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Abstract—The study was based on comparative 
assessment of selected acoustic properties of 
talking drums produced from known wood 
species (Gmelina arborea) and lesser known 
wood species (Brachystegia eurycoma). A tree 
of Gmelina arborea and Brachystegia eurycoma 
was purposively selected, felled and cut into 
merchantable height. Wood samples were 
obtained at the base, middle and top portions of 
the bole of the respective species, for selected 
physical and mechanical tests. A billet of 30 cm 
long was obtained from each of the wood 
species for the production of talking drum, to 
assess the following acoustic properties: 
frequency, wavelength, velocity of sound and 
impedance. The results show that Brachystegia 
eurycoma has higher mean values for density 
(642.96 kg/m3), moisture content (40.31%) and 
modulus of elasticity(MOE) (16609.33 N/mm3), 
compared to Gmelina arborea with a lower mean 
density of 475.56 kg/m3, moisture content of 
30.79% and modulus of elasticity (MOE) of 
11145.77N/mm3. The values for the acoustic 
properties of the drum produced are also higher 
for Brachystegia eurycoma (Frequency of 170 Hz, 
Wavelength of 21.55 m, sound velocity of 3712.36 
m/s and impedance of 5.08 kg/m2 s) compared to 
frequency of 159 Hz, wavelength of 10.73 m, 
sound velocity of 3068.66 m/s and impedance of 
4.84 kg/m2 s for the Gmelina arborea drum. 
From the study, Brachystegia eurycoma wood 
has higher values in acoustic, physical and 
mechanical properties than the wood of Gmelina 
arborea. Hence, Brachystegia eurycoma can be 
recommended as a good and suitable wood 
substitute for Gmelina arborea in talking drum 
production. 
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INTRODUCTION 

Wood is a hard fibrous tissue found in many 
trees, and has been in use for thousands of years 
for both domestic and industrial purposes [1]. Over 
the decades, the demand for wood has made wood to 
be an outstanding material; it is versatile, 
inexhaustible and renewable. Hence, these properties 
have made wood useful in various ways and forms 
[2]. 

An important area of wood utilization which has 
often been ignored is the production of musical 
instrument. Wood is acoustic in nature and has the 
ability to produce sound effect. Because of this 
unique property, wood is used in producing a 
number of musical instruments such as guitar, violin, 
piano, xylophone and percussion instrument (talking 
drum), amongst others [3]. Wood can produce 
sound by direct striking and can amplify or absorb 
sound waves originating from other bodies. For this 
reason, it is a unique material for musical 
instrument and other acoustic applications. The pitch 
of sound produced depends on the frequency of 
vibration, which is affected by such parameters as 
density and moisture content. According to 
“unpublished” [4], wood with high density and 
elasticity produces sound of higher pitch. The 
value of the velocity of sound in a material 
depends on the appropriate elastic modulus, which 
is a characteristic of the vibration stress applied to it, 
and also on the density of the material [5]. 

Normally, wood absorbs a very small portion of 
acoustic energy (3.5 percent), but special construction 
like incorporation of empty spaces and porous 
insulating boards can increase absorption to as high 
as 90%. As posited by [6], the speed of sound in 
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wood is about 3500-5000 metres per second axially, 
and is ten times higher than that in air. The velocity 
of sound in wood is reduced by moisture, which by 
extension contributes to faster damping of sound for 
musical instrument. Hence, the preference for 
selected known wood species such as birch, fir, 
pine, maple and some tropical wood species like 
Gmelina, Cordia, Teak and Afzelia in the music 
industries. However, the over exploitation of these 
species tends to lead to their extinction. Therefore, 
according to [7], there is urgent need to research 
into lesser known or lesser used species such as 
Brachystegia eurycoma, and thereby, explore their 
potential for utilisation in diverse areas, including 
construction of musical instrument. 

