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Objectives

* Assess H growth to reveal adaptive
environments and transfer effect within LV

o Patterns of genetic parameters during the
growth period
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-56 OP fam S from 8 pop S from 3
zones

*All moved from “cooler” to warmer
(see altitude)

e 3 pop.s moved from CONT to
MARITME
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Basic theory



Es ESF 3 major components of
shoot length

1. Transfer effect = 4. Sholl

in respon;
growth rhythm e R
A Frost risk ¢ northern !

- Spring Summer Autumn %

Frost risk

May be
connected?

v

2. Growth vigor (fam
effect)

3. Free growth
(sea —continent)

Damage



Results

*Population and transfer effect

eCorrelations (early start means
early end?)

*Genetic parameters and genetic
variation at various stages

*Response to stress in June
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Transfer effects in LT
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Latetasr. e OTOWLh pattern=4 groups
medium of populatlons
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oEffect of altitude after all?
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Summary

Western

Ea]ly- fast/slow- Early Eastern.

_ central
Late- medium- medium

L ate- slow/fast- Late= tallest

Central,
eastern

Late start and end; together with fast growth at the
second half of GP are the features of success (Ranki)
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Early cessation = tendency for free growth



Shoot growth consists od predetermined

and free (sylepctic /prole tic agrowth

Free syleptic Free proleptic
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\With what increments the Final H is correlated?

Length of GP is more important than growth speed , because
correlations tend to be significant at 2"d half of GP
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Corr between start and
subsequent weekly increments
(not cumulative)
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S L strong *Early start means
S 8-2 7 early cessation
S 0.4 - two uncorrelated
o 02 growth stages:
o 0.0
T 0.2 - 1 stage of fast
L 04 - Initial elongation
3 -0.6 - negatively
-0.8 correlated with
S o o o S o o later stages of
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Correlation coefficients
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orrs among weekly increments
given for two adjacent dates

reflecting different growth stages
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Genetic parameters



Mixed mode] ANOVA R

—— POP(REG)
Cumulative increment <>E ——REP
Variable = Source DF F P>F O 15 -
H2009 REG 2 3.4 0.03403) Z
H2010 REG 2 2.4 0.08721] <
H2009 POP(REG) 4 5.1 0.00043] & 10 A
H2010 POP{REG) 4 4.7 0.00091 B
H2009 FAM(POP) 53 2.9 0.00001]
H2010 FAM{POP) 53 3.4 0.00001} 5 54
H2009 REP S 1.5 0.18614] ©
Tuk?ﬁoslsotudentiRzE:' Range (H:D) Test foﬁr.zariahlg'o}loogzof LL 0 H|'Qh . . . |OYV . . . I:HQh' .
INOTE: This test controls the type I experimentwise error rat g S 8 3 ﬁ 8 8 OHO 8 8 8
but generally has a higher type II error rate than REG § § § § § § '% '?\: '% § §

Alpha= 0.05 df= 1209 HN3E= 27479.16

70 = .
Critical Value of Studentized Range= 3.864 Weekly increment FAM(POP)
Minimun Significant Difference= 64.969 <
WARNING: Cell sizes are not equal. > 60 4 —— POP(REG)
Harmonic Mean of cell sizes= 97.17531 O Transfer REP
50 -
Means with the same letter are not significantly different. % effect
Tukey Grouping Mean N REP E 40 4
A 587.17 342 2 B 30 - No transfer
i 582.52 346 1 - effect, = no
. @ .
. = 20 - hotoperiod
B A 548.53 295 3 C_U
g C 499.73 26 5 > 10 1
c LL
C 480.28 264 4 0 T T T T T T T T T T ]
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When genetic differences are the
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Growth stages des-
Stagel Fast o .16-22 Stagel

iIncrement iQcrement
07.06 photoperiodic

(esponse

CVa drops Increases
VI  drops Increases
Ve Increases | increases
Corr with start (+ (-)



Stress 16-22 June
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«Significant effect of altitude (may be 2 sub-zones)

*Population effect strong at start (tsum) but weak at
cessation (photoperiod, free growth).

«Correlations: early start means early end.
Ha and CVa lowest in the middle of GP.
2 growth stages:

fast growth, Ha, CVa drops, (-) corr with later
stages

«Slow growth: Ha, CVa increases (+) corr with
later stages
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Nieko nevyksta

Pabrinkg (balti,
$v. rudi), spygliy
nesimato

The end

(vertinti vir§ninj pumpurg ant vir§aninio aglio)

Pats sprogimas:
pumpuras sproges

ir spygliy galai
1$linde

Pirmas

patlgéjimas:
spygliy 1lgis-

1-2 cm

[Augimas: ilgis 3-4
cm, spygliai néra
taip sugludg kaip

Nr. 3,

Ilgi igliai 5-7
cm : del
pailgéjimo jgyja
teptuko formag

Tgliai >7 cm
‘yra naujo iiglio
Zalias stiebelis
ir gali biiti nauji
pumpurat

§a]nq
pakenkti
igliai

Study carried out in European Social Fund’s Project “Importance of Genetic Factors
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in Formation of Forest Stands with High Adaptability and Qualitative Wood
Properties” (No 2009/0200/1DP/1.1.1.2.0/09/APIA/VIAA/146)



