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Soil Nematodes in Successional Stages of Douglas-fir Forests

Introduction

Clearcutting forests is perceived to result in loss
of biodiversity (Boyle 1992). Information on the
iinpact of clearcutting on soil invertebratcs is es-
sentially lacking. Nematodes are the most abun-
dant invefiebrate frctazoans in soils and thcir
trophic interactions wilh other groups of soil or-
-eanisnrs have important inf'luences ol soil pro-
cesses and plant health. They oflel practical ad-
vaotages as indicators ofchanges in soil ecolo-qical
coldit ioDs (Bongers and Yeates l988). Wc com-
pr red  thc . rbunJrnec  JnL l  lu \onomi (  compo. i l i l n
ofsoil nernatodes in lour successional (seral) stagcs
,  r l 'er  r r1.1.1 l  [611g1x5 l i r  r  l  :n ot ' t  t . : t t  mt n -  i ,  t  t  i  t  i : | r .
/rer:le.rll) tbrests on southem Vancouvef Island.
Brit ish Columbia. Thc objective was to detemine
if nematode biodiversity rvas being maintained
ol lestored during conversion of old-growth firr-
ests to second-grouth stands.

Methods

The lbur seral stagcs (R - regeneration, I - imma-
ture, M mature. and O - old growth stands). were
replicatcd at three study sites, i.c. Victoria Water
shed South (VWS; :18'34"N. 123'39"W), Victoria
Walcrshed North (VWN: 48'38"N, 123',13"W),
and the Koksilah watershed (KOK; .1ll '39"N,
123'46'W). ln 1990, seral ages at the rhree sites
\\"ele,Iespectivcly: regeneratioD:1. 6. and 5 years;
imn.rature 32.:12. and.l3 years: mature 99.93.
and 77 yetrs: and old growth 2:15, 316, and 288
years. Detailed inlbnnation on the sites. seral
stagcs, md plots is given in Trofynrow et al. (l997).
In summer (July) and in winter (Decenber) ol
1993. thrcc soil samples were taken fiorn each of
three Dematodc sampling plots per seral stage by
means of a mctal corer (5-cm intemal diameter).
In order to minimize variabil iLy in microhabitat.
all samples were taken fiom under salal (Gcllr,4-
eria shallon). r 'hich was common to all plots.

Each core was divided into its organic (OH.) and
lnorganic horizon (IH), and the three OH and IH
so i l  s . rmp ler  ue le  bu lke t l  .epururc l l .  g i \  ing  J  t r .
tal of 14.+ samples for nematode extaction. Nema-
todcs were extracted from weighed subsamples
ol the bulked samples using a Baennann funnel
method based on Sohlcnius ( 1977). countcd. and
then processed (Seinhorst 1959, Hooper 1986.)
for identitication. The variables measured were:
nematode abundancc, expressed as thc number
per g of dry weight of the subsample: q. soil
moisture ofthe subsample on a dry weight basis;
and soii bulk density. calculated as the ratio of
dry weight ofa bulksd sample ro the frcsh (field)
volume of that sample. The latter was computed
l'rom the known dimensions ofthe cylindrical core.
Analyses of variance with randomized blocks wcre
conputed using seral stage. season, and soil ho-
rizon as factors ard site as the blocking factor.
The data werc then subjected to Student-Neu,man
Keuls' (SNK) test (Snedecor and Cochran 19130)
fbr differences among the four stand a-qes fbreach
combination of site. season. and soil horizon. Abun-
dance ofnematodes perm: to a standard soil depth
of 10 cm was computed lbr each seral stage tiom
the known diameter of the corer and depths of
soil cores obtained. The nematodes were identi-
fied to genera/species, and assigned to fccding
categor'les according toYeates et al. ( 1993). Two
indiccs of diversity were calculated: the Shan-
non Wiencr Index of genedc diversity (Pielou
1975) and the Maturity Index of Bongers ( 1990)
as nrodil ied by Yeates (1994).

Results and Oiscussion

ln both summer and wintcr. nematode abundance
(mean numbcrs per g ofdry weight ofsoil: means
are of 3 plots/seral stage) vaded with stand age.
with regeneration having the lowest and old-growth
the highest abundance (Figurc 1). Intermediarc
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Figure L N1ern cmxtode numbcr\ pef gfr dry $cightof\oil ibr cach ofthe:18 crlcgories repre \encd b,v fi fee sites.lbur \cral
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Victorir \rxtershcd South (vws) and Norlh (vwN*) and Koksilrh (KOK)

Fore.t S,-ril Netrat, ',ler



nunlbers \\;ere found in immature and matute
stands. but werc generally ltighcr in the lbflner
than iD the latter. Abundancc per mr to a standard
l0 cm soii depth, averagcd over site and scason,
showcd r similar trend firr seral stage: 2.33 x 106
( regeneration), r1.84 x l0r' ( immature). '1.l5 x 106
(mature). and 7.,19 x J06 (old growth.l. The over-
all indication, therefbre. is that population levels
ol nematodes wil l bc restorcd as thc youngerfor
ests attain old-growth chalacteristics. Consistently
more nematodes were found in \i'inter |han in
summct pafticularly in OH. andconsiderably rnore
nematodes in OH than in IH. Site. seral stage,
and soil horizon all significantly affeclccl nema-
tocle numbers when both perccnt soil moisturc
rnd . , ' i  I  hu lk  den. i t )  \ ^  c re  i l i l uL l (d  a :  i ,  ̂  r r i r r r \ .
although only perccnt moisture was signiticant.
With percent noisture included. season was not
r i !n i f i c ln t :  r rhen percer r t  In , , i \ lu re  \ \ ' r \  no l  in -
cludcd, season wls signiticant. Thcrefore. the
higher soil moisture level in rvinter (corrmonly
55-65c/a tbl OH and 25-30% for lH samples) than
in summer (commonly 35-50./c fbr OH and 15-
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A total of 7.6,11 nematodes were identified from
the 14,1 samples. Among thesc, 40 nematodc gen-
era./species were tbund. of which 23 (or 57.57c)
werc common to all seral stages, and. of the rc-
rnaining l7 gcnera./species. I I . 9. 13. and l6 were
add i t r , 'nu l l1  lo t tnd  rn  repener r t iL ' r r .  imml l r r rc .
mature and old-growth plots. respectivel)r. The
Shannon Wiener Index valucs tbr seral shges
using relativc generic abundances werc $,ithin
a narow range of 3.13-3.30. Bonger's Maturity
Index values fol seral stages were also very silt i-
la r  ( range 3 .10-3 .15) .  Whcn the  genera  were
grouped by feeding habit. their numbers across
seral stage were also very sintilar All thesc re-
\ u l l .  i r d i c a t (  t h x l  ( h e  n e n l . r l  d e  c o t n m u n i t )
changed litt le across seral stages.
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