Brachystegia eurycoma belongs to the family of 
leguminosae. This tree is common along river banks 
and may be readily recognized by its large size 
irregular bole and huge trusted spreading branches, 
and by the rough fibrous bark which peels off in 
untidy patches. For musical instrument, the unique 
mechanical, physical and acoustic properties of 
wood and its aesthetic appeal still make wood the 
material of choice for musical instruments. 
Worldwide, several hundred species are available 
for making wind, string and percussion instruments. 
Over generations, first by trial and error, and more 
recently by scientific approach, the most appropriate 
species were found for each instrument and 
application using material property charts which have 
been designed for acoustic properties such as 
frequency, speed of sound, wavelength, impendence, 
and pitch, as well as for physical and mechanical 
properties [8]. 

Wood has been used for the construction of such 
musical instruments as guitar, violin, piano, 
xylophone, and percussion instruments. Percussion 
instrument is any object which produces sound 
when hit with an implement or when it is shaken, 
rubbed, scraped, or otherwise acted upon in a way 
that sets the object into vibration [9]. Percussion 
instrument may play rhythm, but also melody and 
harmony. It is commonly referred to as the back bone 
or the heart beat of a musical ensemble, often 
working in close collaboration with base instrument. 
When present in jazz and other popular music 
ensembles, the pianist, bassist, and the drummer are 
often referred to as the rhythm sector. One of the 
known examples of percussion instrument is talking 
drum. Talking drum is classified under tuned or 
pitched drum; it is an hourglass shaped instrument 
from West Africa, whose pitch can be regulated to 
mimic the tone and prosody of human speech. It is a 
membranophonic drum made of membrane and 
covered shell, capable of producing sound only when 
struck or beaten [10]. 

MATERIALS AND METHODS 

A stand each of Brachystegia eurycoma and 
Gmelina arborea purposively selected was felled and 
cut into merchantable height. Billets of 50 cm long 

from the bole of each wood species were taken at the 
base, middle and top portions to determine selected 
physical and mechanical properties of the wood 
species. 

Based on the growth rings, the wood was 
partitioned into three zones relative to their distance 
from pitch to bark, as core wood, middle wood and 
outer wood respectively, in line with “unpublished” 
[11]. The wood samples were processed with the 
help of circular machine and planning machine to 
dimensions of 2×2×30 cm for determination of 
modulus of elasticity (mechanical property) and 2×2×6 
cm and 2×2×2 cm respectively for density and 
moisture content (physical properties). 

Procedure for Talking Drum Production 

For building of the talking drum, a billet of 30cm 
long was collected from the wood of Brachystegia 
eurycoma and Gmelina arborea respectively. The 
wood from both species was each carved and 
shaped into an hourglass shell measuring 28 cm in 
length and 16 cm in diameter, with both ends 
opened. Goat skin soaked in water for 45 minutes was 
afterwards rubbed and squeezed, before being laid 
on both ends of each shell as cover. The drum 
membrane was firmly held in place with leather 
string by sewing the tension robe and the membrane 
together. Top bond was used as adhesive to hold 
the tension robe against the shell frame using 
membrane pegs to facilitate tuning of the drum 
during construction. The drum was thereafter sun 
dried for a day, followed by pegs removal and 
straightening of the tension robes in readiness for 
drum testing. 

Acoustic Tests 

The two talking drums produced were tested at 
a dynamic sound studio to determine the sound 
frequency, wavelength and time taken to produce 
the sound effects from the drums. In this wise, a 
microphone on a stand was connected to a sound 
mixer and computer system. The talking drum was 
positioned at a short distance of 10 cm from the 
microphone and several strikes on the drum at low, 
mid and high pitches were made. The sound 
effects were recorded with the aid of a spectrum 
analyzer while appropriate formulas were used to 
calculate derived parameters like sound velocity, 
impedance and speed of sound. 

Determination of Sound Velocity 

Velocity, v is the distance moved per unit time 
in a given direction. The velocity of sound, v is 
calculated using the formula: 

Where, 

𝑉𝑉 = 𝑓𝑓𝑓𝑓 (m/s) (1) 

V = velocity of sound 

f, is frequency 

𝜆𝜆, is wavelength 
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Determination of Speed of Sound 

The speed of sound, c with which sound travels 
through a material, is defined as the root of the 
material’s young modulus, E, divided by the material’s 
density, 

Mathematically, 

Where, 

𝐶𝐶 = √𝐸𝐸/𝑝𝑝 (m/s) (2) 

E, is the modulus of elasticity 

𝑝𝑝 is density 

Determination of Impedance 

The impedance, z of a material is defined as 
the product of material’s speed of sound, c and its 
density,. 

