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SUMMARY

Variation in the unit leaf rate in trees, i.e. the weight of wood increment per
unit of leaf area, arises from disproportionate changes in their rates of net photo-
synthesis and in the allocation of carbohydrates. Changes in unit leaf rate in
response to variations in canopy density were investigated in a thinning experi-
ment established in a 36 year-old Douglas fir forest. Tree growth was estimated
from increment cores and leaf area by linear correlation with sapwood basal area.
Net assimilation and mean growth of individual trees expressed as basal area and
volume decreased in direct proportion to increase in canopy density from 3.6 to
12.0 m®*m ™2 of projected leaf area. These relationships were linear with multiple
correlation coefficients (r?) = 0.97.

Net stand increment, in contrast to unit leaf rate, culminated as projected leaf
area approached 6 m?m~? and decreased at the higher canopy densities due to
mortality. The approach developed in this paper could be applicable in predicting
growth in response to various silvicultural treatments.

INTRODUCTION

It is well known that trees released by thinning tend to grow faster and that
total wood production often equals or may exceed that observed in unthinned
siands. Open-grown trees intercept more sunlight, produce more carbohydrates
and allocate proportionally more assimilates to stemwood than trees in shaded
canopies. (Mooney 1972; Rangnekar and Forward 1973). As a measure of the
efficiency of production of tree crown several authors have estimated increment
in terms of stemwood production per unit of leaf weight (e.g. Van Laar 1973,
Tadaki 1966, Larson and Isebrands 1972, Halle, Oldeman and Tomlinson 1978).
This approach is similar to the traditional techniques developed in agricultural
research (Gregory 1918, Briggs, Kidd and West 1920) but although readily applied
to tree seedlings (see Hunt 1978, Sestik ef al 1971) the application of growth
analysis techniques in forestry has been delayed by the difficulty of accurately
estimating changes in the leaf canopy of large trees. The recognition that the basal
area of conducting tissue in a given tree species has a linear relationship with foliage
weight or leaf area has partly removed this difficulty (Dixon 1971, Grier and
Waring 1974, Waring et al 1978, Whitehead 1978, Rogers and Hinckley 1979).

Stemwood increment is usually estimated from changes in basal area, using local
volume tables, so it appears logical to estimate net assimilation rate (kgm2y™)
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