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QUAKING ASPEN

develop properly because of the partial shade
(Zehngraff 1947).

Mechanized Harvesting

Because well-stocked mature aspen stands con-
tain a relatively high volume per acre in trees hav-
ing a limited range of diameters, they provide ex-
cellent opportunities for mechanized harvesting.
In addition, year-round harvesting is feasible on
most aspen sites.

Mechanization of timber harvesting in the Lake
States began in the early 1960°s when rubber-tired
skidders and self-loading trucks and trailers be-
came available. The current trend is toward using
more sophisticated machines such as timber har-
vesters, tree processors, feller-bunchers, and tree
shears. For example, portable chippers are now
available that can convert tree-length logs or full
trees directly into chips for hauling to the mills in
bulk carriers. Many of these machines are still in
the developmental stage. As they become more ef-
ficient and versatile, their use is expected to in-
crease.

Mechanization has increased productivity per
man. A two- or three-man crew using chain saws
and tree-length or full-tree skidding can produce
up to 4,000 cords per year. Full mechanization
could increase this to 7,000 cords per year.? The

?Paper presented by Z. A. Zasada, University of Minnesota, at
the joint meeting of the Great Lakes Deer Group and the Ruffed
Grouse Workshop, Hill City, Minnesota, September 22, 1970.

substantial investment in equipment is a strong
incentive for year-round logging operations that
provide stable jobs.

Machines are designed to handle a variety of
jobs, so the woods operation may take several
forms. Trees may be processed into shortwood in
the woods, or they may be felled and limbed at the
stump and hauled to mills in full merchantable
lengths. In other operations, the trees are felled
and forwarded to a nearby landing where they are
limbed and either cut into pulpwood lengths or
converted into chips.

Although the heavy machines used to fell and
process trees cause varying degrees of site distur-
bance, little adverse effect on soils or watershed
values has been observed (Zasada 1972). The
greatest disturbance has resulted from full-tree
skidding and summer logging. Full-tree skidding
also has destroyed most of the brush. Aspen regen-
eration usually has been abundant except on main
skid trails and at landings.

A major advantage of mechanized harvesting is
that it can create conditions favorable for regener-
ating well-stocked stands of aspen. Slash can be
concentrated where desired; brush can be up-
rooted and largely destroyed; and unmerchantable
trees can be felled or broken off at low cost during
the logging jobs. If properly used, mechanized
harvesting systems thus can facilitate aspen man-
agement for sustained timber and wildlife produc-
tion without causing serious damage to watershed
or scenic values.

ESTABLISHING VIGOROUS REPRODUCTION

Clearcutting is the best way to regenerate aspen
stands because completeness of cutting largely de-
termines the success of establishment and sub-
sequent growth rate of new aspen forests, A com-
plete clearcut removes all cull and nonmerchant-
able trees, some of which also are potential sources
of Hypoxylon and rot infections.

An ideal way to achieve a complete clearcutting
would be by utilizing all of the trees on an area.
Improvements in efficiency of harvesting and
processing equipment may soon make this practi-
cal. In 1972, field trials in southern Michigan
showed that it was possible to cut all trees 2 inches
d.b.h. and larger and convert them directly into
chips that were usable by local industries. Al-
though converting the chipped mixture of wood,
bark, twigs, and leaves into fiber products usually
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requires modification of traditional techniques,
these problems can be solved. If this harvesting
system becomes economically feasible, it will en-
courage development of stands dominated by as-
pen.

As a rule, commercial cuttings in thrifty, well-
stocked aspen stands remove or destroy nearly all
the trees and a new aspen stand develops. Where
commercial harvest cuttings are made in overma-
ture stands or stands of mixed composition, how-
ever, many unmerchantable trees as well as small
hardwoods and brush are left. This residual stand
restricts the production and growth of aspen suck-
ers (Stoeckeler and Macon 1956) (fig. 14). The re-
sults will be either an uneven, partially stocked
stand of aspen and brush, a mixture of aspen and
conifers or hardwoods, or an understocked stand
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Figure 14.—This commercial clearcutting left so many
trees that aspen regeneration will be inadequate.

of thrifty aspen mixed with worthless culls. Al-
though mixtures of aspen and conifers can be de-
sirable, mixtures with other hardwoods may be
considerably less productive. For example, most
hardwoods associated with aspen in northern Min-
nesota consist of defective sugar maple, low-grade
American elm and green ash, and slow-growing bur
oak.

