that allowed for good production on most
forb and grass species.

Study Area

The study was conducted on private lands in the Powder River Basin (PRB) of northern Johnson
County. Itis classified as a 10-14” precipitation zone, although wide fluctuations occur in
precipitation resulting in more drought years than above normal precipitation years. Soils are
dominated by clay and clay-loams. In many cases, areas with greater than 75% ground cover
have the most potential for high infiltration and lower runoff. An exception would be where
short-grasses form a strong sod and dominate the site. Areas where ground cover is less than
50% have the greatest potential to have reduced infiltration and higher runoff (refer to Part 630,
NRCS National Engineering Handbook for detailed hydrology information). Elevation ranges
from 3800 feet to 5100 feet. The major drainage system is the Powder River.

Northeastern Wyoming is a mixed grass/sagebrush habitat. Much of this area has shifted to a
steady state of threadleaf sedge (Carex filifolia), blue grama (Bouteloua gracilis), and prickly

pear (Opuntia polyacantha) communities due to a combination of shrub removal, overgrazing,
farming and drought. Without land management changes or some disturbance, the community
will remain at this steady state.

Methods

To monitor the affects of the treatment, we sampled random locations both inside the treatment
and an adjacent untreated area (control). Sampling methods were based on the US Forest
Service ECODATA sampling method, but were modified to fit our sampling needs.

Transects located within the treatment sites were chosen first. From the starting point a 100-foot
tape was stretched through the determined site. Control transects were then located on a similar
heading on the same ecological site adjacent to the treatment area. Rooted frequency, percent
canopy, and ground cover were evaluated at every 10-foot mark.

Canopy cover estimates were based on techniques developed by Daubenmire (1959). Canopy
coverage was recorded to the nearest percent in the microplot. Microplots were a 20-inch square
quadrant frame. Line intercept techniques were used on one site to determine the shrub canopy
closure within and outside the treatment areas.

Nested-rooted frequency was estimated in each microplot. The 20-inch frame was sectioned into
four quadrants. The smallest quadrant a plant was rooted in was identified and recorded. The
sections used in this study were; 2 x 2 inch (1 percent of total area), 10 x 10 inch (25 percent of
total area), 10 x 20 inch (50 percent of total area), 20 x 20 (100 percent of total area).

Ground (basal) coverage was estimated by point sampling at designated marks on the microplot
frame. Fifteen points were sampled at each microplot location. The point was classified as; bare
soil, gravel/rock, moss, litter, basal vegetation, or wood.



Results

Evaluations of aeration/broadcast seeding treatments were done on all sites that had more than
one growing season after the treatment. Six of the aeration sites met the criteria. Four of the
sites were in a mixed grass sagebrush community with one being an overflow site. Another site
was a threadleaf sedge, blue grama and prickly pear dominated site. The sixth site was
considered go-back land.

Go-back land was once used as farmland and then allowed to re-establish with native species.
This land was most likely planted to crested wheatgrass (Agropyron cristatum) during the 1930s.
Eventually the land was allowed to reestablish with native and non-native plant species. Figure 5
shows the results of the aeration/broadcast seeding done in this community type. Annual bromes
are filling in the voids left by other species.

The following graphs (Figures 1-6) show the differences between plant communities on the
treated and untreated sites. The y-axis of each graph contains the importance value. The
importance value for each species found in the plot was derived using the following formula:
((relative percent canopy + relative rooted frequency)/2)*100.

Line intercept data from one site, located in a mixed grass/sagebrush community, shows
approximately a fifty percent reduction in sagebrush canopy closure, yet overall canopy cover
was increased with graminoid species. Graminoid is defined as grasses and grasslike plants. The
area had 19.5% canopy cover in untreated habitat and 9.67% in treated habitat. Other sites show
a reduction in the importance value of Wyoming big sagebrush, but the critical shrub is still in
the system. (See Figures 2, 3, and 4) Although the reduction in Wyoming big sage canopy is
clearly displayed, the treatment stimulated new plant growth, rarely resulting in shrub mortality.

