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Towards silvicultural prescriptions for 
mixed-species stands
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Formulas for mixing regulation with the Density
equivalence coefficient, DEC
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Species selection and mixing: Considering the ecological
niches and especially the climate envelopes
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pine-oak triplets



inplastic - plastic

Species mixing: Considering species complementary

light demanding - shade tolerantshallow – deep rooting

seasonal - evergreen slow - fast growing N-fixing - non N-fixingdrought tolerant-
intolerant

Ammer (2018), Pretzsch et al. (2017), Ellenberg and Leuschner (2010), Larcher (2003)



Potential problems: N. spruce and E. beech
Oderhaus/Harz and E. beech s. oak/Steigerwald

Lüpke v. B. and Spellmann, H (1997), 
Pretzsch and Zenner (2017)

Pretzsch (2018)
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Species mixing: Spatial and temporal separation



Application of guidelines for tree number reduction in mixtures:
(1) max. density problem (2) growing space differences
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Problem 1: Max. density modification coefficients, DMC
DMC = max. density mixed/max. density pure stand

Max. density mixed stand = max. density pure stand × DMC

DMC = 1.00 – 1.36

pine-oak triplets

DMC= 1.04



Application of DMC, DEC and density reduction
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Problem 2: Different density, equivalence coefficients DEC

12 spspDEC 

N1 × DEC1→2 = N2 DEC1→2= SDImax2 /SDImax1 DEC = 0.30 – 1.80



Application of DMC, DEC and density reduction
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Formulas for mixing regulation with the Density
equivalence coefficient
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Pretzsch and del Río (accepted)
Density regulation of mixed and mono-
specific forest stands...Forestry



Perspective. Next steps

• Further tests and implementation of DMC, DEC

• Further quantitative formulation of silvicultural guidelines for mixed
stands (crop tree selection and release, frequency of th.)

• Algorithmic formulation and integration into models and simulators

• Treatment concepts for long-term experimental plots
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Waldwachstum
Systemanalyse
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Waldwachstum
Systemanalyse

Example of  Density Equivalence Coefficients, DEC,
for E. beech→N. spruce and E. beech →S. pine