Eliminating Residual Trees and

Brush

The requirement that residual trees must be cut
or killed sometimes is included in timber sale con-
tracts for National Forest and other public lands.
Zasada and Tappeiner (1969) reported that
mechanized full-tree harvesting can remove nearly
all trees and brush. However, most commercial
logging operations leave enough trees or brush to
hinder successful establishment and growth of
aspen suckers. Various methods can be used to
control such unwanted vegetation.

Mechanical Equipment

Residual trees can be felled with chain saws.
Brush can be controlled with brush choppers, KG
blades, rock rakes, or other special machines ca-
pable of removing small- and medium-sized trees
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as well as brush. Costs are high but these heavy
machines sometimes are used to regenerate aspen
for wildlife habitat improvement.

Chemical Herbicides

Herbicides are useful tools in aspen manage-
ment. They affect aspen and other woody plants in
varying ways and degrees, depending on the chem-
ical ingredients and when and how the herbicide is
applied. Some herbicides kill aspen and other
hardwoods without appreciable damage to coni-
fers; others kill only the above-ground parts of
aspen and result in prolific sucker development. A
few herbicides are nonselective—they will damage
or kill all vegetation.

Costs of chemicals vary considerably; some are
relatively expensive. Where much unwanted vege-
tation must be controlled, however, this can be
accomplished at lower cost with herbicide applica-
tions than with mechanical methods.

Some herbicides are suspected sources of envi-
ronmental contamination. The potential hazards
associated with such herbicides are being evalu-
ated; some already have been approved for use
under specified conditions. The forest manager
should keep informed about current resirictions
on herbicide use,

In aspen management, a primary use of her-
bicides has been to control culls, small trees, and
brush that would prevent or restrict aspen sprout
development on cutover areas. The kind and
amount of the vegetation to be controlled usually
determines what treatment is needed.

Where the brush is scattered and offers little
competition, treatment of individual trees may
suffice. Research has shown that most trees can be
killed in any season with a solation of 2,4,5-T
applied to fresh cuts in the bark,° or with undi-
luted 2,4-D amine applied with metering injectors.
However, if individual aspen trees are treated dur-
ing the peak of the growing season (June-August),
the root systems may be killed, which would pre-
vent later sucker production (Arend 1953, Worley
et al. 1954).

Where the presence of many trees and heavy
brush will restrict sucker initiation and develop-
ment, aerial application of herbicides has been
cheaper than individual tree treatment. To avoid
killing the aspen root systems, too, Perala (1971)
recommended delaying aerial spraying until early

10A 16 to 20 pound acid equivalent of 2,4.5-T ester formula-
tion per 100 gallons of fuel or diesel oil has been effective.
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August; although the existing aspen suckers would
be killed, new ones would be produced the follow-
ing year.

The above-ground parts of aspen trees have been
killed by aerial application of 2V% to 3 pounds (acid
equivalent) of a low volatile 2,4-D ester in 4 gallons
of water emulsion per acre. In northern Min-
nesota, this treatment killed nearly all the 90-
year-old aspen culls and controlled a dense un-
derbrush of mountain maple and hazel so that ex-
cellent aspen suckering followed (fig. 15). Such
species as red maple are resistant to 2, 4-D; where
the residual stand contained many such trees, good
contro] has been achieved by aerial applications of
1V2 pounds each of 2,4-D and 2,4,5-T esters.

F-506116
Figure 15.—This dense stand of aspen developed where
the overstory and brush were killed with herbicides.
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Prescribed Burning

Where the operation can be handled without
hazard to adjacent lands, research indicates that
prescribed burning will set back the brush, kill
unwanted trees, and get rid of some of the slash.
Such burning is possible only when the aspen slash
is dry enough to burn, however, and this may not
be until the second spring or fall after logging. Any
existing aspen suckers killed will resprout. Burn-
ing does not give lasting control of the brush, al-
though enough stems may be killed to give the
aspen suckers a chance to develop. Prescribed
burning must be used with great caution and
only by those who are thoroughly familiar with the
behavior of fire. Actual costs may exceed those of
chemical treatment because burning is possible
only when the fire risk is high.

Increasing the Stocking of Sucker
Stands

Because of past logging practices, many young
stands are so poorly stocked with aspen or other
merchantable species that future yields will be
low. If growing aspen is his objective, the land-
owner may decide to let such stands grow until the
aspen can be harvested and then make a clearcut-
ting. An alternate solution is to eliminate the pres-
ent stand by using herbicides or fire as previously
described. This will encourage aspen sucker pro-
duction and increase ultimate aspen yields.

