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mma: Human support vs spontaneity....

at challenge to forestry:
zparation ror climare change +
efurn to nature-close silviculture
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= :Whaf 1S the mission of conservation?

~ * Which diversity is valuable and
contributing o adaptation?

* How to utilize in a nature-close forest
management environment?




dow serioUs are projected changes
smpared to pestglacial'changes?
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m/cen‘rur'y) of pos’rglacual mlgr'a’rlon
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Ice 8-50 km/cen’rury
s -Shaw 2001)

)" her'm shift speed, 290 km/century

: 0 °C temp. increase (= 600 years!)
= Iso’rher'm shift speed, 580 km/century
14.0 °C temp. increase (= 1150 years!)

(Jump, Madtyds, Penuelas Trends Ecol. Evol. 2009)
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ibution of spontaneous processes to genetic
“adaptation: from a generation perspective

-——-

Present Next Far
generation gener'ahon future
Diploid
migration

- Gene flow - +/- +/-
Mutation -- -- -

Natural - - I
selection

Plasticity ++ ++ ++

Epigenetics 2? ?? ??




T

ibution of spontaneous processes to genetic

am—

Preseni
generation

Diploid
migration

~ Gene flow

-

Mutation

Natural
selection

Plasticity

Epigenetics



, N.simonyi1C

-“\"“-‘.
‘“"--.

Po’ren’rlaro{ selec’rlon and plasticity
to balance deficient adaptability -
experiences fr'om\fle\d tests
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Natural distribution of Norway spruce (EUFORGEN ) and location
of tested provenances and of IUFRO test site Nyirjes , Hungary
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Climate diagram for 1968-2010: ,,beech climate zone

Established 1968, geographical coordinates: 47° 56 ~ Lat,, 19° 58 ‘Long
Net area. 11 ha, 1100 provenances (Rasztovits — Moricz)
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Annual mean temperature at origin (Tyear; C)

Outside of range, inside of climate niche: distribution of the tested

291 provenances (annual temp. vs precipitation), location of sites
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TUFRO NS test, Nyirjes, Hungary
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Annual mean temperature of the site of origin (°C)

Average tree height (vertical axis) of Norway spruce at age 16

and within-population stdev.of height

versus annual mean temperature of the location of origin

(E. Ujvdri-Jarmay, L. Nagy, C . Mdtyds 2010)
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Annual mean temperature at origin (Tyear, C) (Nyirjes: 7.5 C)

Regression of H16 and 25-, 44-year DBH (%) of identical provenances

versus mean annual temperature (°C) at origin (horizontal axis) at Nyirjes
Temperature increase in lifetime of test: 1.3 °C!! (E. Ujvari-Jdrmay)




zone grouping of analysed 300 Norway spruce
provenances (Ujvari-Jarmay 2006)
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Change of annual mean temperature (DTyear, C)

Response regression of zone goups (Nyirjes,Hungary)

Mean annual temperature change (°C) vs 16-year relative heigh
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Change of mean annual temperature (DTyear)

Mean annual temperature change (°C) vs 16-year

relative height 3 provenance groups (Mstyas et al 2010)
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Mean annual temperature at origin (Tyear) (Métyés etal 2010)

Height 16 of identic Norway spruce provenances vs mean annual temp.
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Mean annual temperature at origin (Tyear; C)

Survival at age 16 (%) of 291 identic provenances at 3 test sites,

versus mean temperature at origin. Arrows: temp. at test (E. Ujvari)




three experiments (height.16)

| Experimental site data

mean  Mean [//[::l)
height  temp. [
of test °C

(cm)

Test name

Nyirjes (HU)
Abild (SE)
Lappkoj (SE)




Response function (H16) maximum vs
“experimental mean (identic populations!)

Experimental site data

test name

Nyirjes (H)

Abild (S)

Lappkoj (S)

Response function

mean temp. at mean height
height ~ maximum =iaf

(cm)  (Tma C) L)

890.3 6.9 916.1

643.1 5.4 661.7

305.4 4.2 319.1




Correlation between adjusted heights (H16) in 1983 and
different ecodistance values of transfer to test site Nyirjes

Variables All prov.

