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Objectives

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

• Patterns of genetic parameters during the 
growth period

INVESTMENT IN YOUR FUTURE



Material 

•56 OP fam.s from 8 pop.s from 3 
zones

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

• 3 pop.s moved from CONT to 
MARITME 
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Basic theory
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3 major components of 
shoot length

1. Transfer effect = 
growth rhythm

2. Growth vigor (fam 
effect)

May be 
connected?

3. Free growth 
(sea –continent)

Damage
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Results

•Population and transfer effect

•Correlations (early start means 
early end?) 

•Genetic parameters and genetic 
variation at various stages

•Response to stress in June  
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Population (transfer) effect 

Bandomuosiuose želdiniuose
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Transfer effects in LT

Šalnų pakenktas 
Telšių kilmės 

medelis

Amžius 11 m.
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Growth pattern= 4 groups 
of populations
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•Effect of altitude after all?
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Summary

Late- slow/fast- Late= tallest

Early- fast/slow- Early

Late- medium- medium

Late start and end; together with fast growth at the 
second half of GP are the features of success (Ranki) 

Western

Central, 
eastern

Eastern, 
central



•Photoperiod is the 
same.
Why vary in growth 
cessation? 
Free growth involved? 

Bandomuosiuose želdiniuose
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Early cessation = tendency for free growth
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Shoot growth consists od predetermined 
and free (sylepctic /proleptic) growth  

Predetermined end in 
mid-July

Free syleptic Free proleptic



Correlations
•With what increments the Final H is correlated?

•Length of GP is more important than growth speed , because 
correlations tend to be significant at 2nd half of GP
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•Early start means 
early cessation

•two uncorrelated 
growth stages: 

•1 stage of fast 
initial elongation 
negatively 
correlated with 
later stages of 
elongation 

Stage 1 Stage 2
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Corrs among weekly increments 
given for two adjacent dates 

reflecting different growth stages
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Genetic parameters
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Weekly increment
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Var(F) and Var(E) weekly
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Heritability variation

•Strong genetic 
control at start 
and end (= 
growth rhythm)

•Variances 
increase, but Va 
increases faster

•Stress reduced 
Ve
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Heritability variation (cumulative)

Ha and Var(E) cumulative
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CV a development 
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When genetic differences are the 
greatest?

Stage 1 Stage 2

1st abrupt 
growth 
reduction= 
reaction to 
night length

Gene differentiation increased at stage 2

Gene differentiation slight increased at stress

Gene differentiation sharp increase at 1st slow
Stage 1 Stage 2



Growth stages described
06.16-22Stage1 Fast 

increment 
Stage1 Slow 
increment 

Vf     drops           increases

Genes Genes

CVa  drops           increases

Night 
length

Ve    increases     increases   
Corr with start (+)       (-)   

High ha High ha

07.06 photoperiodic 
response



Stress 16-22 June
Birželio m ėn. oro temperat ūros eiga Vilniaus MS

Cool & dry 
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Conclusions
•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

INVESTMENT IN YOUR FUTURE



The end
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Study carried out in European Social Fund’s Project “Importance of Genetic Factors 
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)


