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The color variance of dry coconut wood and its relationship with the wood 
density was explored. Coconut trunks with two different ages of 30 and 60 
years old were selected for the experiment. Wood color was measured by 
the CIE L*a*b* or CIELAB color system on both the transverse 
(longitudinal-tangential plane) and cross (tangential-radial plane) sections. 
The results showed that all color parameters (L*, a*, b*) tended to 
decrease with increasing wood density for both sections in which the value 
on transverse section was slightly higher. At a given density, the color 
value of the older trunk was lower. All color parameters appeared to be 
related with density in a linear relationship with relatively low R2 for both 
ages. The best correlation was observed for the b*-density relationship on 
cross sectional samples for both trunk ages, showing R2 values of 0.53 to 
0.60. This implies that it might be possible to use this color parameter as 
input for the grading of coconut wood’s density. 
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INTRODUCTION 
 

Coconut wood is an interesting alternative raw material for wood-based products 

because it is available in large amounts worldwide (Rethinam 2005). Coconut wood tissue 

mainly consists of fiber and parenchymatic cells. Fiber is darker, stiffer, and stronger than 

parenchyma cells (Fathi 2014). Generally, fibers are concentrated in the periphery zone, 

and their number decreases in the central zone (Meylan 1978; Fathi 2014; Srivaro et al. 

2020). As a result, coconut wood color at the outer zone is darker than that of inner zone 

and has higher strength (Meylan 1978; Killmann 1983; Fathi 2014; Srivaro et al. 2020).  

To utilize this wood material, suitable property grading rules for coconut wood need to be 

established, as otherwise, uncertainty in properties could be expected. 

Lumber grading for softwood and hardwood is generally evaluated by two methods, 

namely, visual and machine-stress grading (Kretschmann 2010). Sometimes a combination 

of both methods is used. In these methods, natural defects such as knot and slope of grain, 

which are visually observed, are considered as strength-reducing factors (Kretschmann 

2010). Because such defects are absent in coconut wood, the lumber grading evaluation 

system used should be different than normal wood. It has been reported that coconut wood 
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properties are strongly related to its density (Fathi 2014; Srivaro et al. 2020). This implies 

that grading based on density can be useful for predicting other properties of coconut wood. 

This work investigated the color difference of coconut wood at various positions 

within a tree trunk using luminance parameters (L*, a*, b*) of the CIELAB color scale. In 

addition, its suitability as a potential parametric system for grading of coconut wood based 

on density was evaluated. The color of wood specimens was measured on the transverse 

(tangential-longitudinal plane) and cross (tangential-radial plane) sections at different ages. 

The correlation between color parameters and wood density was determined.  

 
 
EXPERIMENTAL 
 

Three coconut trunks (two 60 years old and one 30 years old) were chosen for this 

study from the plantation area of Thasala district (Nakhon Si Thammarat province, 

Thailand). The bottom part of the trunk (~3 m from the ground) was selected for the 

experiment and sawn into specimens of dimensions 55 mm thick, 110 mm wide, and 40 

mm long. Both 60 years old trunks were cut from the same plantation area. The coconut 

wood lumbers were then dried at 60 °C using a hot air oven for a week. After that, the 

lumber pieces were kept in a conditioning room at temperature and relative humidity of 20 

°C and 65%, respectively for about 4 months in order to obtain coconut wood with the final 

moisture content of 12%. Prior to the measurement of wood color, both tangential and 

longitudinal plane of wood samples were sanded with sandpaper and both radial plane were 

cut using circular saw to obtain smooth surfaces. Wood color was measured on both 

transverse and cross sections using color analyzer (ColorFlex colorimeter, Hunter 

Associates Laboratory, Inc., Reston, VA, USA). The degree of lightness, redness-

greenness, and yellowness-blueness were described by the L*, a* and b* parameters, 

respectively. Density of wood sample was also determined by dividing the weight by its 

volume. In total, 101 coconut wood samples were measured. 

 
 
RESULTS AND DISCUSSION 
 

Figure 1 shows the texture appearance of the 30 and 60 years old dry coconut 

lumbers on transverse and cross sections. By visual inspection, the color of dried coconut 

lumber tissue of the outer zone on transverse or cross sections appeared darker than the 

inner zone for both ages. The wood color measurement showed a similar trend. All color 

parameter values (L*, a*, b*) decreased with increasing coconut wood density (Fig. 2), 

indicating that high density wood was darker.  

Moreover, the values of L*, a*, b* measured on the transverse and cross sections 

were slightly different for both trunk ages. All values measured on the transverse section 

were slightly higher than the values measured on the cross section, but the differences of 

both values were less for the older trunk. At a given density, it was found that the value of 

the 30 years old trunk was slightly higher for all color parameter value, indicating that 

wood color for the 60 years old trunk was darker. This corresponds with its texture 

appearance as shown in Fig. 1. The color difference between the two aged group specimens 

might be the result of the various extractive contents in their tissue or the presence of the 

thick-walled fibers in the older trunk rather than the younger one. 
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Fig. 1. Texture appearance of the dried coconut wood samples on transverse (longitudinal-
tangential plane) and cross (tangential-radial plane) sections at various positions along cross 
section (a) the 30 years old trunk and (b) the 60 years old trunk. 

 

The color parameter values for both transverse and cross sections related with 

density indicated a linear relationship but with relatively low R2 value for most of them. 

The best correlation for the 60 years old trunk was observed from the b*-density 

relationship either on transverse or cross sections, showing R2 values of 0.62 and 0.53, 

respectively. For the 30 years old trunk, the best correlation was observed from the b*-

density relationship on cross section. The R2 values of the other correlations were relatively 

low. This result implies that it might be possible to use the b* value as a potential grading 

parameter for the density of coconut wood. However, other potential parameters that might 

affect the color of the dried coconut wood such as drying schedule, different plantation 

area of coconut tree, and positions of coconut wood along the trunk height should be further 

investigated in order to achieve a precise correlation for a prediction of coconut wood 

density in practice. 
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Fig. 2. Relationship between color parameter values (L*, a*, b*) measured either on transverse or 
cross sections and density of coconut wood, (a) the 30 years old coconut trunk and (b) the 60 
years old coconut trunk. LC*, aC*, bC* = color parameters measured on cross section, LT*, aT*, bT* 
= color parameters measured on transverse section. 
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CONCLUSIONS 
 

1. All measured color parameter values tended to decrease with increasing wood density 

values for both transverse and cross sections. The color parameter values of the older 

trunk appeared to be lower for a given density.  

2. All color parameter values tended to be related with wood density in a linear 

relationship but with low R2 value. The best correlation value was observed at the b*-

density relationship for the 60 years old trunk both on transverse and cross section (R2 

values ranged from 0.53 to 0.62). For the 30 years old trunk, the best correlation was 

observed at the b*-density relationship on cross section (R2 = 0.6). The other correlation 

values showed relatively low R2. 
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