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Highlight: The impact of logging and slash disposal on the 
bitter-brush understory in a lodgepole pine forest on easily 
disturbed pumice soils in central Oregon was evaluated. Soils 
were moderately to heavily disturbed on 75% of the area, and 
bitterbrush crown cover was reduced by 71%. Most of the 
damage resulted from slash disposal. Despite extensive damage, 
shrubs quickly responded to more favorable growing 
conditions in the postlogging environment. Current twig 
growth doubled, and large numbers of seedlings were 
established on disturbed soils. 

The lodgepole pine (Pinus contorta)’ /bitterbrush (Purshiu 
triden tata)_ communities on the pumice plateau of 
south-central Oregon are important summer range for mule 
deer (Odocoileus hemionus hemionus) and livestock. Increased 
harvests of lodgepole pine are planned, and managers are 
concerned about maintaining a bitterbrush understory 
sufficient for forage needs. Soil, site, and vegetation 
relationships have been described (e.g., Dyrness and 
Youngberg, 1966; Youngberg and Dahms, 1970; Franklin and 
Dyrness, 1973) but there is little information on the impact of 
logging on understory vegetation. 

We studied bitterbrush reduction due to logging disturbance 
and the initial response of surviving shrubs to the postlogging 
environment. The results contributed to development of 
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guidelines for coordinated management of timber and wildlife 
habitat. 

Study Area 

The study area was located on the Pringle Falls 
Experimental Forest, 40 miles southwest of Bend, Ore. 
Elevation is 4,300 ft and annual precipitation averages 20 
inches, mostly as winter snowfall. The growing season is short 
and frosts are common during the summer. 

Soils and vegetation are characteristic of much of the level 
to gently rolling plateau. Soils are poorly developed and 
belong to the widely occurring Lapine series formed on 
pumice deposits. They are primarily composed of easily 
disturbed sand and pumice gravels, variable in depth and 
underlain by buried soil (Cochran et al., 1967). Lodgepole 
pine occurs in extensive, nearly pure stands on flats and in 
shallow depressions and is the climax species due to 
topographic conditions preventing establishment of ponderosa 
pine (Pinus ponderosa) (Berntsen, 1967). Several communities 
dominated by lodgepole pine have been identified (Youngberg 
and Dahms, 1970), with the lodgepole pine/bitterbrush the 
most widespread. Characteristic species in the sparse 
understory include western needlegrass (Stipa occidentalis), 
bottlebrush squirreltail (Sitanion hystrix), and Ross sedge 
(Carex rossii). 

Table 1. Percent of line intercept by ground disturbance classes. 

Ground Percent of 
disturbance area in this 

class Definition condition 

None No disturbance 8 
Light Litter displacement only 12 
Moderate Soil disturbed <3 inches 32 
Heavy Soil disturbed >3 inches 46 
Slash Debris >3 inches diameter 2 

All classes 100 
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Table 3. Bitterbrush shrubs per acxe by age classes in logged and Conclusions 
unlogged lodgepole pine stands. 

Age classes Logged Unlogged 
Seedlings 645 516 
1 to 3 years old 5,598 829 
3 years and older 2,284 8,268 
All shrubs 8,527 9,613 

old may have been due to either seedling mortality or a lack of 
seed production. 

Bitterbrush densities in both logged and unlogged areas 
exceeded 8,500 plants per acre (Table 3). In similar 
communities near La Pine, Ore., Stanton (1959) reported 
densities of bitterbrush older than 2 years ranging from 8,450 
to 19,210 plants/acre. On most deer winter ranges, 500 to 
2,000 plants/acre are considered adequate stocking (Hubbard, 
1962). But shrubs in these lodgepole communities are small in 
stature, and many appear suppressed and low in vigor. 

Despite extensive soil disturbance and damage to 
bitterbrush, the long-term effects of logging and slash disposal 
are probably not as drastic as they seem. With management to 
control excessive stocking of lodgepole pine, forage 
production should show substantial recovery in 5 years and an 
increase in 12 to 15 years. The latter will occur through (1) 
increased growth rate of surviving plants and (2) increased 
establishment and growth of new plants. Both may be 
influenced by increased deer and elk use. Bitterbrush should 
be more attractive and nutritious on logged areas, and there 
should also be a needed increase in the variety of forage 
species. 

Better growing conditions ig the logged stands were also 
reflected in noticeable increases in grasses and forbs which 
occurred infrequently in unlogged stands. We considered their 
addition to the forage base beneficial, because there is a need 
for greater forage diversity on these ranges. 

Recently a new method of handling logging slash has been 
developed and recommended for optional use on western 
National Forests (Tornbom, 1973). It uses a rubber-tired, 
front-end loader with a hydraulic grapple. This equipment is 
more efficient, causes less disturbance to soil and understory 
vegetation, but is not yet widely used. Our results on 
bitterbrush response to more extensive disturbance will serve 
as a base line for evaluating this and other methods that may 
be developed. 
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