Many areas in the PRB have suffered from ten years of drought, which have affected land
management decisions and consequently shifted plant community types. Species that reduce
rangeland production such as blue grama and threadleaf sedge are now quite prevalent in the
Northern Rolling High Plains Major Land Resource Area of the PRB. Blue grama forms a sod
that unless disturbed, will only produce approximately 20% of the soils’ potential forage for
grazers and wildlife cover. The greatest success of treatments was seen in the steady state
rangelands of blue grama/prickly pear communities (see Figure 1). On this site blue grama
substantially decreased, providing an opportunity for western wheatgrass to expand.

Ground cover data from the sites show an increase in litter when the treatment area is in a mixed
grass/sagebrush community. When treatments occur in graminoid-dominated sites there is an
increase in bare ground from divots produced by the aerator.
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Figure 1. Shows the affects the aerator/broadcast seeder had on the blue grama community. There is a
substantial decrease in blue grama. Western wheatgrass and annual bromes substantially increased. Blue
grama forms a sod that remains in a steady state unless some disturbance breaks the sod mat. Scarlet
globemallow (Sphaeralcea coccinea) increased in the aeration site. Fourwing saltbush-Natrona
cultivar(Atriplex canescens), which was seeded, also increased.

Northern Rolling Plains Precip Zone 10-14" Mixed Grass/Sagebrush Community

25

20 A

15 1

OUntreated
H Treated

10 1

0 W n

Japanese Western Wyoming Big Thread Leaf Scarlet Globe American Vetch
Brome Wheatgrass Sage Sedge Mallow

Importance Value

Plant Species

Figure 2. Treatment of the mixed grass/sagebrush community resulted in a large increase in western
wheatgrass while keeping the sagebrush component in the system. There was also a decline in threadleaf
sedge, which decreases rangeland production. The crown closure of Wyoming big sagebrush was
reduced with little mortality of existing plants. Forbs such as American vetch and scarlet globemallow
increased.
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Figure 3. Another treatment in a mixed grass/sagebrush community resulted in a slight increase in blue
grama. Annual bromes are prevalent both inside and outside the treatment area. Western wheatgrass and
winterfat importance values increased in the treatment area. Winterfat and fourwing saltbush were used
in the seed mix on this site.
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Figure 4. This graph shows another example of treatment results from a mixed grass/sagebrush
community. Western wheatgrass shows substantial benefits from the aeration. Species such as blue
grama and thread leaf sedge, which are less desirable grass species, show a decrease in the site. Forbs
such as scarlet globe mallow increased in the aeration site.
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Figure 5. Again, western wheatgrass and Japanese brome increased in the treatment site. On these go-
back lands, the broadcasted American vetch was substantially increased.
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Figure 6. Treatment of an overflow site resulted in an increase in western wheatgrass and Japanese
brome. Green needlegrass (Nassella viridula) and blue grama stayed approximately the same. Scarlet
globemallow and American vetch showed an increase, which should improve sage-grouse brood survival.



Conclusion

Although some data errors may occur because of inadequate sample sizes, there is enough
evidence to document the benefits and consequences of the treatment. Clay and clay loam soils
coupled with low precipitation may be partially to blame for the lack of dramatic changes seen
on other aeration sites. Low precipitation may have also reduced the germination of seeds in all
areas.

Species such as blue grama, prickly pear and thread-leaf sedge hinder range productivity and
prevent beneficial species from responding to proper management. Steps should be taken in
these rangelands to restore habitat. The aerator is one tool that can be used to restore these
complex sites.

During the summer of 2007, above average precipitation during the month of May resulted in an
increase of annual bromes in northeastern Wyoming. Consequently, all treatment sites showed a
noticeable increase in these annuals. Annuals are better adapted to take advantage of available
moisture after several years of drought.

