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Abstract 

The study was carried out on Variation in Wood Specific Gravity of Selected Species in three zones of Kano State, Nigeria. The 

study focuses on the effects of wood volume, mass, wood density, and specific gravity on two different tree species name Mango 

(Mangifera indica) and Tamarind (Tamarindus indica). The result shows that, the tree species with the highest mass was recorded 

in tamarind in sample 5 with 169.0g. The highest tree volume recorded was mango tree in sample 6 with 198.91cm3. The wood 

species with the highest density was recorded in tamarind in sample 2 with 1.83 g/cm3. The wood species with the highest specific 

gravity was recorded in tamarind in sample 2 with 1.83. The research found that Tamarind has the highest specific gravity making 

it suitable for various application. Wood specific gravity is an important wood property that influences timber quality, mechanical 

strength, biomass estimation, and carbon storage. This study assessed variations in specific wood gravity of Mango (Mangifera 

indica) and Tamarind (Tamarindus indica) collected from three zones of Kano State, Nigeria. Wood samples were obtained from 

mature trees and analyzed for mass, volume, density, and specific gravity. Comparative statistical analysis was used to evaluate 

differences between the two species. The results showed significant variation in wood properties between the species. Tamarind 

exhibited higher density and specific gravity values than Mango. The findings suggest that Tamarind wood is more suitable for 

heavy-duty applications requiring dense and strong timber, whereas Mango wood may be preferred for applications where lighter 

wood is advantageous. This study can aid researchers in selecting higher quality timber for industrial sector and provide 

information for selecting wood component for implement and tools. 
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1. Introduction 

Wood is a renewable natural resource that plays an im-

portant role in human society. It is widely utilized in construc-

tion, furniture production, tool manufacturing, paper making, 

and as a source of energy. In addition to its economic im-

portance, wood contributes to environmental sustainability by 

storing carbon and reducing atmospheric carbon dioxide. Spe-

cific gravity is one of the most important indicators of wood 

quality because it is strongly associated with strength, hard-

ness, durability, and several other mechanical properties. Re-

cent studies have increasingly used wood specific gravity as a 

functional trait for understanding ecological processes and 

species performance [3, 7, 11]. 

Wood specific gravity is also an important parameter in for-

est biomass and carbon stock assessment. Since it reflects the 

amount of dry matter present in a given volume of wood, it is 

frequently used in estimating carbon storage within forest eco-

systems [2, 5, 6]. Variation in specific gravity may occur 

among species, among trees of the same species, and within 

different parts of a single tree. Such differences can arise from 

tree age, climatic conditions, soil characteristics, growth rate, 

and the presence of extractive substances such as gums and 

resins [7, 12, 13]. 

Specific gravity is commonly defined as the ratio of oven-

dry wood weight to the weight of an equal volume of water 

[14]. This property serves as a useful indicator of timber qual-

ity and suitability for applications such as lumber production 

and pulping [4]. Furthermore, wood specific gravity is widely 

used in biomass estimation models and forest inventory stud-

ies because it assists in converting forest volume measure-

ments into biomass values [1, 2, 5, 8, 10]. 

Despite the increasing importance of wood specific gravity 

in forestry research, information on the variation of this prop-

erty among commonly occurring tree species in Kano state re-

mains limited. Understanding species-specific differences in 

wood density and specific gravity is essential for effective 

timber utilization, biomass estimation, and sustainable forest 

resource management. Mango (Mangifera indica) and Tama-

rind (Tamarindus indica) are widely distributed and economi-

cally valuable tree species in Northern Nigeria, yet compara-

tive information on their wood properties is scarce [7, 12]. 

Therefore, this study was conducted to evaluate and com-

pare the wood specific gravity, density, mass, and volume of 

Mango and Tamarind trees across selected zones of Kano 

State. The findings are expected to provide useful baseline in-

formation for foresters, researchers, wood industries, and pol-

icy makers involved in forest conservation, carbon accounting, 

and timber resource development. 

2. Materials and Methods 

2.1. Data Collection 

Samples of wood was collected from the two (2) different 

species of tree in the study area. The samples were collected 

by cutting cross from the tree branch and the main bole sec-

tions from the same species. Wood specific gravity within in-

dividual tree often varies vertically along the main axis of the 

stem and/or radically from the pith to the bark. For each tree 

species, three samples each of the cross section and branch 

samples were taken from mature trees of same girth classes. 

The mean of the two samples was collected as the specific 

gravity of that species. 

2.2. Materials Used 

1) Sample 

2) Axes 

3) Meter rule 

4) Air Ovum machine 

5) Record book 

6) Marker 

2.3. Data Analysis 

Comparative analysis was used to compare the specific 

gravity of different species and across different zones within 

Kano State. This analysis will help identify similarities and 

differences in specific gravity between species and across 

zones, providing valuable insights into the factors that influ-

ence specific gravity. By comparing specific gravity across 

multiple dimensions, the research provides a comprehensive 

understanding of how species, location, and environmental 

factors interact to influence specific gravity. 

3. Results and Discussion 

3.1. Effect of Mass (Dry Weight) on Different 

Trees Species. 

From the research performed, the mass of wood was ob-

tained after the woods have been subjected to oven drying 

where the final weight was recorded. The result shows that 

highest wood sample with the highest mass in tamarind is 

sample 5 with 169.0g Followed by sample 1 with 166.0g, sam-

ple 2 with 162.0g, sample 6 with 160.0g, sample 3 with 159.0g, 

sample 4 with 152.0g was recorded respectively as shown in 

Table 1. 

