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Abstract: The assamela (afrormosia) of scientific name "Pericopsis Elata" (Harms), large tree of high commercial value, is
an exploited species. It is considered "endangered" by IUCN (International Union for the Conservation of Nature). The
operating diameter was set at 100 cm making rare the ready-to-harvest trees. Studies recommended by the Cameroonian
government as part of the activities of ITTO/ CITES project, should be made to determine a new minimum operating diameter
knowing that the diameter increases with age. No credible solution is provided in the scientific literature to compensate for its
scarcity for exploitation. In addition, little or no information is available describing the variation of its physical properties over
time in order to find the age for which its wood has good physical properties to be marketable. It is in this context that the
present work has been undertaken. In this study, we adopted an experimental approach to evaluate the physical properties of
this species exploited in southeastern Cameroon. Then, we studied the variations of these properties according to the age of the
tree in order to propose tracks for their exploitation. Thus, tests carried out in the laboratory allowed us to estimate the
relationship between the physical properties (Percentage of Heartwood, fiber Saturation Point (FSP), shrinkage, Moisture
Content, Anhydrous Density, Basic density) and the Age (or Diameter). For this purpose, after three months of natural drying
in the laboratory. We have evaluated the above physical properties with respect to age. This study shows that physical
properties change as diameter increases, and change very fast from 65 cm diameter. From the analysis of the experimental
data, we deduced that the minimum diameter of the exploitable trees must be equal to 80 cm corresponding to the age of about
200 Years. We can also point out a similarity between these results and some of the literature, according to the complex
behaviour of biomaterials.
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assamela (afrormosia) of scientific name "Pericopsis Elata"
(Harms), large tree of high commercial value. Pericopsis
clata is a trees species of the family Fabaceae [1], known
commercially as Afrormosia or Assamela. This exploited
species currently suffers from major regeneration problems
on its natural distribution area of the Congo Basin. As such,

1. Introduction

The forests of Central Africa are characterized by an
important specific richness. Among the species they host are
large sun-loving trees exploited for their wood such as the
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it is listed in Appendix II of CITES and is considered
"endangered" by IUCN [2]. This has led to its classification
in Annex II of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES).

In Cameroon, Afrormosia reserves cover an area of about
4,071,857 ha and are mainly limited in the Eastern Region in
the basins of the four rivers Dja, Boumba, Ngoko and Sangha.
Forest Units (UFA) covers Forty-two percent of this area.

Since 2005, OIBT and CITES have been working together
to develop a comprehensive capacity building project on
sustainable trade for three species listed in CITES Appendix II.
From logging companies, the minimum exploitable diameter
(MED) usually depends on the age of the tree. This diameter
has been raised to 100 cm and it is a serious problem for
loggers because they cannot find enough good quality
resources. Trees of Pericopsis elata with a diameter of about
100 cm are rare, and the few that exist have many heartwood
defects. This is an important shortfall for both the forestry
companies and the Cameroonian state; the wood of Pericopsis
elata being felled almost dead, and not alive. This Minimum
Exploitable Diameter must be redefined on a scientific basis.

To this purpose, on 26 August and 13 September 2013, the
Government of Cameroon and ITTO signed an agreement
relating to the implementation of two ITTO / CITES program
activities. Then, studies should be made to determine a new
minimum diameter for exploitation knowing that its growth
average diametric is 0.42 + 0.14cm per year in natural mixed
moist forest [3- 5]. Botanical, physical and mechanical
properties have been determined [5]. No credible solution is
provided in the scientific literature to reduce its scarcity for
exploitation. In addition, little or no information is available
describing the variation of its physical properties over time in
order to find the age for which its wood has good physical
properties to be marketable.

The objectives of our investigatios is the evaluation of the
physical properties of Pericopsis elata wood at different
stages of growth and the study of the variations of these
properties according to the age of the tree in order to propose
tracks for their exploitation. In this study, we adopted an
experimental approach to evaluate the physical properties of
this species exploited in southeastern Cameroon.