Mathematically, 

𝑍𝑍 = 𝑐𝑐𝑐𝑐 [8]  (3) 

Determination of Wood Density 

Wood samples taken from all the discs were cut 
with circular saw into 2×2×6 cm dimensions based on 
[12], and coded according to their sources. The wood 
samples were oven dried to a constant weight at 
103℃ The length, breath and thickness of the 
samples in oven-dried state were also taken to 
calculate their oven-dried volume, with a view to 
determining the wood density using the formula 
below: 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂−𝑑𝑑𝑑𝑑𝑑𝑑 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂−𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

 kg/m3 (4) 

Determination of Moisture Content 

The sample was weighed when wet (original 
weight), and the loss in weight of the test piece on 
drying to constant weight was noted and calculated as 
a percentage using the formula: 

𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 = 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘−𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝒅𝒅𝒅𝒅𝒅𝒅 𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘
𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶−𝒅𝒅𝒅𝒅𝒅𝒅 𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘

𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙(%)  (5) 

Determination of Modulus of Rupture 

Standard wood test specimens (20mm x 20mm x 
300mm) were placed in a Hounsfield Tensiometer 
and load applied at the rate of 0.1mm/sec, with the 
growth rings parallel to the direction of loading 
(specimens loaded on the radial face). The bending 
strength of wood usually expressed as modulus of 
rupture (MOR) - the equivalent fibre stress in the 
extreme fibres of the specimen at the point of 
failure- was then calculated. 

Determination of Modulus of Elasticity 

The modulus of elasticity (MOE) was calculated 
from the value obtained at the point of failure 
recorded during the test for MOR. However, while 
the MOR test was being carried out, a load- 
deflection graph was also plotted on the testing 
machine simultaneously. This provided for the 
calculation of delta ‘∆’, an addition to the parameters 

that were earlier defined in MOR. The MOE was 
then calculated using the formula below: 

𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑃𝑃𝐿𝐿3

4∆𝑏𝑏𝑑𝑑3
 (N/mm2 (6) 

Where: 

P = Load in Newton (N) 
L = Span/Length in (mm) 
b = Width (mm) 
d = Depth (mm) 
∆ = The deflection at beam centre at proportional 

Delta (∆) which is the deflection of beam centre 
of proportional limit on the deflection curve, was 
calculated using the Pythagoras rule c2= a2+ b2, as 
the distance from the start of experiment to a 
perpendicular line drawn from the proportional limit 
to the absica of the graph obtained during the 
modulus of rupture test. 

Experiment Design 

For determination of the selected physical and 
mechanical properties of the wood species used, the 
experimental design adopted was a 2 x 3 x 3 factorial 
in a completely randomized design (CRD). The 
mathematical model for the factorial experiment is 
given as: 

𝛾𝛾𝑖𝑖𝑖𝑖𝑖𝑖 = 𝜇𝜇 + 𝐴𝐴𝑖𝑖 + 𝐵𝐵𝑗𝑗 + 𝐶𝐶𝑘𝑘 + 𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖 + 𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖 + 𝐵𝐵𝐵𝐵𝑗𝑗𝑗𝑗 +
𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖 + 𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 (7) 

Where, 

𝛾𝛾𝑖𝑖𝑖𝑖𝑖𝑖=Individual observation 

µ =General mean 
𝐴𝐴𝑖𝑖=Effect of factor A (sampling height) 
𝐵𝐵𝑗𝑗=Effect of factor B (Radial position) 
𝐶𝐶𝑘𝑘=Effect of factor C (Species) 
𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖=Effect of interaction between A and B 
𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖=Effect of interaction between A and C 
𝐵𝐵𝐵𝐵𝑗𝑗𝑗𝑗=Effect of interaction between B and C 
𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖=Effect of interaction among A, B and C 
𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖=Effect of interaction in Error term 