Name of ecodistances (n=291)
Mean annual temperature, C° (DT,.,,) - 0.44
Continentality,T .- T... (DT ) 0.18
Mean temp. of vegetation period, 04-10 (DT,,) -0.41
Mean winter temperature, 12, 01, 02 (DT,,,) -0.38
Mean spring temp, 03-05 (DT,,) - 0,51
Mean summer temp, 06-08 (DT, - 0.26
{ Mean autumn temp, 09-11 (DT, -0.43
| Number of months above 5 C° (DT5+) -0.49
Average precipitation sum per year, mm (DP,.,) 0.09
Av. precip. sum in veget. period, 04-10 (DP,,) 0.06
Av. precip. sum in winter, 12, 01, 02 (DP,;,) 0.14
Av. precip. sum in spring, 03-05 (DP,) 0.01
Av. precip. sum in summer, 06-08 (DP,,) 0.00
Av. precipitation in autumn, 09-11 (DP,) 0.25

Southern

range (n=236)

-

Northern

range (n=55)
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Change of spring temperature (DTspr, C)
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Change of spring temperature (DTspr, C)

Cross-section of the three-dimensional GRM of H16

versus changing spring temperature (E. Ujvdri-Jdrmay)
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Change of temperature sum (°C)

Relative tree height versus change of temperature sum

(degreedays in ° C) due to transfer
Scots pine in 6 Russian tests (Matyas and Nagy 2005)




Comparison: Scots pine, VNIILM experiment, Hungary
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Annual mean temperature of the site of origin (°C)

Average tree height and within-population standard deviation

at age 15 of Scots pine populations in the Recsk provenance test, versus
annual mean temperature of the location of origin  (L.Nagy)




Recsk, R = 70,23%

Transfer functions of VNIILM Scots pine populations in Recsk, Hungary
Left axis: dPDQ (precip. driest quarter) Right axis: dT (ann. mean temp)
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Plasticity of Norway spruce in 5 TUFRO trials

Relative performance: black 100-120%, blue 90-100%, light blue 80-90%, white: 50-80%
(Matyas, Nagy, Ujvari unpubl.)




Geographical distribution of Eberhart-Russell’s stability index (b)
for height growth in the VNNILM Scotch pine test (L.Nagy)
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tability (b;) and height growth performance (PiH) indices vs

annual mean temperature - VNNILM Scotch pine test (L.Nagy)
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hat do field tests of Norway
spruce and:Scots pine show?

| o[ ined by balance
2en  the gene’rlc sys’rem selection
e, plasticity and gene flow,

Typlc plasticity: regional differentiation,
—We rgh’r of selective factors change with

| _.-n-—",ll-.;p-

= éawlronmen’r

_Plasha’ry is low at (upper) limits (selection
pressure high),

* Adaptibility/tolerance has constraints,
especially vs thermic stress.




sions %“Eanifzr breeding and conser'va'rion

dc TGTIOH s Iess developed Than assumed
. variation: orrelation with
matic fac’rors
op variation: macroclimatic effect
indetected (centre vs. margins)
nse to simulated climate change primarily

-:Jmprovoked by heavy thermal stress
High phenotypic plasticity of populations in milder,
variable climate?
SP: in Western Russia
NS: East-Centr. Europe
Severe climatic stress may cause limited plasticity
— limited adaptability?




Conservation as means of facilitating
| adaptive processes, .« —_—
Sity of supporting spontaneous adaptation
ation has fo be mastered within one single
ation
ecedented speed of expected climatic
changes

e

==Jocal resource limitations of species and genes

“Conservation should (direc tly) support FRM
production




2ne conservation in a rapidly changing
2nt — —

al/climatic criteria instead of geographic
Aes shoula gain primary importance

might get priority over autochthony

€ sources have to be identified,
== conserva’ruon and use promoted

= Jé’gsessmen’r and valuation of populations at range
= limits necessary prior to evacuation

Resources for future FRM demand have to be
identified and conserved (not for the past!)

Sites of in situ gene conservation should be
checked for future climate threats




ate s‘!?“‘ differentiated measures__

€y Tor conservation depend ™
local sifuatio

muUm zone: exigent measures unnecessary
Josed sites: selective conservation urgent

~ bey yond the future tolerance limits of the species:

i =

‘_“-j_ ‘ transfer / evacuation of valuable populations




Most probably, I have talked too much.
Thanks for patience.




