
LREC | 2020 Field Days Bulletin | 1

Laramie Research & Extension Center (LREC)

Competitive Response of Perennial Grasses Against 
Cheatgrass when Grown in Different Soils

Chandan Shilpakar, Department of Plant Sciences

Anowar Islam, Department of Plant Sciences

Introduction
Revegetation attempts in the semi-arid region are negatively affected due to competition from cheatgrass, an annual 
invasive species. Both native and introduced grass species recommended for the revegetation purpose are based 
mainly on competition studies conducted under field conditions. Identifying competitive response of desirable species 
(e.g., ability of plants to resist suppression by surrounding neighbors) can contribute to effective establishment of 
desirable species in the areas invaded with invasive species. Understanding the competition dynamics in different soil 
conditions is also crucial as establishment of desirable species is largely dependent on soil nutrient conditions.

Objectives
Compare the competitive ability of native and introduced perennial grasses when grown with cheatgrass in different 
soils.

Materials and Methods
The experiment was conducted at the Laramie Research & Extension Center (LREC) greenhouse complex in fall 
of 2019. Competition of perennial grass with cheatgrass was tested in simple pairwise mixtures. The grasses were 
grown in soil collected from three different sites (irrigated pasture, dryland pasture, and degraded ranch). Soils of 
irrigated pasture had high organic matter compared to dryland pasture and degraded ranch. Basin wildrye, crested 
wheatgrass, and tall fescue were grown either in monoculture or in 50:50 mixture with cheatgrass in soil from 
each source. There were six plants in each treatment and the treatments were replicated five times. The pots were 
arranged in completely randomized design and the plants were grown for six weeks. The study was repeated twice 
(Study 1 and Study 2).

Results and Discussion
Soil source had a significant effect on total dry weight of all perennial grasses in both studies. Total dry weight of 
perennial grasses grown in irrigated soil ranged 0.4-1.4 g plant-1, while it was 0.1-0.5 g plant-1 in disturbed ranch soil 
(Figure 1). Total dry weight of basin wildrye was significantly lower in the presence of cheatgrass in irrigated soil. 
The results from the study showed that resource availability for plants influence traits such as biomass. The perennial 
grasses grown in soil with higher nutrient availability had higher dry weight. However, the proportional loss of dry 
weight due to competition was also higher compared to plants grown in low nutrient soil. This could be due to higher 
growth of cheatgrass in high nutrient condition, which negatively affected growth of perennial grasses in those soil. 
On the other hand, the total dry weight of perennial grasses when grown with cheatgrass was indifferent in low 
nutrient condition. Overall, non-native grasses showed better competitive response against cheatgrass in nutrient 
poor condition while cheatgrass reduced growth of perennial grasses in high nutrient condition. When an adequate 
resource is available, cheatgrass had the greatest capacity to capture the resources suppressing its surrounding 
vegetation. However, this simplified competition study suggests that desirable species such as tall fescue and crested 
wheatgrass can compete with cheatgrass in nutrient poor soil conditions which could be a leverage in establishment 
of desirable species in nutrient poor degraded sites.
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Figure 1. Effect of soil source and neighbor species (cheatgrass) on total dry weight of perennial grasses. Means with different 
uppercase letters are significantly different among the soil source at P<0.05, means with different lowercase letters are significantly 
different among same species within same soil source. Irri: soil from irrigated site; Dry: soil from dryland site; Dist: soil from 
disturbed site; BWR: Basin wildrye; BWR(CG): basin wildrye + cheatgrass TF: tall fescue; TF(CG): tall fescue + cheatgrass; CWG: 
crested wheatgrass; CWG(CG): crested wheatgrass + cheatgrass.
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