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‘Phlebia centrifuga’ is found in old-growth forests, where it grows on large fallen spruce trunks.

Va i sala’s user-f r i e n d l y
M AWS 2 01 (M o b i l e
Automatic We a t h e r

S t a t i o n) was used in a
study of the dispersa l
of wood-rotting fun-

gus spores. The infor-
mation that the

M AWS 2 01 provided
about wind and other

climate conditions will
be essential for devel-

oping a spore dispersa l
m o d e l. The results of
these studies play an

i m p o rtant role in
landscape ecological

forest planning.

ntensive forest man-
agement has altered
the structure of both
stands and land-

scapes in boreal forests.  Frag-
m e n t a t i o n, alteration and the
loss of previously continuous
h a b i t a t s, e.g. natural old-
growth forests, are the primary
threats to forest dwelling
s p e c i e s. Since most forests are
m a n a g e d, the network of con-
s e rvation areas cannot provide
adequate protection for biologi-
cal diversity in boreal ecosys-
t e m s. So it is very important to
maintain and restore the struc-
tural elements and processes of
natural forests in managed taiga.

Maintaining natural
s p ecies and ec o s y s t e m s

In 1994, the Finnish Forest and
Park Service (F PS) and the
Finnish Environment Institute
s t a rted a landscape ecological
forest planning program in

F i n l a n d. A landscape ecologi-
cal plan comprises an ecologi-
cal study of a 10 , 0 0 0 – 4 0 , 0 0 0
hectare forest mosaic that can
include both managed forests
and conservation areas. The aim
of the plan is to manage for-
e s t ry, conservation and other
uses of forest resources in such
a way that the natural species
and ecosystems of the area are
maintained in the long run. In
a landscape ecological plan,
isolated old growth forest
p a t ch e s, key habitats and pro-
tection areas such as national
p a r ks are connected to each other
by ecological corridors and step-
ping stones, in order to im-
prove the possibility of species
d i s p e r sa l. 

There is limited ecological
knowledge, however, of the
role of corridors, buffer zones
and stepping stones in boreal
forests and the conserv a t i o n
area network. More informa-
tion is required on species dis-
p e r sal and population dynam-
ics in fragmented landscapes.
Practical tools for landscape
ecological planning are urgent-
ly needed. This includes meth-
ods for the selection of step-
ping stones to complete the
c o n s e rvation area network in
an optimal way. 

The main purpose is to de-
velop a method for landscape
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ecological forest planning. Th i s
method is a GIS-based (geo-
graphical information system)
tool that relies on forestry in-
v e n t o ry data, satellite images
and field inv e n t o r i e s. It can be
used for the priority assessment
of forest patches for the selec-
tion of networks of protection
areas and stepping stones in the
landscape ecological forest plan.
The method is also useful for
comparing alternative land-
scape ecological plans. 

The project is financed by
the Finnish Ministry of Agri-
culture and Forestry and coor-
dinated by Paula Siitonen of
the Finnish Environment In-
stitute. It is linked with a larg-
er project financed by the
Ministry of the Environment,
the Ministry of Agriculture
and Forestry and the Academy
of Finland and headed by Pro-
fessor Ilkka Hanski from the
University of Helsinki. Th e
entire project is part of the
Finnish Biodiversity Research
Program of the Finnish Acad-
emy (FIBRE).

Data for planning
c o n s e r vation area
n e t works 

Populations should be large
enough to maintain viability in
the long run. To d a y, old growth
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forests are fragmented into
small and isolated patches oc-
cupied by small and isolated
populations of old growth spe-
cialized species. These popula-
tions can easily become extinct
l o c a l l y.  In order to maintain
p o p u l a t i o n s, habitat patch e s
should be either large enough
to provide habitat for a suffi-
ciently sizeable population or
in close enough proximity to
allow dispersal from one
p a t ch to another. If the
p a t ches are close enough
to each other, species can
r e -occupy those empty
habitat patches where
populations have tem-
porarily become extinct.

