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Abstract 

Thinning, a common silvicultural practice, has significant effects on wood quality. By strategically 

removing certain trees within a forest stand, the remaining trees have improved access to essential 

resources like sunlight and nutrients, leading to enhanced wood quality. Thinning can result in 

straighter and more stable tree stems, reducing the number of branches and knots and promoting 

heartwood formation. However, the effects of thinning on wood quality may vary based on factors 

such as thinning intensity, tree species, and stand conditions. Proper implementation of thinning can 

positively impact wood properties, making it more suitable for high-quality timber and various wood-

based products. 
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Introduction 

Forest thinning, also known as timber thinning or selective logging, is a forestry management 

practice that involves the strategic removal of some trees within a forest stand to achieve certain 

objectives. The main goal of forest thinning is to improve the health, growth and overall quality of the 

remaining trees and the forest ecosystem as a whole. In a forest stand, trees compete for resources 

such as sunlight, water and nutrients. Thinning activities control the forest stand density, improving 

the growth of the remaining trees (Grant et al., 2007) based on sustainable approaches (Zeide, 2004) 

and also decreasing the tree mortality rates from a long-term perspective (Brissette et al., 1999). Thus, 

selective thinning should be encouraged for proper and sustainable forest management, supporting the 

forest stability, productivity and quality.  
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Furthermore, the physical and mechanical properties of harvested wood can exhibit variations 

due to forest management practices, affecting both the stand and individual tree levels (Machado et 

al., 2014). Consequently, it becomes crucial to identify specific wood properties that can enhance 

timber quality, helping to guide the selection of optimal forest management options aimed at 

improving overall wood quality. 

Wood quality can be defined as a collection of attributes that contribute to the economic value 

of woody materials in their intended applications (Jozsa and Middleton, 1994). Briggs and Smith 

(1986) provided a definition of wood quality as "a measure of the suitability of wood for a particular 

use." These characteristics encompass various properties such as wood density, uniformity in tree ring 

size, the absence of knots, and the proportion between early wood and late wood. 

Effect of thinning on wood quality 

Thinning can have significant effects on wood quality, both positively and negatively, 

depending on how it is implemented and the specific conditions of the forest stand. 

1. Density 

The density of wood is closely linked to its strength and structural performance (Bendsten, 

1978). Consequently, density is a significant factor in determining the timber's mechanical properties. 

A study conducted on Eucalyptus trees revealed that their density was responsible for 81% of the 

variation observed in their Modulus of Elasticity (MOE) (Yang and Evans, 2003). Typically, wood 

with higher specific gravity is preferred for applications requiring high strength. However, solely 

relying on density may not be the most accurate way to predict the mechanical properties of structural 

lumber. Zhang (1999) conducted a study on softwoods and found that while density does influence 

Fig 1. Before and after thinning 
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stiffness (MOE) and other mechanical properties to some extent, its impact varies for different 

properties.  

 

 

2. Microfibril angle (MFA) 

The Microfibril Angle (MFA) refers to the angle between the cellulose microfibril and the cell 

axis in the cell wall. It is commonly studied concerning the S2 layer MFA of the cell wall. One 

consistent trend observed is that MFA tends to decrease with the age of the tree. Inward from the pith, 

MFA is larger in the innermost rings of the tree and gradually decreases in the rings farther from the 

pith. Moreover, within the same ring, MFA decreases at higher positions within the tree. Additionally, 

in fast-growing trees, the large growth rings exhibit larger MFA values. Researchers have found that 

MFA plays a significant role in influencing the mechanical properties of wood cells and has a 

considerable impact on wood and fiber 

product properties. Notably, an increase in 

MFA results in greater longitudinal shrinkage 

of wood.  

3. Tracheid length 

The length of tracheids in wood is 

directly related to the age of the annual ring 

and inversely related to the width of the ring. 

Lindstrom (1997) conducted a study and found that 

Fig 2. Density 

Fig 3. Microfibril Angle 
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tracheid length depends on the logarithm of cambial age and growth ring width. Additionally, tracheid 

length increases with tree height, leading to significant variability within a tree, which varies greatly 

between different tree species. Furthermore, tracheid length and microfibril angle (MFA) are inversely 

proportional to each other. 

4. Knots 

Knot size and frequency have adverse effects on the wood's quality for its intended use. The 

impact of knots on wood properties is influenced by both their size and frequency. As knot size 

increases, the strength of wood under compression tends to decrease, leading to a trend of decreasing 

Modulus of Elasticity (MOE). Similarly, the Modulus of Rupture (MOR) of wood is negatively 

correlated with knots. The presence of knots results in a region of distorted grain surrounding them, 

which significantly decreases the strength and stiffness of the wood. This area with distorted grain 

becomes a common location for failure to occur. The negative impact of knots on the mechanical 

properties of wood can be ranked in decreasing severity as follows: tensile strength, MOR, 

compression strength parallel to the grain and MOE.  

 

 

It is important to note that the effects of thinning on wood quality can vary depending on the 

specific tree species, site conditions, thinning intensity, and the age of the trees. Proper planning and 

implementation of thinning are crucial to maximize the positive impacts on wood quality while 

minimizing potential negative effects. Overall, when thinning is carried out as part of a well-designed 

forest management plan, it can contribute to producing higher-quality timber and promote sustainable 

forest practices. 

Fig 4. Knots 
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Conclusion 

Thinning significantly impacts wood quality by strategically removing certain trees within a 

forest stand. This process enhances the growth of remaining trees, leading to improved wood 

characteristics such as straighter stems, reduced branches and knots and larger diameters. However, 

thinning intensity must be carefully considered, as excessive thinning can have adverse effects, 

including reduced biodiversity, increased wind throws risk and decreased carbon sequestration. 

Therefore, proper planning and implementation of thinning practices are essential to maximize 

benefits and minimize potential drawbacks. 
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