


Predicted summer:.climate,changes,in temperate Eurasia
A8 seznarlo for iz pariod 2080-2099 vs, iz rafaranes uariod 19501999,

Central

1 Northern Asia

averages for the regions Northern Asia (NAS); Central Asia (CAS), Central-

Southern Europe with the Mediterranean (SEM) and North Europe (NEU).
Source: data of IPCC 2007, design: B. Galos
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Asia

CAS

averages for the regions Northern Asia (NAS); Central Asia (CAS),
Central-Southern Europe with the Mediterranean (SEM) and North
Europe (NEU). Source: data of IPCC 2007, design: B. Galos




Change of the freauency.of dry.summers (%

| Freq[%] summer (JJA) [

—

averages for the regions Northern Asia (NAS); Central’Asia (CAS), Central-
Southern Europe with the Mediterranean (SEM) and North Europe (NEU).
Source: data of IPCC 200/, design: B. Galos




Climate change in central Siberia from 1960-1990 to present
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July temperature January temperature

Precipitation change: moderate, +10-20%

( Tchebakova and Parfenova, EGU 2011)




Theoretical biome shifts in Siberia by 2080
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green— new forest habitats; yellow — new steppe habitats; white - no change




How quI trees r'espond

= Is available adaptive capaci’ry (= ge,ne,ﬂc
resources) sufficient?

= Do natural processes function?
(migration, evolution)

“In forestry/conservation practice:
*SWhich populations fo plant;, where?
= How to conserve, what?
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Optimistic answer: evolution of ecosystemstis
adapted to changes which happened
continuously during Earth history - present:
changes are not unusuall

= Unique genetic system and diversity. of. trees

cope with changes,
= Plasticity of trees is high,

"= Gene flow helps.to.exchangeifiavorable genes
Bacross'largerdistances

= Migration secures continuous forest cover




Past climatic fluctuations in the Holocene:

Global mean femperature fluctuation
in the last 100 tsd. years:
Estimated fluctuation of mean temperature

in the last thousand years :

Esfimated summer temperafure. /ncrease i
Solih=ceniral’Siberiaruniil 2100:




Is spontaneous mlgr'a'rlon a realls’rlc expectation?

SglaCIal mMIGranon:
=of*beech: 20'="30 km/century
—-of+oaks:. 7,550 km/century
- of spruce: 8-50 km/century

If +1.8°C-+ 3.3 °C temp. increase:

= Altitudinal shift of isotherms: 250-500m
= Northward shift on flat ferrain:
260 180 km/cen’rury' 1000wyeansili
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TREE Workshop e

prestsrat'the limit—

"electlve environment at the
I receding (xeric) edge of
= _._-'dlstrlbutlon and consequences

May 11-14, 2009
Sopron, Hungary




Orefajokull — Skaftafjell, Island 2006







Orefajokull= Skaftaffell, Isiane 2606
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> under-represented

Past: paleo-biogeography
Present: modelled: niche or process-based
Future: predicted from present models




BREas0NSs for overrepresentation,..
OISEHE, forwarasimit™:

SRCIPEratlre driven
~° hermic data well measurable
ensitive (o) changes
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e Close to research centres
— Happening in +/- natural settings
— Emotional content: positive (production)




T:-2° P:450-mm




Temperature increase
20th century: +1°C
Expected 160 m alt.
Observed: 60 m alt.




Temperature increase
20th century: +1°C
Expected 160 m alt.
Observed: 60 m alt.




xeric limits:

low elevation and low latitude
distribution limits

along an aridity gradient

s SOUth Hungary, July 2006
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RREASONS  for underrepresentation; ofi-
B XeEric” / reardimit

PRGIOUEhE driven
-f'hanges camuflaged by persistence
BVojsture conditions difficult to measure
= Progress fuzzy, disperse

.__.h

= — Happening in anthropogenic settings
— Away from research hubs
— Emotional content: negative (retreat)




The ugly face of ,,migration”: perishment of the trailing limit |
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Decision tree-based bioclimatic model for xeric limits of beech
Bar diagrams: probability of being above the aridity limit

(Czucz-Galhidy-Matyas Ann. For. Sci. 2008)




OF FOREST TREES

FROM THE PERSPECTIVE OF EVOLUTIONARY
ECOLOGY

Csaba Madtyas - Attila Borovics

Institute of Environmental and Earth Sciences,
= University of West Hungary, Sopron, Hungary,sandis
. ForestiResearch Institute, Sarvar, Hungary




Howuwilldreesespond

= Are avallable genetic resources sufficient?
= Speed of adaptation/evolution?
= Limits to genetic adjustment?

= Acting of natural (spontaneous)evolution?
In forestry/conservation practice:

“s"'Which populations.to,plant; where?
“"How to conserve, what?




Evoluhonary ecology

and Thelr' funchon

Evolutionary biology Ecology

+/- historic, phylogeny, +/- contemporary, effects of
genetic models abiotic/biotic environment

Study of variation on all levels
Genetically (lineage-) dependent processes. and their constraints
Tested hypotheses:
adaptive significance of traits
selective factors shaping patterns and resources
wevolvability” of traits and
its constraints (tolerance limitations)




Ecological-genetic hypothesis of population tolerance and stability

(to the right: increasing environmental stress)

— | Disease, pest mass "
_— susceptibility mortality
w —
genetic
tolerance

limits
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Genetlc mventory of sessile oak enzyme loci along /)
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ADH-A alleles

(unpub)._data for sessile oak by A. Borovics)

Allele type Correlation with spring precipitation
ADH-3 + 0,67 *

ADH-4 non sign.

ADH-S - 0,73 %

ADH-6 - 0,65 *
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Frequency of genotype SKDH-A 33 homozygote vs. annual precipitation




GDH_4_Ppos
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Climaticaselectiondinl
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Climatic selectionis effective in spite of
gene flow, human interventions

= Clear correlation with selection pressure
at many loci (genotype, allele frequency,

heterozygosity)

“*'Genetic similarity amongigeographically
L disianiyecologically’similar sites

= Novel adaptations not found




= there is no “optimum” diversity
= adaptation may degrade allelic diversity
= effect of diversity loss unpredictable

—unreliable indicator of adaptability or
adaptedness

" effect onplasticity: regulatory changes

- —
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Forecasting response

= Delays In response: lags conceal causal
relations

= Caotic behaviour: realistic forecasting

depends on proper identification of initial
conditions

= Non-linearity: responsesievade human
thinking
= Non-optimality of functioning leads to
non-equilibrium
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“orl-2Uilloriiss] condions]

= Evolutionary-ecological optimization and equilibrium state are still implicit
premises of modelling

= |nequilibrium: interpretation principle of modern ecology (striking
analogies also in population genetics!)

= What are the resources and

limitations of adaptation in a
non-equilibrium system?