The main purpose of
s t e p p i n g stones and cor-
r i d o r s, which are small
p a t ches or strings of
h a b i t a t, is to facilitate
species dispersal from
one similar kind of habi-
tat patch to another.
Habitat connectivity is
especially important for
species with poor disper-
sal ability. Habitat patch-
es may not be located
f u rther from each other than
the maximum dispersal length
of the target species. The prob-
lem is that very little data exists
on the dispersal ability of the
species found in old growth
f o r e s t s. 

Hunting flying spores 
in the forest and 
the laboratory 

The dispersal of wood-r o t t i n g
‘Phlebia centrifuga’ fungi, which
are specialized in old-g r o w t h
forests and thick spruce logs,
was studied to develop a pre-
diction model for the dispersa l
of the species in a fragmented
forest landscape. The dispersa l
and deposition of viable spores
was studied in the field in
Kuhmo in northeastern Fin-
land and in the wind tunnel of
the Te chnical Research Centre
of Finland (VTT) and the test
l a b o r a t o ry of the IVO Group.

In autumn 19 97 and 19 9 8 ,
spores disseminated in the field
were captured in agar plates
containing haploid mycelia of
Phlebia centrifuga. The aga r
plates were placed at eight car-

dinal points at varying dis-
tances (0–1,024 meters) from
an isolated site – one fallen tree
– supporting the species. Th e
a gar plates were kept open for
one hour. The plates were then
analyzed for the occurrence of
diploid my c e l i a, which indi-
cates that a spore/spores of the
studied species had landed and
germinated on the plate. 

In 1998, two Va i sa l a
M AWS 2 01 climatic stations
w e r e used to measure wind di-
rection and velocity, relative air
h u m i d i t y, air temperature, pre-
cipitation and soil temperature
inside an old-growth forest and
in clear-cut areas. The aim was
to study the effects of climate
on dispersal and spore product-
i o n. Climatic data, forest struc-
ture and empirical data on
spore dispersal and spore pro-
duction will be used in the de-
velopment of a dispersal model
for Phlebia centrifuga.

The dispersal and deposition
of viable spores with a wind ve-
locity of 0.2–1 m/s was studied
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v e ry sensitive to air
movement caused by air
temperature and humid-
ity differences. Spores
are captured by the wind
almost like smoke part i-
c l e s. The preliminary
results from field exper-
iments in 19 97, however,
indicate that in old
growth forests, the dis-
p e r sal of Phlebia cen-
t r i f u ga is strongly con-
centrated in the neigh-
borhood of the funga l
fruiting bodies. Th e
findings from the exper-
iments in 1998 have not
yet been analyzed.

The dispersal model
developed on the basis
of this research project
will be used in l a n d s c a p e
ecological forest plan-
ning – for the selection
of stepping stones, new
c o n s e rvation areas and
restoration planning, for
example. Data will be
used for the verification
of the method for land-
scape ecological plan-
n i n g.

Vaisala’s MAWS 2 01 weather station was  used for weather conditions

monitoring in the field.

in VTT’s wind tunnel. Th e
fruiting body was placed in the
tunnel for 15 seconds–30 min-
u t e s, and the dispersing spores
were captured using agar plates.
The effect of air temperature
and relative humidity on the
falling speed of the spores was
studied in IVO Group’s testing
l a b o r a t o ry using the laser ra-
dius method. The fruiting body
was placed in a still dark room
for 30 minutes. Air tempera-
ture and humidity were meas-
ured at various distances from
the fruiting body. At the sa m e
time, the falling spores were
captured using agar plates, and
the falling speed was measured
using a laser radius and digital
c a m e r a.

Wind information is
crucial in studies of
spore dispersal 

According to the preliminary
l a b o r a t o ry results obtained in
19 97, the dispersal and falling
speed of spores seemed to be

F ra g m e n t a t i o n, alteration and the loss of previously continuous habits such as

n a t u ral old-growth forests are the primary threats to forest dwelling species.
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