Statistical Analysis 

Analysis of variance (ANOVA) was conducted to 
estimate the relative importance of the various 
sources of variation on moisture content, wood 
density, and modulus of elasticity, sound frequency, 
wavelength and sound velocity. Other statistical tools 
like tables and graphical representation were also 
used to analyse the study. 
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RESULTS AND DISCUSSION 

Table 1: Summary of selected mechanical and 
physical properties of wood of Brachystegia eurycoma 
and Gmelina arborea and acoustic properties of 
talking drums produced 

Parameter Brachystegia 
eurycoma 

Gmelina 
arborea 

Frequency (Hz) 
Time (Sec) 
Frequency Range (Hz) 
Wavelength (m) 
Velocity of sound (m/s) 
Impedance (Kg/m2s) 
Modulus of elasticity (N/mm2) 
Moisture content (%) 
Wood density (Kg/m3) 

170 
4 

87-1200 
21.55 

3712.34 
5.08 

16609.33 
40.31 

642.96 

159 
4 

93-1300 
10.73 

3068.66 
4.84 

11145.77 
30.79 

475.56 

Table 1 shows the summary of selected physical 
and mechanical properties of wood of Brachystegia 
eurycoma and Gmelina arborea, and the acoustic 
properties of the talking drum produced from each 
wood species. From the table, it is observed that 
in density, moisture content and modulus of 
elasticity, Brachystegia eurycoma has higher values 
than Gmelina arborea. Similarly, the wavelength, 
velocity of sound, frequency and impedance of the 
talking drum produced from B. eurycoma wood are of 
higher values than those of the talking drum from G. 
arborea at all pitch levels. 

Tables 2: Mean values of wood density (Kg/m3) of 
Brachystegia eurycoma and Gmelina arborea in 
relation to their sampling height and radial position. 

Brachystegia eurycoma Gmelina arborea 

 Core Middle Outer Mean Core Middle Outer Mean 

Base 690.54 632.73 543.74 622.34 535 515 470 506.67 

Middle 648.19 623.64 665.59 645.8 500 475 450 475 

Top 709.5 656.3 616.4 660.73 470 450 415 445 

Mean 682.74 637.56 608.58 642.96 501.67 480 445 475.56 

From Table 2, it is shown that the mean values 
for density of Brachystegia eurycoma and Gmelina 
arborea are 642.96 Kgm-3 and 475.56 Kgm-3 
respectively. According to [6], species with high 
density and modulus of elasticity will produce high 
sound pitch. This result shows that talking drum 
produced from B. eurycoma wood will have higher 
sound pitch than the G. arborea drum based on their 
density values. A decreasing pattern of variation in 
wood density was observed for both Gmelina 
arborea (501.67, 480.00 and 445.00) Kgm-3 and 
Brachystegia eurycoma (682.74, 637.56 and 608.58) 
kg/m3 across the radial positions respectively. 

However, the variation pattern along the sampling 
height for Brachystegia eurycoma shows an increase 
from base to the top (622.34, 645.80 and 660.73) 
kg/m3.This pattern of variation is in agreement with 
[13] and [14] in their works on eucalyptus species. 
On the other hand, the axial variation for Gmelina 

arborea shows a decreasing pattern from base to 
top (506.67, 475.00 and 445.00) Kg/m3. These 
findings are in accordance with the works of [15] on 
wood density of Nigeria grown Gmelina arborea. 
Reference [16] also reported similar observations for 
wood density of plantation grown Nauclea diderrichii 
wood. The observed decrease in wood density from 
base to top agrees with the auxin gradient theory of 
[17], which posits that the endogenous auxin arising 
in the apical region of growing shoot stimulates 
cambial division and xylem differentiation. Therefore, 
high production of early wood near the crown 
contributes significantly to low wood density at the 
top. Regional factors, particularly altitude, soil and 
climatic conditions, also affect the growing 
characteristics and properties of the wood species. 

