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How does microsite variability 

and patchy dominance of 

downy brome impact rangeland 

revegetation?

Downy brome dominance within Great Basin shrublands is often 

patchy, suggesting that soil properties vary at fine scales across 

the landscape. This variability is reinforced by differential 

utilization by grazing animals, fire frequency, and potential plant 

soil feedbacks. Consequently, efforts to revegetate these 

damaged systems often result in patchy establishment of seeded 

desirable species. Characterizing microsite variability may help 

identify the conditions under which revegetation will be most 

successful. 

Research Area
Transition zone between Wyoming big 

sagebrush and black greasewood 

ecological sites near Park Valley, Utah. 

Following downy brome expansion in the 

early 1980s, this region experienced 

repetitive wildfires and significant 

reductions in forage potential for grazing.

Experimental Design
1.224 randomly located 9m2 plots in downy 

brome patches.

2.Soil measurements: water content, 

mineral N, infiltration rate, pH, electrical 

conductivity, and total C and N.

3.Vegetation measurements: downy brome 

cover and density.

Research Questions
Can soil properties be used to quantitatively define distinct 

microsites?

Do microsites vary in downy brome abundance across the 

landscape?

Soil nitrogen was 

significantly (P < 0.05) 

lower in microsites 

with higher downy 

brome abundance.

Downy brome cover and density were significantly 

(P < 0.05) different among the four microsites 

identified through hierarchical clustering. 

Soil water content 

was significantly 

(P < 0.05) lower in 

microsites with 

higher downy brome 

abundance. 

Our results emphasize that soil properties strongly 

regulate plant community patterns.

Reduced soil water and nitrogen where downy brome 

is most abundant indicates that this annual grass 

may be promoting positive feedbacks between plants 

and soils.

Heterogeneous soils and downy brome abundance 

suggests that patchy weed control and revegetation 

is inevitable, but may be remedied through seeding 

functionally diverse plant materials.

Hierarchical clustering 

to identify microsites
Model variables

1.Soil water content

2.pH

3.Electrical conductivity

4.Total soil C and N

5.Infiltration rate

Analysis of variance 

on variables 
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