2. Materials and Methods

2.1. Presentation of Specie Under Study
Species Descriptions

Afrormosia or kokrodua, a large West African tree, is
sometimes used as a substitute for teak (Tectona grandis).
The heartwood is fine textured, with straight to interlocked
grain. The wood is brownish yellow with darker streaks and
moderately hard and heavy, weighing about 740 kg.m” at
12% moisture content [5]. The wood dries readily with little
degrade and has good dimensional stability. The heartwood is
highly resistant to decay fungi and termite attack and is
extremely durable under adverse conditions. Pericopsis elata
is often used for boat construction, joinery, flooring,

furniture, interior woodwork, and decorative veneer [6].

2.2. Determination of the Percentage of
Heartwood

To measure the percentage of heartwood, a maximum of
four 5 cm thick slices were taken from each sample tree. The
radiuses of the sections of the slices were measured from the
marrow to the inner limit of the bark (R;, R,, Rs,...) and from
the pith at the limit of the heartwood (ry, 13, 13,...) thanks to
the pocket meter. Four radiuses were measured for regular
sections, and 6 radiuses for irregular sections, according to
the strong and small curvatures of the section as shown in
Figure 1.

“heartwood

Figure 1. Measurement of radius on a slice.

The total areas of the sub-bark section and heartwood were
calculated for each wooden slice using the quadratic mean of
the radiuses [7-8].

T

Srssg = 2 ?:1 Riz = ”25:1 Diz Q)

Ayt =nyi, d? )

S. =
TSSE 4

Where Sygr 1s the total area of the section under bark, Syp
the total area of the section of the heartwood, R; the radius of
the section under bark in i direction and r; the radius of the
heartwood measured from the bark to the sapwood in i
direction, with D? = 4R? and d? = 4r7.

The percentage of heartwood (% D) was determined for
each sample according to equation (3) [9]:

0 V;d STD
%D = —4 x100 = —12-x100 3)
¢ STSSE
where V. ., and VCh are the volumes of the cylinder generated

respectively by the heartwood and the sub-bark wood which
was obtained by multiplying respectively the mean total
surfaces of the heartwood and the sub-bark section by the
height of the trunk taken from each tree.

2.3. Sample Collection

Then the various logs are cut to obtain planks. Half of the
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planks from a plain-sawn, and the other half of a quarter-
sawn. Such approach makes possible to obtain, during the
tests, the characteristics in the three directions of orthotropy.

On this basis, 20 planks were selected and sent to the
Laboratory for the analysis phase. Figure 2 gives a view of
the planks in natural drying in the laboratory.

Figure 2. Pericopsis elata wood in natural drying in the laboratory.

Spaces are created between the planks to allow the
ventilation which homogenizes and accelerates the drying in
natural environment.

2.4. Physical Properties: Experimental Setup

Wood, like many natural materials, is hygroscopic since it
gains or losts moisture from the surrounding environment.
Many of the challenges of using wood as an engineering
material arise from changes in moisture content or an
abundance of moisture within the wood. From studies of the
effect of moisture on the physical and mechanical properties
of wood, several authors have concluded that, below the
Fiber Saturation Point (FSP), these properties deteriorates
when the humidity increases. [10-22].

2.4.1. Moisture Content

After three months of natural drying, we determined the
moisture content of a batch of specimens from each log. For
this purpose, according to standard NF B 51-004 [23], cubes
of 20x20x20 mm’ of side are taken from each log and
weighed by means of a 0.01g precision electronic balance.
The specimens are weighed to obtain the actual mass (my),
and then, dryed in an oven set at 103 °C until the mass is
stabilised. A fast weighing is carried out at the exit from the
oven to determine the anhydrous mass (m,,).

The moisture content (H) of each specimen expressed as a
percentage shall be calculated using the equation 4:

H =22x100 = 2 x 100 @)
mgq a
The moisture content is a fundamental characteristic of the

state of wood whose affects the others properties [24-31].

