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Crown projection area, cpa, measured classically and by
TLidar
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From crown dimensions to stem slenderness, h/d and
stem stabllity
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From crown dimension to stem slenderness, h/d and
stem stability
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From crown dimension to stem slenderness, h/d and
stem stability
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course of v, Iv, and iv/cpa of 150-350 years old trees on
long-term experiments in Bavaria
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cpa - stem diameter allometry of various tree species
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Volume growth, iv, over crown size, cpa
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Volume productivity, iv/cpa, over crown size, cpa
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Volume productivity, iv/cpa, over crown size, cpa
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Increase of tree productivity and acceleration of
ontogenetic drift by silvicultural measures
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Effect of thinning on the allometry between d and cpa

Weiden 611 - Scots pine

—— heavily thinned

—— unthinned

P age 27 (a)

1 | I I I T

0 10 20 30 40 50
d1.3 [cm]

Sachsenried 607 - Norway spruce

— heavily thinned
— unthinned

20 40 60
d1.3 [cm]

cpa [mz]

cpa [mz]

20

16 20 25 30

5 10

0

40 50

30

10

Flachslanden 79 - Scots pine

—— heavily thinned
- moderately thinned

age 112 (b)
0 10 20 30 40 50
d1.3 [cm]

Denklingen 05 - Norway spruce

— heavily thinned
— moderately th.
— unthinned

age 132

40 60
d1.3 [cm]




@ Waldwachstumskunde
/) Systemanalyse

tree volume growth, iv, and tree volume productivity, iv/cpa
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Density - stand growth relationship on 22 th. experiments on
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cpa-d allometry in mixed vs. monospecific stands
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Allometry between crown projection area and
stem diameter of European when growing
In mono-specific versus mixed stands
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Modification of the crown profile of European beech by
mixing with Scots pine on triplets across Europe
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Denser canopy space filling in mixed stands: higher sum of
crown area and ground coverage analysed on 253 plots
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Stand density (SDI) and rel. productivity of mixed- versus
monospecific stands on long-term experiments in Europe

Relative stand density Rspi = SDImixed / SDImono

20| RsDi=1.08 1.09 1.29 1.04 1.05 1.06 1.36 1.21 1.12
1.5 o ! 8
— — g i PretZSCh, H.,
° : . ' Biber, P. (2016)
10 =|_._ B — | | | ! Tree species
== ; - B mixing
T E— e can increase ..
0.5 n=38 n=7 n=10 n=52 n=3 n=17 n="1 n=24 n=19 CJFOR
| | | | I | | |
& i & Q/\,gé‘ ‘oee,c? -q}cd‘ &e&’o Q®@¢° 6‘0‘3‘" éb"*{‘ Pretzsch (2016)
& @ A A R SR A N Korrekturfaktoren
S R A A I AFZ Der Wald,
VN N < 14/2016: 47-50
Species N. sp/ S. pv/ s.oak/  E.Dbe/ S. pi/ E. la/ N.sp/ mean
combination  E. be E. be E.be D-fir N. sp N. sp s. fir
overyielding 21 30 20 11 21 25 13
(=SE)m%  (+3) (+9) +3) (=8 (1D (=6) (=06)
corr. factor 1.10 1.20 1.10 1.10 1.20 1.20 1.10 1.10 TI.ITI




rf Waldwachstumskunde
/) Systemanalyse

Stand density growth — relationship in mixed versus
monospecific forest stands
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relative stand growth
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Stand density growth — relationship in mixed versus
monospecific forest stands
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Scan of crown structure and analysis of wood quality
of E. beech in mixed vs monospecific stands
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Rais et al. (submitted)
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Stress waves analyses for log and lumber quality analyses
of E. beech in mixed vs monospecific stands
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Rais et al. (2020) European
beech log and lumber grading...
Holzforschung
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Decrease of log MOE of E. beech by tree species mixture
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Module of elasticity of round wood logs of E. beech
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e crown morphology can be modified by mixing and

-

determine log and lumber quality
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Conclusions and perspectives

e crowns are pivot for many ecosystem functions and services and
tradeoffs e.g. between productivity vs size, stability vs quality

» so far mainly used for monitoring or inventories, 3D crown measurement
should become standard in long-term experiments

« 3D time series of crown responses (e.g. to thinning, gap cuts, borders)
allow revelation of general rules and model parameterization

« crown information (e.g. cpa, cl, transparency, fractal dim) is becoming
essential for trees beyond forests. Urban trees highly relevant for
people.
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