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Outline of Presentation 

� Links between FR and CTE

� Key drivers of variation 

• Genetics 
• Spacing 

� Summary and conclusions
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Key Factors Affecting Timber Properties 

� Mechanical properties affected by:

• Wood density 
• Microfibril angle 
• Knots 

� These in turn are affected by: 
• Genetics 
• Environment (soils and climate) 
• Silviculture 
• Rotation length 
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Current Research 

� Studies are being undertaken to quantify four 
of the key drivers of variation in wood 
properties 

• Genetics (Kershope Study) 

• Silviculture (Baronscourt Study) 
• Environment (Benchmarking Study) 

• Rotation length (Birkley Wood Study) 
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Sampling Strategy 

Battens & Discs Radial 

A common approach is used across all studies 

Tree Logs Small clears Slices


–
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Tree and Log Assessment 

Dynamic MOE predicted from measurements

of acoustic velocity made on standing trees


and logs


(Photos courtesy of Alexis Achim)
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Conversion of Logs into Battens 
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Measurement of Timber Properties 
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Destructive Testing 
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Assessment of Knots 

Knot size and location measured

from digital photographs
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Kershope Progeny Trial 

�	 Established by Tree Improvement Branch in 1968 
• Plot size experiment rather than a true progeny trial 

�	 Forest Research led study to compare the physical and 
mechanical properties of the progeny of selected plus trees: 
•	 Improved density (C) 
•	 Improved vigour (G) 
• Improved stem straightness and branching characteristics (O) 
•	 Unimproved QCI material (control) (Y) 

� Log characteristics and batten mechanical properties,

distortion, compression wood and knots measured


���������������������������������������������������� 



Event/seminar tit le

Basic Density 

300 

350 

400 
B

as
ic

 D
en

si
ty

 (k
g/

m
³)

 

C G O Y


Progeny


���������������������������������������������������� 



Event/seminar tit le

Batten Stiffness 
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Sources of Variation in MOE 

� Rep 5.2% 
� Plot within rep 0.6% 
� Tree within plot 38.4% 
� Log within tree 5.3% 
� Batten within log 50.6% 

���������������������������������������������������� 



Event/seminar tit le

Density and MOE 
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Dynamic vs Static MOE 
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Strength 
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Stability - Distortion 

Distortion measured over a 2 m span


Mean moisture content 18% (range 12-26)
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Twist 
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Slope of Grain 
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Summary of Kershope Results 

�	 Strength and stiffness of battens from progeny of selected 
plus-trees do not differ from those of QCI trees 

�	 Significant differences in the amount of distortion 
(particularly twist) between progeny 
•	 Differences in slope of grain 

�	 Progeny with improved straightness do yield a greater 
recoverable volume of timber 

�	 Major sources of variation in MOE are between battens 
within a log and between trees within progeny 

�	 Future studies should aim to reduce these sources of 
variation to truly test for a progeny effect 
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Baronscourt Spacing Trial 

�	 ��������������������������������������������������� ��������������������������� 
•	 ���������� 
•	 ����������� 
•	 ����������������� 
•	 �������������������������� 
•	 ����������������� 
•	 ������������ 
•	 ������������������ 

�	 ���������������������������������������������������������������������� 
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Brazier and Mobbs Study 
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Objectives 

�	 ��������������������������������������������������������� 
������������������������������������������ 
• �������������������������������������������������������� 

� ������������������������������������������� 

� ����������������������������������������������������� 
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Experimental Design 

• Five replications in a Latin square 
design. 

• In each plot, a total of 49 trees were 
first established as experimental trees 

• Planted in 1949 

• Respaced in 1960 before canopy 
closure 

• 3 trees per plot selected 

• 24 plots used 

• 72 trees in total 
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Spacing Examples 

18x18 12x18 

12x12 6x6 
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Branch and Stem Measurements 
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Acoustic Velocity 

• HM-200 acoustic tool 

• Used on logs and battens 

• ST-300 acoustic tool 

• Used on standing trees 
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Material Testing 

• MOE 

• MOR 

• Density 

• Knot size and location 

• Distortion 

• Wood anatomy and 
microfibril angle 
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Tree Taper (H/DBH) 
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Live Crown Ratio 
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Branch Size 
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Branch Index 
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Timber Stiffness 
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Timber Strength 
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Summary 

� ����������������������������������������� 
������������������������� 
•	 ����������������������������������������� 
�������������������������� 

•	 �������������������������������������������������� 
���������������� 
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