2.4.2. Fiber Saturation Point

The fiber saturation point (FSP) corresponds to the limit
moisture content for which the cell walls of the wood
material no longer absorb water [25-32]. According to the
literature, the moisture content of the fiber saturation point

varies from 22% to 44% and depends on the species and the
temperature. [6, 24-31, 33-34].

To carry out this study, we produced six specimens per
diameter. These specimens are free from visible macroscopic
defects and are dryed in the oven at 103°C until the mass is
stabilized. The test pieces are then weighed and the radial
and tangential dimensions measured by the digital caliper. In
the following, the specimens are placed in a humid
environment where, at regular intervals of time, we measure
their current masses on the one hand, and their current
dimensions on the other hand. The collected data allow us to
calculate the moisture content at the time of the measurement
and the relative variations of the dimensions and the
volumes. The moisture content corresponding to the fiber
saturation point (FSP) is obtained by plotting the shrinkage
curve with respect to the moisture content [35].

2.4.3. Shrinkage

Below FSP and during desorption or absorption, a wooden
specimen undergoes dimensional variations, which occur
only between the saturated state and the anhydrous state [25,
34, 36].

In order to study the shrinkage for each diameter, a set of
six specimens is selected for the concerned diameter.
According to the recommendations of standard NF B 51-006
[28-35], we have determined for each specimen:
the total shrinkage a; per log diameter given as:

Kj

+K;
a
a; =

S—2 % 100 (5)
is
The coefficients of shrinkage f; per log diameter were also
determined as:
=Hs™la 109
B: = Kogxtis < (6)
Where: i = R (radial), T (tangential), L (longitudinal),
(volumetric); K;, is the size of saturated specimen; K;, the
size of anhydrous specimen.

2.4.4. Density

According to Guitard [25], mass density is the ratio
between the mass (m;) and the volume (V;) of a sample which
aims to specify the mass quantity of woody matter contained
in a given volume of wood. It is a basic indicator of the
mechanical properties of wood [37-40]. The method of
sampling, preparation and conditioning of the test specimens
is specified in NF B 51-003 [41]. Conventionally, the
operational mode for determining the different densities per
diameter is governed by standard NF B 51-005 [42] and
given in equation 7:

pi=5 (7)

The volume of the sample was measured by a physical
process consisting of immersing the specimen kept in water
with a thin rod before taking the water level. The difference
in volumes gives us the volume of the specimen.

The reference density of wood is that obtained with



14 Fouotsa Woutsop Christian Martial et al.: Contribution to the Study of Variations of Physical Properties of
Pericopsis elata with Respect to Different Stages of Growth

reference moisture H = 12%, which serves as a reference for
comparing wood. Different methods have been used to
convert measures of wood density at 12% moisture (p;,),
which are often available in forestry institute databases, into
basic wood density (py). Based on basic wood density data
and air-dry wood density data (supposedly close to 12%
moisture) for tropical species or genera Chudnoff (1984) and
Reyes et al. (1992) have proposed a linear regression
between p, and py; (Eq. 8) [43-44].

pp = 0.0134 + 0.800p,, (8)

Formula (8) can be inverted to compute p/2 from pb (Eq.
9).

_ pp—0.0134
0800

P12 )
2.4.5. Basic Density

The Basic density is obtained by dividing the oven-dry
weight by the green (maximum swollen) volume. To
determine a single volume of a specimen, it is necessary to
measure its volume (V) when saturated with water. In the
same way, the definition of a single mass for a specimen
must exclude any possibility of variation due to the
hygrometry, one measures therefore the anhydrous mass (m,)
[45-46]. We define the Basic density (Id) by equation 10:

Id="2

Vs

(10)

Since wood is a porous material, it is difficult to measure
the volume by immersion. We bypassed this difficulty by
using the formula (Eq. 11) [47]:

1

mg
—=-0.347
my

Id = (11)

2.4.6. Porosity

Porosity is the ratio of empty volume to total volume. The
density of a wood species depends on its porosity and is great
when the porosity is small. Knowing the specific density of
the wood material itself p. = 1530 kg.m™3 [25, 48], we
have also estimated the pores volume rate or porosity (y), per
diameter using equation 12:

y=( —Z—Z)xwo (12)

3. Results
3.1. Percentage of Heartwood

The results show that, this timber is yellow brown. A cross
section shows growth rings and contains an average of about
88.7% of heartwood. Table 1 summarizes the percentage of
heartwood per diameter.

