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Decomposition and nutrient dynamics of oak Quercus spp. logs

after five years of decomposition
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Decomposition of oak Quercus spp. logs (25-35 cm diameter, 3 m long) was
compared among log substrates in Oregon, Minnesota, Kansas and North Carolina
during the first five years on the ground. Decomposition of whole logs (weighted by
substrate) averaged 0.069 yr—' (£0.16 SD), but followed a 2-exponential model
(k=0.12 yr—! year 1 and k = 0.06 yr—! years 2-5), reflecting qualitative differences
among log substrates (outer and inner bark, sapwood and heartwood). Rapid loss
from bark substrates contributed to the initial rapid decay rate. Sapwood decay rate
averaged 0.15 yr~' and dominated the second log decay rate. Heartwood lost only 6%
mass during the first five years, for an overall decay rate of 0.012 yr=! that likely will
represent a longer-term third exponential decay rate.

Carbon loss amounted to ca 5 kg yr~' per 170 kg log. Nutrient concentrations gen-
erally dechned during the first five years, but nitrogen, sulfur, and sodium accumulated
in sapwood and heartwood during this period. Sulfur content increased in all sub-
strates and doubled in whole logs during this 5-yr period. Complex patterns of nutrient
content suggest patterns of microbial colonization and nutrient utilization. Polynomial
models were developed to describe rates of carbon and nutrient flux in log substrates.
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Coarse woody debris (CWD) is a conspicuous feature
of forest ecosystems. This material decomposes slowly
(Harmon et al. 1986) and influences a variety of ecosys-
tem processes over long time periods. This material
provides important habitat for a diversity of forest
species and is a source of considerable amounts of
carbon and other elements released into the soil or
atmosphere as woody substrates decompose.
Ecologists and forest managers have recognized
the potential long-term contributions of decomposing
logs to carbon dynamics, nutrient cycling, soil develop-
ment, ecosystem productivity, and biotic diversity
(Swift 1977, Boddy 1983, Harmon et al. 1986). The
importance of logs as long-term carbon pools has
gained added significance with the prospects of global
climate change (Harmon et al. 1990). Hence, manage-
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ment of CWD and factors influencing its turnover in
forest ecosystems has become an important component
of forest management (Harmon et al. 1986, Schowalter
et al. 1992).

Schowalter (1992) previously reported patterns of
decomposition among substrates (inner and outer bark,
sapwood and heartwood) of decomposing oak logs
Quercus spp. across a North American gradient during
the first two years on the ground. This study was
replicated at four sites having oaks as major compo-
nents in order to represent variation in decomposition
due to site factors. The objective of this paper is to
compare decomposition rates and nutrient content
among substrates in this cohort of decomposing oak
logs after five years of decomposition in order to com-
pare initial and longer term decomposition processes.

(V3]






