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Evaluating Direct Herbicide Impacts on  
Desirable Species Used in Reclamation 

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

Direct disturbance of plant communities occurs 
with natural resource extraction. Successful rec-
lamation mitigates negative impacts to plant 
and animal communities. Reclamation com-
monly includes seeding treatments to return 
desirable species to the area and herbicide appli-
cations to control weed communities that could 
compete with seeded species. Success is deter-
mined by the degree of desirable plant establish-
ment and weed control compared to a reference 
area and is affected by many variables including 
competition and environmental factors. Direct 
effects of herbicides, without additional con-
founding environmental factors, are not well 
documented for some herbicides and desirable 
species. Unintended impacts of herbicides on 
desirable species may retard the progress of suc-
cessful reclamation. 

Objectives 

Our objective was to evaluate impacts of differ-
ent herbicides at various timings on growth of 
desirable and weed species. This study can be 
used to evaluate a suite of herbicides that may 
cause unacceptable damage to desirable species 
used in reclamation at various plant growth 
stages (herbicide timings) when herbicide appli-
cations are used in reclamation weed control.  

Materials and Methods 

In a greenhouse experiment, we planted 14 
different species in 1 x 6.3-inch containers (2.2 
oz) filled with a 3:1 mixture of potting medium 

and sand. Species included perennial grasses and 
two forbs commonly used in reclamation and 
two weed forbs (Table 1). We included the de-
sirable (Lewis flax and scarlet globemallow) and 
weedy (common lambsquarters and the annual 
weed kochia) forb species to evaluate herbicide 
effects on dicots.   

We applied 10 different herbicide/rate com-
binations (Table 2) at three different timings to 
coincide with growth stages of the grasses. Pre-
emergence herbicides were sprayed the same day 
as planting. Postemergence treatments were ap-
plied 30 days after planting (DAP), growth 
stage of 3–5 leaves, and 53 DAP, one or more 
tillers. We applied herbicide treatments in a 
spray chamber delivering 20.13 gal/ac at 
40 PSI.  
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Table 1. Species used in the greenhouse study. 

Common name  Scientific name 

‘Arriba’ western wheatgrass Pascopyrum smithii 
‘Sherman’ big bluegrass Poa secunda 

‘Trailhead’ basin wildrye Leymus cinereus 
‘Anatone’ bluebunch wheatgrass Pseudoroegneria spicata 

‘Sodar’ streambank wheatgrass Agropyron riparium 
alkali sacaton Sporobolus airoides 

‘Hycrest’ crested wheatgrass Agropyron cristatum 
‘Bozoisky’ Russian wildrye Psathyrostachys juncea 

blue grama Bouteloua gracilis 
squirreltail Elymus elymoides 
Lewis flax Linum lewisii 

scarlet globemallow Sphaeralcea coccinea 
kochia Kochia scoparia 

common lambsquarters Chenopodium album 
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The study consisted of all herbicide applica-
tion timings and herbicides/rates across all spe-
cies for a total of 29 treatments including a non
-treated check, replicated six times. Visual esti-
mates of plant injury were recorded weekly fol-
lowing herbicide applications (data not dis-
cussed). All plants were harvested 83 DAP by 
clipping biomass (of alive and dead plants) at 
the soil surface, showing final potential growth 
of plants with different herbicide treatments. 
Biomass was dried at 140°F for 48 hours and 
weighed to the nearest milligram. 

Results and Discussion 

Herbicide application timing was important for 
all species and herbicides (p<0.0001). The 

preemergence application caused the greatest 
damage, and as DAP increased, damage also 
decreased. At the postemergence timings, some 
herbicides that caused little damage or even in-
creased biomass of some species included ami-
nocyclopyrachlor (both rates), aminocyclopyra-
chlor+chlorsurfuron (low rate), chlorsulfuron, 
and saflufenacil. Some species observed to be 
less affected by herbicides by comparing non-
treated plants included streambank wheatgrass, 
blue grama, and crested wheatgrass. Other spe-
cies such as basin wildrye and big bluegrass 
showed increased relative sensitivity to herbi-
cides. Most herbicides negatively impacted the 
forb species indicating the need for care when 
desirable forbs are included in reclamation. One 
area of concern is the tradeoff between reduced 
negative impacts on desirable species through 
later herbicide application and the potential for 
reduced weed control if an application occurs 
after the recommended weed growth stage for 
effective control. Knowledge of herbicide sensi-
tivities to specific species could help guide recla-
mation efforts and increase reclamation success. 
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Table 2. Herbicides and rates. 

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 

*herbicides only applied postemergence. 