Table 1. Percentage of heartwood per diameter.

Mean diameter Mean diameter of Percentage of

Sample of wood (cm) heartwood (cm) heartwood (%D)
1 54 50.5 87.5

2 70 65.8 88.4

3 78 74.1 89.3

4 85 80.4 89.46

3.2. Hygroscopy

The curve of figure 3 gives the variation of the average of
the moisture content with respect to the diameter after more
than one month of natural drying of planks previously soaked
in water.

N
W

H(%) = f (Diameter)

B W
W W

Mosture H (%)

W
(%

——H(%) = f (Diameter)

[Se)
i

50 55 60 65 70 75 80 85 90

Diameter (¢m)

Figure 3. Moisture content after three months of natural drying with respect
to diameter.

Table 2 Presents the moisture of the specimens of each log
after more than one month of natural drying of planks
previously soaked in water.

Table 2. Moisture content (H) of Pericopsis elata in the laboratory per diameter.

54 cm 70 cm 78 cm 85 cm
Specimens M Mo H Specimens Mu Mo H Specimens M Mo H Specimens M Mo H

(€3] (€3] (%) ® ® (%) ® (€3] (%) (€3] (€3] (%)
Al 6.5 499 3026 BI 695 523 3288 ClI 784 55 42.54 DI 774 479  61.58
A2 6.71 516 30.03 B2 7 528 3257 C2 749 53 4132 D2 751 462 6255
A3 695 542 2822 B3 729 55 3254 C3 768 54 4222 D3 8.09 499 62.12
A4 7.06 525 3447 B4 7.13 545 3082 C4 7.68 533 44.09 D4 8.18 5.03 62.62
AS 734 554 3249 BS 729 548 33.02 C5 7.92 553 4321 D5 7.84 481 6299
A6 6.77 519 3044 B6 757 572 3234 C6 754 53 4226 D6 738 455  62.19
A7 733 549 3351 B7 7.18 539 3320 C7 7.65 536 4272 D7 7.63  4.66 63.73
A8 6.71 527 2732 BS 736 561 31.19 C8 7.51 535 4037 D8 744 454  63.87
A9 6.63 506 31.02 B9 735 551 3339 C9 7778 545 4275 D9 796 485 64.12
Al10 7.15 549 3023 BI0 7.14 539 3246 CI10 7.65 535 4299 DI0O 791 487 6242
All 6.83 535 27.66 BIl 6.83 5.14 3287 Cl1 739 521 41.84 DIl 853 522 6340
Al2 7.06 544 2977 BI2 7.08 532 33.08 CI2 7.14 501 4251 DI2 811 502 6155
Average 30.45 Average 32.53 Average 42.40 Average 62.76
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3.3. Fiber Saturation Point

3.3.1. Determination of FSP

As indicated above, the moisture corresponding to the fiber saturation point (FSP) is obtained by plotting the shrinkage
curve with respect to the moisture content. This was done for each diameter. (figure 4. a, b, ¢, d) is an illustration of the curve
dimension-moisture content per diameter.

Specimen A2 Specimen B2

_ 20.8 20.6 -
= 20. 20. &0 S0DOCID
£202 §202 4
=] 20 & 20 )
= s
£198 s /‘{
'g 19.6 é 19.6 ’
S 194 Radial direction $194 § —&— Tangential direction
= o - / D E :
g 19.2 —4— tangential direction 219.2 ¢ —o—Radial direction
Z 19 s 19

18.8 £1s8

0 50 100 é 0 20 40 60 80
Moisture content (%) Moisture content (%)
(@) ()
Specimen C1 Specimen D2

204 204

() =

g20.2 202

& = 20

£ o

g 2 S108 8

£1938 z 0 o0

= 196 519.6

g 194

g £19.2

2192 /—0— Tangential direction "2 19 —=e—Radial direction

§ 19 /’ —e—Radial direction 218.8 —o— Tangential direction

Z188 al18.6

0 20 40 60 0 20 40 60 80
Moisture content (%) Moisture content (%)
(¢) (@

Figure 4. Shape of hygroscopic curves dimension-moisture content.

of twelve specimens per diameter. After verifying that the
values are closed to one another, we have averaged for each
diameter. Table 3 shows the obtained averages.

