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Developing Strategies to Improve Reclamation  
Success of Drastically Disturbed Lands 

B. Fowers1, B.A. Mealor1,2, A.R. Kniss1 

Direct disturbance of plant communities by 
natural resource extraction projects is a primary 
negative impact to wildlife habitat, biological 
diversity, and forage production for domestic 
livestock. Successful reclamation of disturbed 
areas is a critical step in mitigating such nega-
tive impacts, but establishment of desirable 
plant communities on disturbed areas—
particularly in Wyoming’s more arid and semi-
arid environments—is typically difficult. 

Non-native and undesirable weed species 
often invade disturbed areas with bare soils. 
Widespread growth of invasive and noxious 
weeds was the second most prevalent event of 
non-compliance on coal-bed methane (CBM) 
reclamation sites in northeast Wyoming’s  
Powder River Basin. To address this issue, this 
research seeks to determine effectiveness of 
herbicides and season of application on weed 
control in reclamation programs. 

Objectives 

This research addresses the following: 1) How 
do various herbicide treatments affect weed 
control in reclamation settings? 2) Does season 
of seeding improve or diminish the establish-
ment of desirable plant species? 3) Which desir-
able species are able to successfully establish in 
reclamation settings? 

Materials and Methods 

Three field trials were established at the  
Sheridan Research and Extension Center 
(ShREC), Laramie Research and Extension 

Center (LREC), and near Ucross in northeast 
Wyoming, where much CBM activity has oc-
curred in recent years. At each site, 10 different 
seeding treatments were planted in fall 2011 
and spring 2012. Seedings included single-
species grass plantings and mixes of forbs and 
shrubs (Table 1). Six pre-emergence herbicide 
treatments were applied in fall 2011, and eight 
postemergent treatments were applied in spring 
2012 (Table 2). Herbicides were applied for 
weed control, but effects on seeded species were 
also evaluated. To determine the outcome of 
each treatment, canopy cover of all species and 
biomass of seeded species were collected in sum-
mer 2014.  

Results and Discussion 

Three years after treatment, weed control was 
impacted by both herbicide and seeding treat-
ments at all sites (p<0.05). Season of treatment 
application was important, but varied depend-
ing on weed type. The most abundant weed spe-
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Table 1. Perennial grass species showing seeding 
rate.   

Common name  Seeding rate 

‘Arriba’ western wheatgrass 12 PLS lbs/ac 
‘Sherman’ big bluegrass 4 PLS lbs/ac 
‘Trailhead’ basin wildrye 12 PLS lbs/ac 
‘Anatone’ bluebunch wheatgrass 14 PLS lbs/ac 
‘Sodar’ streambank wheatgrass 12 PLS lbs/ac 
alkali sacaton 2 PLS lbs/ac 
‘Hycrest’ crested wheatgrass 9 PLS lbs/ac 
‘Bozoisky’ Russian wildrye 12 PLS lbs/ac 

PLS = ‘pure live seed’  
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Table 2. Herbicides used for weed 
control. All spring treatments included 
a 0.25% volume volume‐1 rate of non‐
ionic surfactant (NIS).  

Chemical Name  Rate 

Aminocyclopyrachlor plus 
chlorsulfuron 

2.2 oz ai/acre 
0.9 oz ai/acre 

Aminocyclopyrachlor plus 
chlorsulfuron 

1.1 oz ai/acre 
0.4 oz ai/acre 

Aminocyclopyrachlor 2.2 oz ai/acre 
Aminocyclopyrachlor 1.1 oz ai/acre 
Aminopyralid 1.3 oz ai/acre 
Chlorsulfuron 0.8 oz ai/acre 
Imazapic* 3.7 oz ai/acre 
Rimsulfuron* 1.9 oz ai/acre 
2,4-D Amine** 24 oz ai/acre 
Saflufenacil** 0.4 oz ai/acre 
ai = active ingredient  
*herbicides only applied in spring at ShREC. 
**herbicides only applied in spring at other sites. 

cies were kochia, mustards, and cheatgrass. Fall-
seedings had lower annual forb cover. Herbi-
cides most greatly reducing annual forb cover 
included aminocyclopyrachlor+chlorsulfuron 
and aminocyclopyrachlor. Lower forb cover also 
occurred where crested wheatgrass, Russian 
wildrye, or basin wildrye were seeded (varying 
by site). Annual grass cover was only dominant 
at the ShREC site and was negatively impacted 
by specific seeded species including crested and 
streambank wheatgrasses and other wheatgrasses 
based on the season they were seeded (fall) (seed 
mix*season of seeding p<0.0001). Annual grass 
cover was lower in spring-seeded areas, as an 
unplanned byproduct of site preparation 
(disking) before spring seeding occurred.  

Three years after treatment, seeded species 
cover was low at the LREC and Ucross sites 
(typically less than 5% cover, at most 35%). At 
all three sites, the response of seeded species 
cover depended on the herbicide applied 

(herbicide*seeded species p<0.05). The top two 
species at all sites were crested wheatgrass and 
Russian wildrye, followed by western wheat-
grass, basin wildrye, and streambank wheatgrass 
as the third best species at individual sites. Some 
herbicide plots with higher seeded species cover 
included aminocyclopyrachlor products and 
aminopyralid. The ShREC site exhibited more 
variation in responses to herbicides where some 
species had both higher and lower cover com-
pared to plots with no herbicide, depending on 
the herbicide applied. Biomass of seeded species 
showed similar results to cover in terms of spe-
cies response. Season of seeding and seed mix 
were important at all sites (p<0.05); however, 
the season with increased biomass varied by site 
(ShREC had higher biomass in spring). Amino-
pyralid, chlorsulfuron, and aminocyclopyra-
chlor increased biomass; other herbicides were 
observed to decrease biomass depending on spe-
cies. When recommending treatments for recla-
mation, it is extremely important to take into 
account variations at each site. Herbicides were 
found to be useful in areas where weed manage-
ment is needed and could include aminopyralid 
and aminocyclopyrachlor products. Overall ob-
servations from this study indicate that use of 
wheatgrasses and wildrye species often will ex-
hibit good establishment and weed control even 
with herbicides; however, establishment of de-
sirable species in arid conditions is difficult. 
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