Limited trials indicate that the number of aspen
suckers in understocked stands alse can be in-
creased by disking. Where a Wisconsin area was
disked in the fall, for example, 2 years later there
were 5,500 to 7,800 suckers per acre compared with
1,200 stems on an undisked area. In the Upper
Peninsula, Zillgitt (1951) found that disking in-
creased stocking from 2,700 stems to 11,400 stems
per acre within 1 year; on a somewhat poorer site,
stocking was increased from 1,600 to 6,100 stems
per acre by disking. These apparent benefits of
disking are somewhat deceiving, however, because
subsequent growth of the suckers was poor, and
disking costs considerably more than other meth-
ods of site preparation to stimulate sucker produe-
tion.

Logging During the Bark-Peeling
Season

As recently as 1966, about half of the aspen
pulpwood cut in the Lake States was sold after the



bark had been peeled by hand. The bark-peeling
season lasts from early May to early July. Where
stands are cut after the end of May, however, the
number of vigorous suckers produced may be in-
adequate to ensure regeneration of a new aspen
stand. It is not always possible to schedule logging
during May when the bark is easily peeled, so
chemical debarking has been tried as a substitute
for hand peeling. Applications of such chemicals

as sodium arsenite and ammate, or the hormone
herbicides 2,4-D and 2,4,5-T have been effective,
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but chemical debarking has never been widely
used in the Lake States.

The problem of planning harvesting operations
to coincide with the period of easy peeling is be-
coming less critical. Many pulpmills find it more
efficient to practice year-round logging to reduce
the area needed for cordwood storage and to pre-
vent the loss in pulp brightness resulting from long
storage of peeled wood (Auchter 1972). Other fac-
tors causing this change include the shortage of
skilled loggers and the increasing use of
mechanized harvesting and peeling.

MANAGEMENT ALTERNATIVES

In many respects, aspen is an ideal multipurpose
tree. It can be managed at low cost to produce
salable timber products while providing highly de-
sirable wildlife habitat. Dependable regeneration
from root suckers, intolerance causing early natu-
ral thinning and pruning, and fairly rapid volume
growth over a short rotation make it possible to
grow crops of aspen without treatments such as
thinnings. In most instances the only direct in-
vestment involved will be provision for establish-
ment and release of the aspen sprouts—treatment
of residual trees and brush when the stands are
harvested.

A higher level of management will increase
timber crop values. For example, thinnings can
increase the average size of trees at maturity, pro-
duce more veneer and sawtimber volume, and
shorten the time needed to grow merchantable
trees. Such thinnings may alse increase total cubic
volume yields over a rotation, but they also in-
crease management costs,

Where continuous production of aspen is the
management objective, some of these costs may be
offset by other benefits of treatment. Increased
yields per acre reduce costs per unit volume of
harvesting and timber sale administration. In suec-
ceeding rotations, it will be easier to maintain
aspen as the predominant species. Thus, the degree
to which investments are expected to reduce the
long-term costs of aspen management also should
be considered by the forest manager.

Regardless of how aspen stands are managed, site
quality limits potential growth rates and volume
yields. Liitle can be done to increase the low aspen
yields on poor sites. Medium-quality sites will pro-
duce trees of pulpwood size; practical treatment
usually is limited to eliminating unmerchantable
trees when stands are harvested to ensure vigorous

aspen regeneration. Highest yields of both
pulpwood and saw logs can be expected on the
better sites where a much wider range of cultural
treatments can be considered. Wide variations in
site quality may occur within a limited area be-
cause of differences in aspect, topographic posi-
tion, and soil characteristics. Extensive areas of
uniformly good sites can be treated more effi-
ciently than scattered small areas.

The distribution of the age or size classes must be
considered by the aspen landowner in manage-
ment planning. If the aspen land is fairly evenly
divided into mature timber, pulpwood, poles,
seedlings, and saplings stands, an orderly program
of management could be readily installed. Where
there are definite deficiencies in certain size class-
es, however, the best of management cannot pre-
vent periods of lean returns. Such poor distribu-
tion can be corrected to some extent by adjusting
the rotation length in the older age classes—
shortening it in some stands or lengthening it in
others. Of course, mature and overmature stands
usually must be harvested as soon as possible to
prevent further losses from decay.

Treatments to Increase Growth Rate

The abundant suckers produced after aspen
stands are harvested ensure perpetuation of the
type, but most of these suckers die long before they
reach merchantable size. While they survive, how-
ever, these trees and those of unmerchantable
species occupy growing space, use moisture and
nutrients, and undoubtedly reduce the growth rate
of the trees that live to form the merchantable
crop.

If enough of these “excess” trees could be re-
moved early in the rotation to provide adequate
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