3.3.2. Variation of FSP with Respect to
Diameter
The approach here is to study the variation of FSP with
respect to diameter. For this purpose, we determined the FSP

Table 3. FSP by diameter.

Diameter (cm) 54 70 78 85
Mean FSP (%) 30.1 32.0 34.7 34.8

From this table we have plotted the curve of figure 5, 3.4. Shrinkage

representing the variation of the PSF with respect to the diameter. ) ) )
In order to study the shrinkage for each diameter, a set of six

36 FSP - Diameter specimens is selected for the diameter concerned. After having
34 e P marked the three directions (Longitudinal, Radial and tangential),
S 85 ¢ * FSP = f (Diameter) the three dimensions are measured using the numerical calliper
[ . .
2 —— Linear (FSP = f rule. The test pieces are then placed in the oven and when the
30 ¢ (Diameter)) . . .
masses become constant, the dimensions are again measured.
28 5 0 o % % According to the expressions (5) and (6), tables 4, 5, 6 and 7
Diameter (cm) summarise shrinkage for each diameter range.

Figure 5. Variation of FSP with respect to diameter.
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Table 4. Variation of shrinkage for diameter 54 cm.

Specimens Xy (mm) Zy (mm) Zy (mm) Xo (mm) Yo (mm) Zo (mm) ap ar ar ay artagtar

1 19.88 19.8 20 19.87 19.53 18.62 0.05 2.35 5.96 8.215 8.36

2 19.8 20.1 19.9 19.79 19.43 19.04 0.051 236 5.27 7.557 7.681

3 20 20.2 19.8 19.99 19.41 19.02 0.05 1.97 5.84 7.742 7.86

4 19.9 19.8 20.5 19.88 20.08 18.75 0.101 2.05 53 7.336 7.451

5 20 20.2 19.8 19.98 19.32 19.25 0.1 242 4.7 7.106 7.22

6 19.8 20.1 19.9 19.79 19.42 19.11 0.051 241 493 7.265 7.391

Average 0.067 2.26 5.33 7.53 7.66

Standard deviation 0.02 0.17 0.38 0.30 0.31
Table 5. Variation of shrinkage for diameter 70 cm.

Specimens Xy (mm) Zy (mm) Zy (mm) Xo (mm) Yo (mm) Zo (mm) ar ag ar ay atagtor

1 19.81 20 19.8 19.79 19.84 18.92 0.101 2.06 5.4 5.30 7.301

2 19.89 19.9 20.1 19.88 19.81 18.94 0.05 2.55 4.82 6.24 8.48

3 20 19.8 20.2 19.99 19.41 18.85 0.05 2.23 4.8 8.57 6.46

4 19.99 20.5 19.8 19.98 20.04 19.01 0.05 2.33 7.27 6.19 9.12

5 20 19.9 20.2 19.99 19.45 18.64 0.05 2.64 5.86 9.85 7.06

6 19.8 19.9 19.75 19.77 19.79 18.75 0.152 2.66 5.06 5.73 8.922

Average 0.075 241 5.54 6.98 7.891

Standard deviation 0.034 0.21 0.67 0.90 0.72
Table 6. Variation of shrinkage for diameter 78 cm.