Management Recommendations

Aeration treatments may not be the most cost effective way to rehabilitate rangelands, but the
treatment is an effective alternative to accelerating change on a landscape. Fire and chemical
treatments have been used within the PRB to remove sagebrush in certain areas. In some cases
the removal of this shrub can negatively affect the range. Aeration is a good way to treat dense
stands of sagebrush without removing this vital shrub from the system. It also stimulates new
growth of important forbs and graminoid species.

Aeration treatments should continue on low seral state lands were threadleaf sedge and blue
grama sod mats have formed. These lands are considered to be in a steady state and will not
change under most management practices unless the mat is disturbed.

Seed mixes should include native forbs such as yellow prairie coneflower, four wing saltbush,
American vetch and winterfat. Some success has been seen with these species. Falcata alfalfa
should be reconsidered as part of the seed mix. A less expensive dry land species such as
Spreador Il may perform as well or better. Managers should assure that environmental factors
such as soil type, precipitation and site condition would meet the requirements of whichever
cultivar is selected.
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Site 3 (Figure 3)




Site 4 (Figure 4)




Site 5 (Figure 5)
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Appendix 11
Ground cover data

Site 1

Untreated Ground Cover

Microplot 1 2 3 4 5678 9 10Total % Ground
Bare Soil 2 0 2 4 3435 0 2 25 16.67%
Gravel/rock 11 2 1.33%
Moss 0 0.00%
Litter 7 4 2 0 5552 5 4 39 26.00%
Basal Vegetation 61111 6 75951113 84 56.00%
Wood 0000 O O 0 0.00%
Treated Ground Cover

Microplot 1 2 3 4 5678 9 10Total % Ground
Bare Soil 3 6 57 6445 4 5 49 32.67%
Gravel/rock 0 0.00%
Moss 0 0.00%
Litter 4 8 7 5 7478 8 5 63 42.00%
Basal Vegetation 8 1 3 3 2742 3 5 38 25.33%
Wood 0 0.00%
Site 2

Untreated Ground Cover

Microplot 1 2 3 4 5678 9 10Total % Ground
Bare Soil 4 3 45 2367 5 3 42  28.00%
Gravel/rock 0 0.00%
Moss 0 0.00%
Litter 9 7 9 911986 110 79 52.67%
Basal Vegetation 2 5 2 1 2311 7 2 26 17.33%
Wood 0001 2 O 3 2.00%
Treated Ground Cover

Microplot 1 2 3 4 5678 9 10Total % Ground
Bare Soil 7 1 4 2 4281 2 5 36 24.00%
Gravel/rock 0 0.00%
Moss 0 0.00%
Litter 2121010 966610 9 80 53.33%
Basal Vegetation 1111200000 6 4.00%
Wood 5 1 02 0718 31 28 18.67%



Site 3
Untreated Ground Cover

Microplot 1
Bare Soil 5
Gravel/rock

Moss

Litter 6
Basal Vegetation 4
Wood

Treated Ground Cover

Microplot 1
Bare Soil

Gravel/rock

Moss

Litter 5
Basal Vegetation

Wood 10
Site 4

Untreated Ground Cover
Microplot 1
Bare Soil 5
Gravel/rock

Moss

Litter 7
Basal Vegetation 3
Wood

Treated Ground Cover
Microplot 1
Bare Soil 2
Gravel/rock

Moss

Litter 10
Basal Vegetation 2

Wood 1
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9 10Total % Ground
6 4
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Site 5
Untreated Ground Cover

Microplot 1
Bare Soil 2
Gravel/rock

Moss

Litter 11
Basal Vegetation 2
Wood

Treated Ground Cover

Microplot 1
Bare Soil 7
Gravel/rock

Moss

Litter 7
Basal Vegetation 1
Wood 0
Site 6

Untreated Ground Cover
Microplot 1
Bare Soil 10
Gravel/rock

Moss

Litter 0
Basal Vegetation 5
Wood

Treated Ground Cover
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