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Gomparison of Communities of Ectomycorrhizal Fungi in Old-growth
and Mature Stands of Douglas-fir on Southern Vancouver lsland

lntroduction

Fungi that form cctonycorrhizas are essential
interfaces between soil and trees, and arc thus onc
of the most ecologically important groups of or-
ganisns in forests. Most ofthe nutrients obtaincd
by the roots of ectomycorhizal hosts are removed
liorn the soil by ectomyconhizal fungi and tlans
ferred to host cells within ectomycomhizas. In the
upper 10-20 cn of soil of nativc forests, where
nutrient availability is highesl. more than 907. of
the l'eeder roots of ectonlycorrhizal host plants
are usually colonized by ectomyconhizal fungi
(e.g. Meyer 1973, Glenn et al. 1991. Goodman
and Trotymou' I 998). Genera in the Pinaceae are
ectomycorrhizal (Molina et al. 1992). whereas
those in the Cupressaceae fom arbuscular nyc-
onhizas (Harley and Smith 1983). Ectomycorhizal
fungi are also ofvalue for their sporocar?s, which
are recreational, aesthetic, and commercial re-
sources (Pilz and Molina l996). Hence there is a
need to assess the importance of old-gro\\'th stands
ol Dougfas-tir (P.ieudotxrya nten:.iesii) fer con-
servation of ectomycorrhizal ftLngi. The objec-
tive of this study was to deteflrine whether old
growth and 90 year old stands ofDouglas fu differ
signiticantly in abundance. diversity. and com
position of types of ectomycorrhizas

Methods and Materials

The two sites sampled. Koksilah and Goldstream.
are both on southeastern Vancouver Island in the
Very Dry Maritime subzone of the Coastal West-
crn Hcnlock biogcoclimatic zone (CWHxm)
(Green and KIinIa 1994). *ithin.10 km ofVictoria,
Brit ish Columbia (BC). At each site an old-growth
and a mature stand of Douglas-fir wele selected
that were well-matched in species corrposition.
soil. slope, aspect,;urd topographl: The old-growth
stands were 2EE and 4,11 years old and the ma-
ture stands were 87 and 89 years old at Koksilah
and Goldstream respectively. All four stands had

regenerated following stand-destroying lire. In each
stand, samples of soil were taken with a 5 cm
diameter corcr to a depth of l5 cm tiom the sur
face ofthe forest floor. Roots were cxtracted from
one halfofeach core, and the other was analyzcd
for nutrients. The fbrest flooru,as processed sepa
rately ftom mineral soil. Soil was gently washed
in a 0.5-mm sieve to extract ectomycorhizas.
Ectonyconhizal types were distinguished using
morpholo-qy, anatuny. reaction to chemical re
agents, and autofluorescence. as described in
Goodrun et al. (1996.). Randomized sampling was
stntificd according to fir'ebroad soil habitat classes:
decayed logs. decayed stumps, the forcst floor
(littcr. fragmented litter, and humus. orLFH) over
bedrock or gravel, LFH and mineral soil at thc
base of codominant trees. and LFH and mineral
soil elsewhere. At Koksilah, a lotal of72 soil cores
were taken in May of 1992 and 1993, and No-
vcmbcr of 1992. and analyzed ibr numbers and
types of ectomycorrhizas. A total of tbrty-eight
cores were taken at Goldstream. 24 in November
of 1993 and 2,1 in May of 1994.

Besults

Sixty-ninc morphological types of ectomyconhizas
were distinguished and described (Goodman 1995).
Nineteen types each accounted for more than l%
ofthe 17,500 ectomycorhizal root tips examined.
Old-growth and mature stands showed almost no
diflerence in richness (Figure l). equitability. or
diversity of types. Cerrtt:o<:cum geophilunt was
the most common type. followed by ecto-
mycorrhizas formed by a Piloderza-likc fungus
(type 2), a Rhizopogtlr in the section r,illorrli
(CDE7) (Goodman et al. 1996). Lacta us
rubrilacteus, afLd Pilodenna fallax (CDEI)
(Goodman et al. J996) (Figure 2). There was no
evidence that anv typcs were specific to either
malurc or old-growth stands. The results of this
study havebecn rcported in more detail (Goodman
and Trofymow 1998. in prcss).
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Discussion

It appears rhat many ectomvcorrhizal fungi clir
not survive clearcutting and therefore nrust de-
pend on dispersal fiom oldel slands in order tit
colonize younger stands (Pe[y et al. 1987). Prox
imity of old-growth to maturing stands may be
especially important lbr hypogeously fiuit ing
spccies. u'hich are dispersed mainly by small
manrmals. lt is perhaps not surprising that thc
ectomycorrhiTal communities of the old-growth
and mature stands of this study rvcre so similar,
coDsidering their proximity and the similarity of
their vegetation and soil. Ditltrences in the
ectonycor:rhizas of mature and o1d-growth for-
ests iuc more likely Lo occur tvhere liequent or
severe disturbance. lack of old-grorvth legacies.
or lack of old-growth stands from which t'ungi
can disperse has delayed or redirected
ectomlcorrhizal succession. We studied only two
old-growth/mature stand pai$. lerving future stud-
ics to provide tnorc replicatiou. Also, it may be
necessary to study the ectontvcorrhizas ofyounger
stands to detennine if diversity of cctomyconhizas
can be maintained in commercial lbrests. Future
cornparisons ofold-grou'th and trraturc plots might
best include intensive sampling of large sLumps
and logs, which are absent fronr many nature
stands. Much remains to be learned of the diver
sity and habit of ectomycorrhizal iungi. In the
long tern (e.g. >4 rtltations). soil conditions nay
gradually change in forests kept at ages < 100 years
by repeated haflesting. perhaps leading to reduced
ectomycorrhizal divetsity. The inrpact of losscs
of natural stands >250 yeals (old growth) on
ectom\corrhizal diversily is an impofiant concern
that remains to be addressed.
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