Specimens Xy (mm) Zy (mm) Zy (mm) Xo (mm) Yo (mm) Zo (mm) ar ag ar ay artagtar

1 19.8 20 19.88 19.8 19.53 18.82 0.051 2.35 4.02 6.28 6.42

2 19.82 19.9 20.1 19.8 19.45 19.02 0.151 2.26 4.28 6.54 6.69

3 20 19.82 20.2 19.98 19.21 19.01 0.1 2.98 7.57 10.50 10.65

4 19.9 20.5 20.04 19.8 19.82 18.81 0.101 3.32 6.14 9.71 9.56

5 20 19.8 20.2 19.99 19.28 18.95 0.05 2.63 7.23 9.71 9.91

6 19.8 19.9 20.1 19.77 19.37 19.11 0.101 2.66 443 7.11 7.19

Average 0.092 2.7 5.64 8.31 8.40

Standard deviation 0.028 0.3 0.44 0.75 0.70
Table 7. Variation of shrinkage for diameter 85 cm.

Specimens Xy (mm) Zy (mm) Zy (mm) Xo (mm) Yo (mm) Zo (mm) ar ar ar ay a;tagtar

1 19.8 20 19.8 19.78 19.49 18.67 0.101 2.6 5.26 8.20 7.96

2 19.8 19.9 20.1 19.78 19.27 18.94 0.101 2.16 6.32 7.90 8.58

3 20 19.8 20.2 19.98 19.3 19.08 0.1 2.53 5.54 8.02 8.17

4 19.9 20.5 19.8 19.88 19.75 18.76 0.101 4.63 5.25 9.73 9.98

5 20 19.8 20.2 19.98 19.27 19.13 0.1 2.68 53 7.92 8.08

6 19.8 19.9 20.1 19.78 19.44 18.85 0.101 2.31 6.77 8.48 9.18

Average 0.101 2.82 5.74 8.38 8.66

Standard deviation 0.0004 0.39 0.54 0.33 0.60

The curves of Figure 6 show the variation of the radial and tangential shrinkages with respect to the different diameters.

Shrinkage (R and T)

y

Shrinkage (R and T)

0.0131x+4.6194
R?=0.9996

y=0.0186x+1.2132

R?

60

. 70
Diameter (cm)

0.9255

f (Diameter)

90

oR = f(Diameter)

oT = f(Diameter)

Linear («R

Linear (aT

f(Diameter))

f(Diameter))

Figure 6. Variation curves for Radial and Tangential shrinkage with respect to diameter.
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3.5. Density

Diameter (cm)

Specimen 54 70 78 85
3.5.1. Basic Density 6 0.521 0.676 0.631 0.618
Figure 7 gives a shape of the evolution of the Basic density 7 0.568 0.578 0.618 0.715
per diameter. 8 0.564 0.577 0.597 0.623
9 0.594 0.687 0.594 0.681
10 0.574 0.632 0.605 0.625
Basic density - Diameter 11 0.591 0.564 0.629 0.648
0.68 12 0.595 0.575 0.725 0.655
0.66 y=0.0029x +0.404 ¢ Average 0.566 0.607 0.633 0.657
Z 0.64 R?= O9§M Standard deviation 0.028 0.044 0.042 0.039
R 062 /// i iti
s a Linear (linear regression) 3.5.2. Others Densities and Pores Volume
é’ 0.6 ’/// Rate
028 A//'/ The obtained results, as well as the, anhydrous density,
— = - - - o Density at 12% moisture and pores volume rate, are
Dismeter contained in Table 9, for a set of selected specimens with no
amete

Figure 7. Shape of the Curves Basic Density-diameter.

The Infra-density values of each Pericopsis elata sample,
by diameter are summarised in Table 8.

visible macroscopic defects. For each diameter, the average
is determined and figure 8 gives the variation of the average
of anhydrous density with respect to the diameter.

po = f (Diameter)

