SWISS CANDIDATE ISS: CENTRAL VALAIS

P13 Swiss Federal Institute for Forest, Snow and Landscape Research @

Responsible: Norbert Krauchi



Switzerland
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“” area:1500 -2000 km?

elevation: 490 - 4500 m

July temperature: 5-20 C

Ann. precipitation: 500 - 2000 mm
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Annual precipitation (1961-1990)

B  400-500 mm
[ ] &00-800 mm

[ ] 800-1000mm
[ ] 1000-1250 mm

[ 1250-1500 mm
[ 1500-2000 mm
[ 2000-2500 mm
[ > 2500 mm

|:| no data

] <«G5deg.C
] 5-10deg.C
] 10-15 deg. C
[ ] 15-17 deg. C
[ ]17-1Bdeg.C
[ ] 18-18deg.C
[ ] 19-20deg. C
I 20-21deg. C
] >21deg.cC




Synthetic information: ecology

Heterogenous vegetation

— Northern slopes versus southern slopes
— Altitudinal gradients

— Untouched regions

— Managed regions

— Forest fires

— Quercus, Pinus, Abies, Larix, Picea



Core area: bottom valley and southern slopes

ecology
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Synthetic information: ecology
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Ownership of land
— Public and private

— Locally protected areas

Inclusion in other national and international netwo rks
— ICP-Forests: two sites

— ILTER: two sites

— SENSOR: entire Valais

— Biodiversity monitoring Switzerland: several sites
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Intensive research activities since 1970

1. Systematic sites

o . .
Oo National inventory plots

00

2. Monitoring sites

2 Thinning trials
ILTER / ICP-Forest sites

3. Case studies
Felling trials
Pine-oak growth study

Ecological studies ;
\ Genetic study, Scots pine

Forest fires

J‘?g‘,
i

4. Experiment
{\3 Irrigation experiment

5. Historical studies
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Genetic studies

— Two transects in Valais (EU-Fair: Alpine Forest Ecosystems)

— Phylogeography of oaks (EU-Fair: Synthetic maps of oaks)
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— Phylogeography of Norway spruce (EU-Environment: Past
dynamics of forest ecosystems)

o %% , ©
©
© e @

& )
il S e e
09:?%%%: .vm‘o ©
® " %, g0 @

&v?ﬂ# e . &

® e

L
(@)
-
qu
D
(7p
D
| -

)
(0p
qu
o
c
@)

e
M
-
-
@)

€t
-
&)

e
D

L

)
c
>

p




i
O
| -
®
)
(7))
)
| _—
(@)

=
O
(@)
-
@
-
O

I
®
=
| —
o

Y

=
O

—
)

i
-
C
>

0p)

Die-back of Scots pine

Climatic factors
— drought
— temperature

Succession processes
— Land-use change
— species interaction

Air pollution
— Ozone



Dynamics of Scots pine and oak

Comparison of forest inventory 1985 and 2002 (1x1 km)
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Irrigation of Scots pine in Phynwald

cC\wwircjc | w wWj;cC

. Waterchannel ]
— 60-100 trees per plot (40 x 25 m)

— Irrigation from Apr-Oct at night
— started in June 2003

Parameters assessed:

— Stem growth, crown transparency
— Root growth and vitality

— Mycorrhiza diversity

— Insects

— Fungal pathogens

— Soil respiration

— Vegetation diversity



Ongoing research

Historical studies: changes in non-timber forest us e

~1900 1930

byt

?.‘ /{‘é . wood pasture (goat and/or sheep)
A~

. forest litter collecting
B combination
D no such use
. other forests



Infrastructure value

Long-term perspective

— Intensive research activities in central Valais since 1970

— Close cooperation with local public administration and
private land owners (financial support)

— Research station in Valais

— Integration in ICP-Forest/ILTER
— Negotiations with ALTER-Net

— Forest Reserves

— Seed stands

— Gene reserve



Infrastructure value

Technical facilities

— Easily accessible via private and public transport
— Long-term records and samples are available

— Geo-referencing established throughout area

— Experimental irrigation plot

— Laboratories at Birmensdorf (3 -4 hours)

