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Effect of root competition and shading on growth of suppressed western hemlock
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Abstract

Factors suppressing the growth of Tsuga heterophylla, western hemlock, (40-200 c¢m tall) were separated
into aboveground and belowground components. Canopy manipulation by creating gaps produced approxi-
mately a 30-34% increase in the overall amount of light available. Growth of the previously suppressed T
heterophylla was increased by minimizing root competition by trenching around individuals and to a much
lesser degree by altering the canopy. The combination of the two manipulations did now show a strong syner-

gistic effect.

Introduction

The low elevation, old-growth forests in the
western Cascades of central Oregon are currently
dominated by Douglas-fir [Pseudotsuga menziesii
(Mirb.) Franco, maximum age 250-500 yr] plus a
multilayered canopy composed primarily of west-
ern hemlock [T5uga heterophylla (Raf) Sarg.], a
species dominating climax stands over much of its
range (Fowells, 1965). Typically in old-growth
stands, 10-30% of the forest floor is covered by
dead wood, both snags (upright dead trees) and
prostrate logs (Grier & Logan, 1977). At this late
stage in succession, no Douglas-fir seedlings sur-
vive (Munger, 1940), and the survival of western
hemlock seedlings is closely linked to the rooting
substratum (Christy & Mack, 1984). Juveniles of
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western hemlock in these late successional old-
growth forests become part of a bank of persistent
seedlings (sensu Grime, 1979). Such plants may sur-
vive for many years in a suppressed condition until
favorable environmental conditions promote the
resumption of growth.

The objectives of this study were to assess the
ability of suppressed Tsuga heterophylia to respond
when limitations on aboveground and belowground
resources were altered experimentally in an old-
growth forest stand. Resource availability was
changed in two ways: by increasing the amount of
light incident on juvenile western hemlock by creat-
ing gaps in the canopy and/or by decreasing the
amount of root competition by trenching around
individuals.

Methods
Site description
The experiments were conducted in an old-

growth forest stand (sensu Franklin & Hemstrom,
1981) on the H. J. Andrews Experimental Forest







