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Abstract:
A study was conducted on a foothill range in central Montana to determine (1) the relationship of three
range measurement techniques--point-quadrats, 3/4-inch loop, and dry-weight--in estimating percent
composition of native vegetation and (2) the response of native vegetation to protection from sheep
grazing over a four year period. The vegetation was characterized as an intermingling of mixed prairie
and Palouse prairie types.

Range exclosures were constructed oh five different sites in 1953.

Basal coverage and composition of- the vegetation were estimated by the point-quadrat method along a
series of line transects. The transects were placed within each exclosure and on adjacent areas subject
to fall, winter, and spring grazing by sheep. In 1957, the point-quadrat analysis was repeated on all
transects. In addition, an index to basal coverage and the composition of the vegetation were
determined by the 3/4-inch loop along the same transects. Production and percent composition of the
vegetation were determined, from the dry-weight of individual species harvested from 1’ X 6' plots.
The percent composition of the vegetation determined by weight was used as the standard for
comparison.

The relationship of the three techniques was evaluated by analysis of variance for nine variables. The
loop closely estimated the percent composition of all grasses and sedges as a group when considered
over five sites and two grazing treatments. The point method underestimated this group of plants.
Similar results were determined for rhizomatous grasses and sedges as a group. Large bunchgrasses,
like Agropyron spicatum, which produced relatively large amounts of herbage per unit of basal area
were underestimated by both the point and loop. Short bunchgrasses, like Koeleria cristate, produced
small amounts of herbage per unit of basal area and were overestimated by the point and loop. All
bunchgrasses as a group were estimated nearly equal by the three methods.

Estimates of Phlox hoodii and all forbs as a group were high by the point and low by the loop. First hits
by the point and loop were recorded on the mat-forming forbs. First hits were also recorded on shrub
and half-shrub species. Estimates were high by both methods on this group of plants.

In general, the percent composition by weight of the various components was more closely estimated
by the loop method, than by the point method.

The change of vegetation due to grazing and protection from grazing over a four year period was
evaluated by analysis of variance for 19 variables. Artemisia 'frigida was the only individually analyzed
species to show a statistically significant response to grazing and non-grazing. Considered over all sites
it increased under grazing and decreased under protection from grazing. It appeared to be a relatively
sensitive plant indicator for determining trend in range condition.;, Considering all sites combined, the
basal coverage of all plants (excluding Selaginella dense) as a group did not change significantly under



either grazing treatment, although pronounced variations occurred among sites. Litter and total ground
cover increased under both grazing treatments over all sites. The change was significantly greater on
the non-grazed areas primarily as a result of increased litter. 
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