Local expertise of the correspondent

— Technical and scientific expertise in population genetics,
mycorrhiza and insect research, and forest dynamics

— GlS-related information and expertise available

— Close co-operation with local environmental managers



Within-site diversity

— Diversity of communities: southern versus northern slopes,
altitudinal gradients (JERA 3.1)

— Diversity of population structures: oak (JERA 3.1 and 4.1)

Within-site comparability
— Spatial heterogeneity: altitudinal gradients
— Temporal heterogeneity: dynamics of oak and pine, forest fires

— Manipulative environment: irrigiation experiment (JERA 4.2)
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Past research and available data sets
— Genetic studies

— Climatic data avialble for the last century for whole area
(ILTER/ICP-Forests)
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Proposed pilot projects within JERA 2 and 3 from
Mycorrhiza workshop

— A project dealing with Pine/Cenococcum/drought stress

— Data project dealing with the phylogeography of oaks and
an oak-specific mycorrhizal species, Lactarius quietus, at
the local scale and the continental scale

— Project investigating the genomic diversity of Laccaria
bicolor and related Laccaria species at the continental scale

— Feasibility of a joint project investigating the interactions
between Lactarius/Quercus/an insect will be explored
during Phase |
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Proposed pilot projects within JERA 2 and 3
from Mycorrhiza workshop

— A project dealing with Pine/Cenococcum/drought stress

— Data project dealing with the phylogeography of oaks and
an oak-specific mycorrhizal species, Lactarius quietus, at
the local scale and the continental scale

— Project investigating the genomic diversity of Laccaria
bicolor and related Laccaria species at the continental
scale

— Feasibility of a joint project investigating the interactions
between Lactarius/Quercus/an insect will be explored
during Phase |
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Proposed pilot projects within JERA 2 and 3
from Mycorrhiza workshop

Do Pinus sylvestris genetic diversity and site water regime
shape the genetic and functional diversities of its ECM
fungal symbiont Cenococcum geophilum?

Two approaches:

1. Field experiment with irrigation (on-going experiment in
the Valais (Pinus sylvestris), irrigated since 2003

2. Study of Pinus sylvestris populations all over Europe,
with emphasis on a drought gradient
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Proposed pilot projects within JERA 2 and 3
from Mycorrhiza workshop

Do Pinus sylvestris genetic diversity and site water regime
shape the genetic and functional diversities of its ECM
fungal symbiont Cenococcum geophilum?

— Increased drought resistance is one of the main functions
of ectomycorrhizas (ECM) for tree hosts

— Cenococcum geophilum (ECM target species) is known to
be resilient to drought stress

— Pinus spp. are model species; it is planned to identify
candidate genes for drought resistance (Jeral.l)






Swiss Federal Institute for Forest, Snow and
Landscape Research (WSL)

Responsible person:

— Norbert Krauchi

In EvolTree involved Research Units:
— Ecological Genetics and Evolution
— Forest Dynamics

— Forest Ecosystem Processes

— Soil Sciences
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Infrastructure value

Example ICP-Forests

Climate

every 10 minutes: temperature; global, photosynthetic active, UV-B
radiation; wind speed

every 60 minutes: precipitiation; relative humidity

Tree growth

Annually: circumference change with girth bands
every two weeks: soil water pressure head
every five years: circumference; crown size

every 10 years: tree ring width (tree cores)

Soll characteristics



Synthetic information: ecology
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Synthetic information: ecology
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Model and target species present

Model species:

Quercus, Populus, Pinus

Target species forming stands:

Acer, Alnus, Betula, Fagus, Fraxinus, Quercus,
Pinus, Populus, Salix, Abies, Larix, Picea,
Pinus

Target species that are rare:

Carpinus, Corylus, Crataegus, Prunus,
Sorbus, Tilia, Ulmus



Proposed pilot projects within Jera 2 and 3
from Mycorrhiza workshop

Irrigation experiment in the Valais:

Control plot (25x40m) Irrigated plot (25x40m)
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— lrrigated since 2003

— Many parameters are assessed (tree
vitality, soil moisture, mycorrhizal
diversity, root vitality, ...)




