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Abstract 
 

The relative fire effects of fire and competition on two bunchgrass species native to 

western North America, Agropyron spicatum and Festuca idahoensis, were investigated. 

These species were exposed to fire applied with a portable instrument that allowed 

control of fire temperature and duration for treatment of individual plants. Thirty plants 

of each species were subjected to different levels of competition by periodically 

removing all or part of the aerial biomass of neighboring plants within a radius of 0.6 m 

around a monitored bunchgrass plant. All plants received the same level of fire severity, 

an index of fire exposure calculated from the temperature/time integral for the 

meristematic crown region. No significant mortality due to fire was observed for plants of 

either species. Although Festuca did show meristematic tissue damage after fire, 

regrowth was more rapid than Agropyron, and was initiated within 15 days. Soil water 

availability restricted the regeneration of Festuca bunchgrass more than Agropyron. Only 

Agropyron plants without competition reached prefire productivity levels. Soil water 

potential was significantly more negative, by up to 50% for the 0-10-cm soil depth and up 

to 20% for the 10-20-cm soil depth, in plots with competition during the growing season. 

Temperatures in the upper 10-cm of the soil profile were significantly higher in plots 

without competition. Competition restricted aboveground productivity by approximately 

70% for Agropyron and 115% for Festuca. Root production was inversely proportional to 

the degree of competition imposed for both species. The results suggest that both species 

are tolerant of fire under the fire severity imposed in this study. Their capacity to survive 

fires seems to be more related to the location of their respective root systems within the 

soil layers and to their capacity to compete for available soil water in the first stages of 

regrowth after the fire, than to the damaging effects caused directly by the fire. 

 

 

 

 

 

 

 



Study Site  

 

The research was conducted at the University of Idaho Experimental Forest, 52 km 

northeast of Moscow, Idaho, on a south-facing slope of the East Hatter Creek Unit 

(Basalt Hill, 46۫  52’ N, 116۫  47’ W).The Vegetation at the study site was composed of 

widely spaced Pinus ponderosa Dougl. trees with an understory composed of the 

bunchgrasses, Festuca and Agropyron, and several herbaceous species. The vegetation 

has been described by Daubenmire and Daubenmire (1968) as a Pseudotsuga 

menziesii/Physocarpus malvaceus habitat type. The Carlington silt loams soil series of 

shallow and well drained soils characterize the area (Zimmerman 1979; Barker 1981). 

Winter precipitation occurs as snow, and moist spring and fall periods are interrupted by 

a mid-summer drought. The long-term precipitation and temperature means at the field 

site were similar to that for the Potlatch climatological station, approximately 10 km form 

the study site (Fig. 1). The mid-summer dry period during this study, however, was more 

severe than the average, since no precipitation occurred between late May and early 

September. 








