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Introduction

an initial study to prepare the implementation of a dendroecological 
research project: „Drought resistance of various Douglas-fir 
provenances“

effects of climatic variations on radial growth, especially intra-annual 
wood formation (wood density)

different Douglas-fir provenances with differing reactions when 
exposed to stress (drought/heat) elasticity!
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Study area: Uhlberg

close to Freiburg

planted ~ 1933

experimental plot of the 
FVA since 1953

3 different thinning 
intensities on 3 plots (1-2-3) 
since 1961
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Study area: Uhlberg

December 1999: „Lothar“!
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Study area: Uhlberg

many trees were uprooted

few single trees were left 
undamaged

experiment was stopped in 
spring 2000
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Study area: Distribution of surviving trees

Plot 3

Plot 2

Plot 1



7

Material

16.60 m

11.50 m

1.30 m

3 stem disks / tree

Plot 1: 5 trees

Plot 2: 2 trees

Plot 3: 9 trees

16 trees

==> 48 samples taken in July 2009

Pseudotsuga holzklotzii
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Preparation

sanding

marking 8 radii
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Measurement
P
l
o
t

Tree 
Nr.

Tree-
rings 
(1.30 

m)

Tree-
rings 
(11.50 

m)

Tree-
rings 
(16.60 

m)

First 
date

1 004 74 62 54 1936

1 008 68 56 49 1942

1 017 74 59 48 1936

1 022 73 60 50 1937

1 056 73 58 51 1937

2 005 74 61 53 1936

2 030 74 62 54 1936

3 006 75 64 57 1935

3 015 69 55 47 1941

3 026 75 63 55 1935

3 033 74 60 54 1936

3 041 74 59 50 1936

Overview

Scanning the discs...



Analysis

As the overall aim of this AP study was to prepare the implementation of 
a larger research project, it was tailored specifically to influence the 
methods of sample collection.

Two practical questions were of interest:

1. From which part of the stand should the samples be taken?
(Social classes?)

2. From which tree height should the samples be taken?
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Social classes (1)

Dominant

Suppressed
VS.

Which social class delivers higher correlations with climatic data?

Difficulties:

how to distinguish? (16 trees!)

period after 1999?
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Tree height (2)

From which tree height should the samples 
be taken?

Difficulties:

higher disks with lesser tree-
rings

biologic/cambial age of samples 
(different increment rate)

VS.

VS.
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Climatic data

Annual precipitation (mm)

Temperature (°C)

Annual mean (Freiburg

Annual max. (Freiburg & 
Herdern)

Provided by DWD
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(1) Classifying: By growth curves I

Cumulated diameter growth (cm)
h: 1.30 m

...similar picture for 11.50 & 16.60 m...



15

(1) Classifying: By clustering II

JMP 7.0 from SAS

ANOVA sum of squares added 
up over all variables
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(1) Classifying: By history III

Mean diameter

1965 calculated by FVA

1976, '79, '82 complete 
measurements (initially > 
500 trees)

range (d+; d-) deducted by standard 
deviation

rough bark deduction!



(1) Classifying: Dominant trees

Annual radial growth (mm) in 1.30 m



(1) Comparison of classes

Annual radial growth (mm) in 1.30 m

Dominant
Suppressed



(1) Social classes – Correlations for 1.30 m

1947 - 2008 1947 - 1999

• positive 
correlation values 
for T mean

• lower correlation 
values for T max

All correlations 
were computed 

with raw 
measurement 
values – no 

standardisation 
was applied!



(1) Social classes – Correlations for 11.50 m

1955 - 2008 1955 - 1999



(1) Social classes – Correlations for 11.50 m  (cont.)



(2) Tree heights – Correlations

1.30 m 11.50 m 16.60 m

1963 - 2008



Results: Significant correlations – 16.60 m



Results: Significant correlations – 16.60 m



Conclusion

Dominant trees with better (more significant) values

Better correlations with increasing sampling height

The sum of annual precipitation did not have significant influence

The influence of different thinning intensities could not be 
examined, Lothar was thorough...



Thank you for your attention!


