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Estimating and managing understory light
using aspen density and diameter in
central and north-eastern B.C.

PHIL COMEAU

Past studies report strong relationships between
understory light levels and the basal area of aspen in
boreal forests (Comeau 2001, Lieffers et al. 2002).
Based on these relationships, density and diameter
can be used to estimate light levels in the understory
of aspen stands and in developing stocking tables to
guide prescriptions for spacing of aspen to enhance
growth of understory spruce. This note summarizes
results from a study undertaken to determine whether
similar relationships reported by Comeau (2001) from
a study conducted near Fort St. John, are applicable
to aspen dominated stands west of Prince George. A
table to assist with development of tending
prescriptions is presented.

Data were collected in the summer of 2000 from two
aspen dominated stands (23 and 26 years old) in the
Fort St. James vicinity. At both locations, eight 3.99
m or 5.64 m radius sample plots were used
characterize aspen density, diameter and basal area.
At each plot center, light was measured 1.5 m above
the ground using a LiCor LAI-2000 Plant Canopy
Analyzer (LiCor Inc., Lincoln Nebraska). Results are
compared to those obtained from six aspen stands
near Fort St. John in north-eastern B.C.
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Figure 1. This graph shows the relationship between understory light
(difn) and basal area (BA). The line is described by the equation:
Ln(difir)=0.8583 - 0.7869 x In(BA) (n=86; R*=0.5252; RMSE=0.3608).
Yellow triangles indicate post-treatment values for two spaced plots.

Analysis indicated that data from Fort St. James
could be pooled with data from Fort St. John into a
single relationship. In addition, two spaced stands fit
on the same curve as un-spaced stands. The primary
reason for lower light levels, compared to those in the
boreal, is the higher basal area found in the Fort St.
James stands.

Table 1 provides a means for estimating
transmittance levels based on stand diameter
(quadratic mean diameter) and stand density and can
be used as a basis for developing prescriptions for
spacing of young aspen stands to enhance white
spruce growth. Similar tables have been prepared by
Pinno and Lieffers (unpubl) for Alberta. These
relationships are intended to be used in association
with small scale (3.99 m radius or 5.64 m radius)
assessment plots.

Funding and support for the field study was provided by
the B.C. Ministry of Forests, Forest Practices Branch. I am
grateful to Lorne Bedford, Marvin Grismer and Bonita
Grismer for assistance with this project.
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