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Introduction

Clearcutting forests is perceived to result in loss
of biodiversity (Boyle 1992). Information on the
impact of clearcutting on soil invertebrates is es-
sentially lacking. Nematodes are the most abun-
dant invertebrate metazoans in soils and their
trophic interactions with other groups of soil or-
ganisms have important influences on soil pro-
cesses and plant health. They offer practical ad-
vantages as indicators of changes in soil ecological
conditions (Bongers and Yeates 1988). We com-
pared the abundance and taxonomic composition
of soil nematodes in four successional (seral) stages
of coastal Douglas-fir (Pseudotsuga menziesii var.
menziesii) forests on southern Vancouver Island,
British Columbia. The objective was to determine
if nematode biodiversity was being maintained
or restored during conversion of old-growth for-
ests to second-growth stands.

Methods

The four seral stages (R - regeneration, I - imma-
ture, M - mature, and O - old-growth stands), were
replicated at three study sites, i.e. Victoria Water-
shed South (VWS; 48°34"N, 123°39"W), Victoria
Watershed North (VWN; 48°38"N, 123°43"W),
and the Koksilah watershed (KOK; 48°39"N,
123°46"W). In 1990, seral ages at the three sites
were, respectively: regeneration 4, 6, and 5 years;
immature 32, 42, and 43 years; mature 99, 93,
and 77 years; and old-growth 245, 316, and 288
years. Detailed information on the sites, seral
stages, and plots is given in Trofymow et al. (1997).
In summer (July) and in winter (December) of
1993, three soil samples were taken from each of
three nematode sampling plots per seral stage by
means of a metal corer (5-cm internal diameter).
In order to minimize variability in microhabitat,
all samples were taken from under salal (Gaulth-
eria shallon), which was common to all plots.

Each core was divided into its organic (OH) and
inorganic horizon (IH), and the three OH and IH
soil samples were bulked separately, giving a to-
tal of 144 samples for nematode extraction. Nema-
todes were extracted from weighed subsamples
of the bulked samples using a Baermann funnel
method based on Sohlenius (1977), counted, and
then processed (Seinhorst 1959, Hooper 1986)
for identification. The variables measured were:
nematode abundance, expressed as the number
per g of dry weight of the subsample; % soil
moisture of the subsample on a dry weight basis;
and soil bulk density, calculated as the ratio of
dry weight of a bulked sample to the fresh (field)
volume of that sample. The latter was computed
from the known dimensions of the cylindrical core.
Analyses of variance with randomized blocks were
computed using seral stage, season, and soil ho-
rizon as factors and site as the blocking factor.
The data were then subjected to Student-Newman-
Keuls’ (SNK) test (Snedecor and Cochran 1980)
for differences among the four stand ages for each
combination of site, season, and soil horizon. Abun-
dance of nematodes per m2 to a standard soil depth
of 10 cm was computed for each seral stage from
the known diameter of the corer and depths of
soil cores obtained. The nematodes were identi-
fied to genera/species, and assigned to feeding
categories according to Yeates et al. (1993). Two
indices of diversity were calculated: the Shan-
non-Wiener Index of generic diversity (Pielou
1975) and the Maturity Index of Bongers (1990)
as modified by Yeates (1994).

Results and Discussion

In both summer and winter, nematode abundance
(mean numbers per g of dry weight of soil; means
are of 3 plots/seral stage) varied with stand age,
with regeneration having the lowest and old-growth
the highest abundance (Figure 1). Intermediate
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Figure 1. Mean nematode numbers per gram dry weight of soil for each of the 48 categories represented by three sites, four seral
stages, two seasons, and two soil horizons. Letters within any group of the four seral stages represent results from SNK
tests, and bars with the same letter within any such group are not significantly different (P<0.05). The three sites are:
Victoria Watershed South (VWS) and North (VWN), and Koksilah (KOK).
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numbers were found in immature and mature
stands, but were generally higher in the former
than in the latter. Abundance per m2 to a standard
10-cm soil depth, averaged over site and season,
showed a similar trend for seral stage: 2.33 x 106

(regeneration), 4.84 x 106 (immature), 4.15 x 106

(mature), and 7.49 x 106 (old-growth). The over-
all indication, therefore, is that population levels
of nematodes will be restored as the younger for-
ests attain old-growth characteristics. Consistently
more nematodes were found in winter than in
summer, particularly in OH, and considerably more
nematodes in OH than in IH. Site, seral stage,
and soil horizon all significantly affected nema-
tode numbers when both percent soil moisture
and soil bulk density were included as covariates,
although only percent moisture was significant.
With percent moisture included, season was not
significant; when percent moisture was not in-
cluded, season was significant. Therefore, the
higher soil moisture level in winter (commonly
55-65% for OH and 25-30% for IH samples) than
in summer (commonly 35-50% for OH and 15-

20% for IH) appears to be an important factor for
the higher nematode abundance in winter.

A total of 7,641 nematodes were identified from
the 144 samples. Among these, 40 nematode gen-
era/species were found, of which 23 (or 57.5%)
were common to all seral stages, and, of the re-
maining 17 genera/species, 11, 9, 13, and 16 were
additionally found in regeneration, immature,
mature and old-growth plots, respectively. The
Shannon-Wiener Index values for seral stages—
using relative generic abundances—were within
a narrow range of 3.13-3.30. Bonger’s Maturity
Index values for seral stages were also very simi-
lar (range 3.10-3.15). When the genera were
grouped by feeding habit, their numbers across
seral stage were also very similar. All these re-
sults indicate that the nematode community
changed little across seral stages.
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