Table 3: Mean values of wood moisture content 
(%) of Brachystegia eurycoma and Gmelina arborea 
in relation to their sampling height and radial position 

Brachystegia eurycoma Gmelina arborea 

 Core Middle Outer Mean Core Middle Outer Mean 

Base 30.59 37.64 42.72 38.65 27.38 33.78 27.59 29.58 

Middle 40.29 39.11 39.5 39.63 33.78 33.18 31.96 32.97 

Top 40.31 46.6 40.99 42.66 27.59 42.42 20.82 30.31 

Mean 38.73 41.14 41.07 40.31 29.58 35 27.79 30.79 

Table 3 shows that the mean values for the 
moisture content of Gmelina arborea and 
Brachystegia eurycoma are 30.79% and 40.31% 
respectively; thus implying that B. eurycoma has 
higher moisture content than G. arborea. The axial 
pattern of variation in moisture content of 
Brachystegia eurycoma indicates an increase from 
base to top (38.65, 39.63 and 42.66) % respectively. 
The variation may be due to upper logs with higher 
percentage content of sapwood of high moisture 
content [18]. Inconsistency in moisture content was 
however observed along the sampling height for 
Gmelina arborea, in line with [19]. 

Tables 4: Mean values of modulus of elasticity 
(N/mm2) for Brachystegia eurycoma and Gmelina 
arborea wood in relation to their sampling height and 
radial position. 

Brachystegia eurycoma Gmelina arborea 

 Core Middle Outer Mean Core Middle Outer Mean 

Base 16609.53 16604.88 16609.9 16609.1 11479.61 12603.66 12855.04 12312.77 

Middle 16606.16 16604.85 16609.58 16606.86 10878.82 11983.09 12500.19 11787.7 

Top 16614.54 16612.04 16609.51 16612.03 9647.38 9647.44 10575.69 9336.84 

Mean 16610.08 16607.26 16610.66 16609.33 10048.76 11495.17 11893.18 11145.77 

From Table 4 above, it is observed that the mean 
value of modulus of elasticity (MOE) for Brachystegia 
eurycoma is 16609.33 N/mm2 while that for Gmelina 
arborea is 11145.77 N/mm2. The pattern of variation 
was observed both across the radial position and 
along the sampling height. The variation along the 
sampling height for G. arborea shows a decreasing 
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pattern, from base to top (12312.77, 11787.70 and 
9336.84) N/mm2, while that of B. eurycoma is 
inconsistent (16609.10, 16606.86 and 16612.03) 
N/mm2. The variation across the radial position for G. 
arborea is that of an increasing pattern, from core to 
outer wood, while that of B. eurycoma is 
inconsistent. The general trend of variation in 
modulus of elasticity for G. arborea shows a 
decrease from base to top, and an increase from 
core to outer wood at particular height. These 
findings are in line with [20]. And based on the value 
of MOE, a determinant of the speed of sound, talking 
drum produced from E. eurycoma is favoured to have 
higher pitch than drum made from G. arborea. 

Table 5: ANOVA for selected physical and 
mechanical properties of Brachystegia eurycoma and 
Gmelina arborea wood 

Source of 
Variance 

Degree of 
Freedom 

Sum of 
Squares Mean Square F cal sig. 

Wood density 
(Kg/m3      
Species 1 257256.912 257256.912 53.594 0.000* 

Specie X 
Sampling Height 4 6437.28 1609.32 0.335 0.851ns 

X Radial position      
Wood moisture 

content (%)      
Species 1 815.578 815.578 29.747 0.000* 

Specie X 
Sampling Height 4 62.716 15.679 0.572 0.686ns 

X Radial position      
Modulus of 

elasticity 
(N/mm2)      

Species 1 268654500.1 268654500.1 2344.221 0.000* 
Specie X 

Sampling Height 4 833114.423 208278.606 1.817 0.169ns 

X Radial position      
*Significant at 0.05 level of probability 
ns= Not significant at 0.05 level of probability 

For wood density, wood moisture content and 
modulus of elasticity, at 0.05 level of probability, there 
is significant difference between wood species while 
no significant difference was observed in the 
interaction between species, sampling height and 
radial position. 