< 760
S 740 ?
Table 8. Sample Besic density Values by Diameter. £ 70 /
o tor (om) é 700 ’// —— Series]
. iameter (cm £ 680
Specimen 54 70 78 85 T 660 . /
1 0.524 0.656 0.674 0.691 ; 640 — -
2 0.569 0.589 0.679 0.705 620
3 0.525 0.58 0.658 0.695 50 60 70 80 90
4 0.565 0.595 0.595 0.628 Diameter (cm)
2 Uy Uiys U=ty £ Figure 8. Variation of the anhydrous density with respect to the diameter.
Table 9. Anhydrous density, Density at 12% moisture and Pores volume rate per diameter.
. . Diameters (cm)
Quantities Specimens 4 70 78 85
1 648.26 639.85 629.17 742.12
2 640.47 646.48 628.34 727.37
3 625.64 643.90 685.38 720.16
. 3 4 630.69 660.83 673.52 757.95
anhydrous Mass density 0, (kg.m™) 5 656.95 66126 645 83 758.14
6 634.94 652.95 670.69 754.69
Average 639.49 650.88 655.49 743.41
Standard deviation 11.598 8.950 24.38 16.46
. . Average 0.690 0.742 0.775 0.805
0, =3 g
Density py, at 12% moisture (kg m™) gy 4ard deviation 12.87 9.93 27.05 18.27
Pores volume rate 1 (%) Average 58.20 57.46 57.16 51.41
v Standard deviation 1.21 1.04 1.12 0.89

4. Discussion

From Table 1, it can be seen that there is no significant
difference between the percentage of heartwood of trees of
different diameters. This percentage of heartwood is between
87.5% and 89.5% and slightly increases with diameter with
an average of 88.67% and a standard deviation of 0.9%.

Experimental values (table 1) of the moisture content show
that, under the same drying conditions, the specimens from
the smaller diameter logs lose water more rapidly than the
specimens from the logs with larger diameter. Figure 4 shows
the dimensional changes as a function of the moisture

content: it can be seen that the fiber desaturation point
increases little with the diameter, from 30.1 to 34.8%, with
an average of 32.9%. This increase can be approximated by a
linear curve with a correlation coefficient greater than 0.9
(Figure 5), which justifies the accuracy of our results. Thus,
under the same conditions, specimens from young trees tend
to dry faster than those from old trees. An explanation of this
phenomenon may be due to density. Indeed, older trees are
denser and therefore have a greater tendency to retain water
than young trees.

Tables 3, 4, 5 and 6 of the shrinkage by diameter show
that, the average of the shrinkage increases with the diameter,
although locally inversions are observed from time to time.
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Longitudinal shrinkage is almost negligible as shown in the
literature, which proves that the tests were well done [49].

Table 8 shows that the average of Basic density varies
sllightly with diameter (Figure 8). The density at 12%
moisture is between 0.690 and 0.805, and slightly increase
with Diameter, with an average of 0.752 and a standard
deviation of 0.049 (Table 9). We can classify this wood
among the heavy woods which the density is between 0.70
and 0.85 [50]. The shape of the curve of (figure 8) shows that
a linear regression cannot approximate the relationship
between the density and the diameter. It is important to note
that for the Pericopsis elata, no literary reference allows us
to corroborate this result, which makes this result a new data
for the literature. From the diameter 78 cm, the slope of the
density-diameter curve increases strongly. This allows us to
conclude that this species can be exploited for diameters
close to 80 cm, about 200 years old.

5. Conclusion

This work was devoted to the “The variation of the
physical properties of Pericopsis elata with respect to the age
(diameter)”. The objective was to study the physical
properties of this wood species (from the forests of the
Eastern Region of Cameroon) and to show how they evolve
according to different log ages (diameters). For this purpose,
after three months of natural drying in the laboratory, the
hygroscopy of the boards from the logs was determined. We
noted that the moisture content tended to be constant with
low diameters, higher with the larger diameters of the logs.
For physical properties, we determined for each diameter: the
percentage of wood in the trunk, the saturation point of the
fiber, the shrinkage, the anhydrous density and at 12%
moisture, and the basic density. In general, we noticed an
increasing evolution of these different properties with the
diameter of the logs. We can also point out that these results
are closed to some of the literature [51-52], proof that the
tests have been well done. From the diameter 78 cm, the
slope of the mains physical properties-diameter curve
increases strongly. This allows us to conclude that this
species can be exploited for diameters close to 80 cm, or for
trees approximately 200 years old.
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