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higher levels of lesser vegetation biomass after harvest in the
older stands in this study.

For most of the treatment combinations, both aspen height
and aspen diameter were larger for total biomass removal
than for conventional logging treatments. From this data, total
biomass removal was not detrimental to either aspen diame-
ter or height growth. In fact, the total removal of biomass may
have resulted in greater warming of the soil after disturbance
relative to conventional logging, which would have left a
good deal of slash on site. Higher soil temperatures would likely
have led to more vigorous regrowth following harvest. That may
have led to more productive growth following sucker estab-
lishment, including both height as well as diameter growth. Further,
the density data also point to this effect, although the effects
were not statistically significant. The total biomass removal treat-
ments showed higher aspen densities relative to the conven-
tional logging treatments.

In the regression analyses to generate biomass prediction equa-
tions, both forward and stepwise selection procedures yield-
ed exactly the same models. Although that is not always the
case in the general sense, it does yield some degree of confi-
dence in the analysis when it does occur. In the context of this
study, we can be confident of the results of these analyses, not
only because of the degree of consistency between the two tech-
niques, but also because of relatively high R2 values of all mod-
els (Table 4). Although a variable is found to be important in
predicting or explaining variation in another parameter, that rela-
tionship is not necessarily causal. However, there may be
good biological reasons for many relationships which are
defined by regression analysis.

The point of major interest from these regression analyses
is that the first variable entered into every single model was diam-
eter squared. In each case, it accounted for the vast majority
of the explained variation in the dependent model. This is not
surprising when considering the role of diameter in calculat-
ing tree volume.

It is apparent that diameter squared plays a key role in pre-
dicting tree biomass. It is also interesting to not that it is the most
important variable for the prediction of all biomass components,
whether it is stem, foliage, branch or total aspen biomass.

Conclusions

Using the principles of biogeoclimatic site classification, it
was not possible to adequately resolve site differences among
treatment blocks and subplots in this study. For this reason the
geographic separation of the old-parent stands in Calling Lake
and the young-, and medium-aged parent stands near Slave Lake
did not seem to matter. Since these variables did not vary, the
observed variance could be attributed to the treatments.

Parent stand age was significant for certain biomass com-
ponents such as branch, total stem biomass, and total aspen bio-
mass. Harvesting method does not seem to affect aspen bio-
mass but may affect grass and other lesser vegetation. The harvest
method effect was not statistically significant (P > 0.05) as was
the case when the stands were two years old (Grewal 1988).
Alban and Perala (1990) studied the effects of harvesting on
three mature aspen stands in Minnesota and Michigan and found
that whole tree and conventional harvesting methods did not
influence the weight of forest floor carbon or organic carbon
(to a depth of 50 cm) for up to 8 years. Furthermore litterfall
and vegetative biomass recovered to near pre-harvest levels within
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5 years in both harvesting treatments in all study sites (Alban
and Perala 1990).

Although there were not many measured parameters for which
there were clear stand age and harvest method effects, the observed
effects seemed logical. Younger parent stands may be inher-
ently more capable of responding to disturbance in terms of aspen
sucker establishment and growth than older parent stands.
Total removal of biomass was not detrimental to aspen regen-
eration for up to six years following harvest, and it may have
been preferential to conventional logging in terms of both num-
ber of regenerated aspen stems as well as their size and volume.

As expected in a natural system, variation is large and
treatment effects difficult to bear out. Further research into the
relationship between parent stand age and harvest method on
biomass productivity should be done before possible management
policies can be developed.

Juvenile biomass component equations were developed
that relate biomass to height and diameter. Diameter squared
was the most useful parameter for the prediction of aspen bio-
mass component production. Payandeh (1981) found that bio-
mass is primarily a function of diameter at breast height and
appeared to be insensitive to tree height across broad regions.
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