THE MACAULAY

INSTITUTE

MOLECULAR DIVERSITY OF MYCORRHIZAL AND OTHER SOIL FUNGI

ACROSS

A MOORLAND - SCOTS PINE ( Pinus sylvestris L.) GRADIENT

1,2 H 1 2
lan C. Anderson~<, Colin D. Campbell” & James I. Prosser
*The Macaulay Institute, Craigiebuckler, Aberdeen, AB15 8QH, United Kingdom. ? Department of Molecular and Cell Biology, University of Aberdeen, Institute of Medical Sciences, Foresterhill, Aberdeen, AB25 2ZD, United Kingdom.

-

INTRODUCTION

Within the UK, native pine woodlands
(NPW) are an extremely rare, indigenous
ecosystem.

100% of the remaining NPW are in
Scotland and current policy is to encourage
expansion.

In most cases, NPW expansion encroaches onto
moorland ecosystems which are dominated by
ericaceous vegetation.

Changes in fungal diversity due to tree colonisation may have a direct impact on
the functioning of key ecosystem processes.

Fig. 1. Native Scots pine woodland, Scotland, UK.
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4 RES

ULTS/DISCUSSION

ITS-DGGE profiles indicate a clear shift
in the fungal community structure from
the moorland end of the transects to the
pine forest end (Fig. 4).

Similar trends have been shown for other
physical, chemical and microbiological
parameters (Chapman et al., 2001; 2003).

Colonising seedlings in the transition

\

Moorland Transitionzone Forest

zone had little effect on ITS-DGGE

However, little is known about the effects of NPW expansion on fungal diversity, i
profiles.

and in particular, the interaction between saprophytic and mycorrhizal fungi.
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To analyse fungal ITS regions amplified from total soil DNA by DGGE and sequencing
to characterise the structure of the mycorrhizal and non-mycorrhizal fungal community
across a gradient in which colonisation of moorland by pine had begun. )
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The differences between the ends of the
transects, however, suggest expansion
and maturation of the NPW is likely to
have an effect on the fungal community
structure in the future.
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Fig. 4. Fungal ITS-DGGE profiles for transect A.
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Length (bp) Closest species match
238 cf. Hymenoscyphus sp. [AY112936]

246 Guignardia philoprina [AB041243]

178 Trichosporon porosum [AF414694]

229 cf. Hymenoscyphus sp. [AY112936]

223 cf. Hymenoscyphus sp. [AY112936]

233 cf. Hymenoscyphus sp. [AY112936]

238 Neofabraea malicorticis [AF141161]

253 Penicillium purpurescens [AF033408]

236 Neofabraea malicorticis [AF141161]

241 of. Hymenoscyphus sp. [AY112936]

228 Verticillum rexianum [AF108482]

207 Verticilium coccosporum [AF110531]

264 Phialophora finlandia [AF486119]

182 Schizosaccharomyces pombe [SPCP20CE]

243 Clavulina cinerea [AF335456]

221 Ectomycorrhizal root tip (cf. Piloderma reticulatum ) [AF481387]
227 Leotiales sp. [AY011014]

Clavulina cinerea [AF335456]

Neofabraea malicorticis [AF141161]
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Band
Ala
Alb
Alc
A2a
Asa
A6a
A6b
Alla
Allc
Blc
B1d
B1f
BSc
B7c
B8h
B9a
B9c
Bod
Blla

Both mycorrhizal and saprophytic fungi were detected by ITS-
DGGE (Table 1.)

21% of sequenced ITS-DGGE bands ) basidiomycetes
79% of sequenced ITS-DGGE bands mm) ascomycetes

Several ascomycete sequences were most closely related to
mycorrhizal and non-mycorrhizal fungi in the Helotiales
(Table 1).

Changes in ascomycete fungi across the transects may be linked
to changes in the ericaceous vegetation structure associated
with the maturation of the pine trees.

Interactions between mycorrhizal fungi and soil saprotrophs
are likely to be important in controlling nutrient cycling and
pine seedling establishment.

% Similarity _Overlap (bp)
919 212
86.2 245
99.4 177
928 221
926 215
912 215
929 238
940 234
932 235
928 222
790 205
787 207
86.0 215
66.5 167
795 171
98.1
86.3
796
91.8
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Three parallel transects (A, B & C) each 180 m long and 50 m apart.
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Soil cores sieved & roots removed
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Soil DNA extracted
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Fig. 2. Aerial photograph of the field site

indicating the three transects,A,B & C.
Nested PCR to generate partial fungal ITS fragments ‘ 215
212
172
219

263
219

DGGE fingerprinting analysis

\Table 1. Closest species match for sequenced ITS-DGGE bands.
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Fig. 3. Looking towards the open moorland end

\ of transect A, Abernethy Forest, Scotland, UK. Institute/University of Aberdeen Soil Health Initiative. Thanks to SNH and RSPB for

access to Abernethy Nature Reserve.