 
Fig. 1: Graph of sound frequency (Hz) of talking 

drums from wood of Gmelina arborea and 
Brachystegia eurycoma 

The pitch of sound produced depends on the 
frequency of vibration. Wood sample with low 
frequencies tend to produce lower pitches while high 
frequencies will result in higher pitches. From the 
results, B. eurycoma drum has higher values for hi-
frequency, mid-frequency, and low-frequency of 
216,164 and 141 Hz, respectively. According to 
[21], MOE and density tend to increase with 
frequency. The values for hi-frequency of B. 
eurycoma and G. arborea made drums are 216 and 
203 Hz, respectively. The mid-frequency and low-
frequency values for B. eurycoma and G. arborea 
produced drums are 164 and 150 Hz; 141 and 123 Hz 
respectively. 

 
Fig. 2: Graph of sound wavelength (m) produced by 

drums of Gmelina arborea and Brachystegia 
eurycoma wood 

According to [22], the frequency dependence on 
the modulus of elasticity of wood shows that higher 
frequencies become relatively stronger with increasing 
wavelength. Fig. 2 shows that at the respective pitch 
levels, Brachystegia eurycoma drum has higher 
wavelength values (26.25, 30.60 and12.91)m than 
Gmelina arborea talking drum with wavelength of 
25.08, 22.37 and 6.20 m, respectively. 

Fig. 3: Graph of sound velocity from talking drums of 
Gmelina arborea and Brachystegia eurycoma wood 

Fig. 3 above shows that at hi-pitch, Gmelina 
arborea drum has higher value of sound velocity 
than Brachystegia eurycoma drum (5095 and 4303 
m/s), respectively. However, at mid-pitch, the value of 
sound velocity for Brachystegia eurycoma drum 
(5005 m/s) is higher than that of Gmelina arborea 
drum (3327 m/s). Similar trend is also observed at 
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low pitch, with Brachystegia eurycoma drum 
recording higher value of sound velocity (1829 m/s) 
than Gmelina arborea drum with 784 m/s. 

Table 6: ANOVA for selected acoustic properties of 
talking drums produced from wood of Brachystegia 
eurycoma and Gmelina arborea 

Source of 
Variance 

Degree of 
Freedom 

Sum of 
Squares Mean Square F cal sig. 

Sound 
frequency (Hz)      

Species 1 896.533 896.533 3.339 0.080ns 

Pitch 2 26267.4 13133.7 48.909 0.000* 

Specie X Pitch 2 388.067 194.033 0.723 0.496ns 
Sound 

wavelength 
(m)      

Species 1 101.021 101.021 23.013 0.000* 

Pitch 2 1605.974 802.987 182.927 0.000* 

Specie X Pitch 2 219.602 109.801   
Sound velocity 

(m/s)      
Species 1 31111763.04 31111763.04 21.623 0.080ns 

Pitch 2 66586693.2 33293346.59 231.347 0.000* 

Specie X Pitch 2 8224452.213 4112226.106 28.575 0.000* 

*Significant at 0.05 level of probability 
ns= Not significant at 0.05 level of probability 

As shown in Table 6, for sound frequency and 
sound velocity, there is no significant difference 
between species, while significant difference 
between species is observed for sound wavelength 
at 0.05 level of probability. However, there is 
significant difference between pitch for sound 
frequency, sound wavelength and sound velocity at 
0.05 level of probability. Equally, for sound 
wavelength and sound velocity, there is significant 
difference in the interaction between wood species 
and pitch, though for sound frequency, there is no 
significant difference in the interaction between wood 
species and pitch at the same level of probability 

CONCLUSION AND RECOMMENDATIONS 

The study has provided some basic information 
on mechanical and physical properties of 
Brachystegia eurycoma and Gmelina arborea wood. 
Similarly, the acoustic properties of the talking 
drums produced from both species, have also been 
brought to the fore. From the study, B. eurycoma 
drum recorded higher values of sound frequency; 
wavelength, sound velocity and impedance than G. 
arborea drum at all the pitch levels. In addition, the 
mean values of density, moisture content and 
modulus of elasticity are higher in B. eurycoma than 
in G. arborea, although the patterns of variation of 
these values were inconsistent in axial and radial 
positions in both species. In conclusion, Brachystegia 
eurycoma has proven its potential as a good 
acoustic material and can therefore be 
recommended as a suitable substitute for Gmelina 
arborea in talking drum production. 
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