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Study focus

Production of high valuable wood in Southern 
China 
- in relatively short production times 
- considering also ecological and social aspects.
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Quality criteria of valuable wood

VALUE

Wood properties:
‐Color
‐Durability
‐Density
‐…

Quality:
‐knot‐free timber
‐straightness of the log
‐…

Dimension:
‐ dbh of the log
‐ Length of the log

Defined by Influenced by

Tree Species

Management

Requirements of 
veneer and 
lumber companies



Usual situation

Trees have been 
planted too close 

together

Crowns have not 
enough space to 

develop

Thin logs

Often too many 
trees have been 

pruned
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Low Value

Often too dark 
to produce 
NTFP

Low value of the produced log

+ High investment costs (
planting, 

pruning)

+ No additional income through 

NTFP

Less economic benefits

Often not site 
adapted species



Improved Situation: 
Economic benefits

High 
Quality

Big 
Dimension

High Value

Less trees 
per hectare

Lower Investment costs

Additional income

Pruning

Possibility to 
produce NTFP

Enough space for 
crown 

development

High value of the produced log

+ Lower investment costs

+ Additional income through NTFP

More economic benefits



Additional Benefits

Better light environment

Enhanced biodiversity

Site adapted, indigenous 
tree species

Obtaining traditional 
utilisation of NTFP

Indigenous trees with high 
cultural value

Social 
Benefits

Ecological 
benefits



Social Aspects Ecological Aspects

Economical Aspects

SUSTAINABILITY
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Design Principles of 

Valuable tree species

High quality wood 

Big dimension 

careful choice

Pruning management

Planting distance and production time Growth
model



Material and Methods
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1.) Choice of Valuable Tree Species

Prerequisites: 
- High timber price
- Indigenous tree species
- Adapted to the specific site conditions

• Climate
• Soil

- Wherever possible: cultural value for local 
people

Literature study 
Expert interviews
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2.) Development of growth models

Growth models should answer the following 
questions:
- How long does it take to produce trees with a certain 

target diameter?
- How much space does a tree need to achieve this 

diameter in a certain time?
- Pruning: start, intensity and periodicity
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Material

2008/ 
2009

2010

different age classes, different stands. 
Minimum number of trees / species: 150

Total number of         
measured trees: 1236



Results
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1.) Selected tree species

Tree species Grown in

Castanopsis hystrix Guangxi

Paramichelia baillonii Guangxi

Erythophleum fordii Guangxi

Michelia macclurei Guangxi, Zhejiang

Betula alnoides Guangxi, Sichuan

Tectona grandis Not indigenous
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2.) Crown diameter model

Relationship between DBH and crown diameter
for 6 measured tree species

r² : 0,7 to 0,87
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Simulation possibilities

Calculating the optimal distance for the selected tree species 
by multiplying the target diameter with a distance factor

Tree species Distance factor

Betula alnoides 0,34

Magnolia baillonii 0,28

Castanopsis hystrix 0,28

Michelia  macclurei 0,26

Tectona grandis 0,23

Erythrophleum fordii 0,30
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Example

Minimum Distance between two Michelia 
macclurei trees:
- Target Diameter: 60cm
- Distance factor 0.26 

Distance [m]= 60*0,26
Distance [m]= 15,6



Discussion and consequences
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Application possibilities

Adapted to individual management targets as
-Target diameter
-Target production time
-Target species mixture
-Target system design (closed stand versus ValWood design)
-…



谢谢!
Danke!

Thank you!



Needs for future research

Height growth analyses 
- Development of site- specific height growth models
- Elaborate models on pruning periodicity and 

intensity
Stronger focus on branch development, 
branch mortality and branch occlusion

Research on felled trees is of utmost 
importance!
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Crown Diameter model

Model formulation:
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ε++= DBHbaCD *
where:
CD = crown diameter [m]
DBH = Stem diameter at 1.30m breast height [cm]
ε = error term
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Workshop on pruning
Flashlights
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Publications:
Publication for workshop participants

Storch, J.; Dörr, A.; Bender, 
B.; Spiecker, H. (2009):
Guideline for valuable wood 
production in Agroforestry 
Systems. Institute for Forest 
Growth. Freiburg i. Br.
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Publication for German- speaking 
practitioner community

Storch, J.; Spiecker, H.; 
Becker, G.; Dörr, A.; 
Engler, B.; Makeschin, F.; 
Wolff, M. (2010): China auf 
dem Weg zu einer 
zukunftsfähigen 
Forstwirtschaft. In: AFZ- der 
Wald, Jg. 65, H. 4, S. 40–43.
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Publication for scientific community

Storch, J.; Cueni, J.; Spiecker, H.; Guo, W.: Modelling 
growing space of four valuable broadleaved tree species in 
Southern China. (in Review at Forest Ecology and 
Management)
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Supervised Diploma-, Master- and 
Bachelor thesis I

Zhou Ting (2008): „Producing Valuable Wood in Guangxi 
China within Agroforestry System- Assessment of Eligible 
Tree Species“
Xu Wei (2008): „Valuable Broadleaved Timber in China-
Production, consumption and market“
Chen Jiazhi (2008): „Economic and Cultural Value of 10 
Selected Tree Species in Zhe Jiang Province, China“
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Supervised Diploma-, Master- and 
Bachelor thesis II

Martin Reinbold (2009): „Zusammenhang zwischen 
Kronenbreite, Höhe und Stammdurchmesser von Magnolia 
macclurei“
Josephine Cueni (2009): „Modeling target oriented 
agroforestry systems for valuable wood production using 
Betula alnoides and Magnolia baillonii (formerly 
Paramichelia baillonii) in Southwestern China“
Daniel Baur (2010): „Erstellung von Wachstumsmodellen 
von Tectona grandis und Erythrophleum fordii“ (in progress)
Zong Yan (2010): „Market analysis of different timber 
assortments in China” (in progress)
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Problems to solve
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Next steps 

Joint publication. Topic: synthesis of the 
outcomes of the complete project.
Supervision of the remaining Master and Diploma 
thesis. Possible publication together with students
Final meeting in Nanning
Final report