In mango species, the result shows that the highest wood 

sample with highest mass is sample 2 with 158.0g, then fol-

lowed by sample 6 with 155.0g, sample 4 with 151.0g, sample 

5 with 149.0g, sample 3 with 144.0g, sample 1 with 141.0g as 

shown in Table 1. 
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Table 1. Mass table. 

Sample Tamarind Mass (g) Mango Mass (g) 

1 166 141 

2 162 158 

3 159 144 

4 152 151 

5 169 149 

6 160 155 

 
Figure 1. Comparison of wood mass between Tamarind and Mango 

samples. 

3.2. Effect of Wood Volume on Different Tree 

Species Wood Volume 

From the research conducted, the volume of wood was cal-

culated by multiplying the product of length, breadth, and the 

height of wood sample. The result shows the highest tree vol-

ume mango tree was sample 6 with 167.06cm3, followed by 

sample 5 with 158.89cm3, sample 1 with 129.36cm3, sample 

3 with 104.78cm3, sample 4 with 103.63cm3, sample 2 with 

88.36cm3 respectively as shown in Table 2. 

Tamarind tree volume the result show that the highest tree 

volume was sample 6 with 198.91cm3 then followed by sam-

ple 1 with 195.69cm3, sample 5 with 177.99cm3, sample 2 

with 167.06cm3, sample 4 with 163.43cm3, sample 3 with 

138.88cm3 as shown in Table 2. 

Table 2. Volume table. 

Sample 
Tamarind Volume 

(cm3) 
Mango Volume (cm3) 

1 129.36 195.69 

2 88.36 167.06 

3 104.78 138.88 

Sample 
Tamarind Volume 

(cm3) 
Mango Volume (cm3) 

4 103.63 163.43 

5 158.89 177.99 

6 167.06 198.91 

 
Figure 2. Comparison of wood volume between Tamarind and 

Mango samples. 

3.3. Variation of Wood Density on Different 

Tree Species 

Wood density is greatly regarded as one of the most influ-

ential properties affecting strength and several other wood 

characteristics. The wood density was obtained by dividing 

mass with the volume. Statistically the variation was recorded 

among the treatment; the wood with highest density was rec-

orded in tamarind was sample 2 with 1.83 g/cm3, followed by 

sample 3 with 1.52 g/cm3, sample 4 with 1.47 g/cm3, sample 

1 with 1.28 g/cm3, sample 5 with 1.06 g/cm3, and the least 

density was recorded at sample 6 with 0.96 g/cm3 as shown in 

Table 3. 

The result shows highest wood density in mango was sam-

ple 3 with 1.04 g/cm3, followed by sample 2 with 0.95 g/cm3, 

sample 4 with 0.92 g/cm3, sample 5 with 0.84 g/cm3, sample 

6 with 0.78 g/cm3 and the treatment with least specific gravity 

was found sample 1 with 0.72 g/cm3 as shown in Table 3. 

Table 3. Density table. 

Sample 
Tamarind Density 

(g/cm3) 

Mango Density 

(g/cm3) 

1 1.28 0.72 

2 1.83 0.95 

3 1.52 1.04 

4 1.47 0.92 

5 1.06 0.84 
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Sample 
Tamarind Density 

(g/cm3) 

Mango Density 

(g/cm3) 

6 0.96 0.78 

 
Figure 3. Variation in wood density between Tamarind and Mango 

samples. 

3.4. Variation of Wood Specific Gravity on 

Different Tree Species 

Wood specific gravity is determined by how much wood 

substance is present per unit volume, and it's most important 

within species wood characteristics because knowledge about 

it allowed the prediction of greater number of properties than 

any other traits [14]. The specific gravity of wood was ob-

tained by dividing the density of the substance all over the 

density of water, which is equal to 1. During the study, the 

specific gravity varies within different treatment, the wood 

with the highest specific gravity in tamarind was sample 2 

with 1.83, followed by sample 3 with 1.52, sample 4 with 1.47, 

sample 1 with 1.28, sample 5 with 1.06 and the least specific 

gravity was sample 6 with 0.96 as shown in Table 4. 

The highest wood specific gravity in mango was sample 3 

with 1.04 followed by sample 2 with 0.95, sample 4 with 0.92, 

sample 5 with 0.84, sample 6 with 0.78, and the treatment with 

least specific gravity was found sample 1 with 0.72 as shown 

in Table 4. 

Table 4. Specific Gravity Table. 

Sample 
Tamarind Specific 

Gravity 
Mango Specific Gravity 

1 1.28 0.72 

2 1.83 0.95 

3 1.52 1.04 

4 1.47 0.92 

5 1.06 0.84 

6 0.96 0.78 

 
Figure 4. Variation in specific gravity between Tamarind and Mango 

samples. 

4. Discussion 

Wood specific gravity which is a way of expressing how 

much wood substance is present per unit volume and the most 

important within wood characteristics, because knowledge al-

lows the production of a greater number of properties than any 

other tract [2, 14]. Some wood properties that are closely re-

lated to wood specific gravity are strength, dimension stability 

with moisture content change, ability retain paint, fibre yield 

per unit volume, suitability as raw material for making proper 

(Bowyer and Smith, 1998). During the study the specific grav-

ity varied among different treatment, the wood with highest 

specific gravity was recorded for tamarind and mango. 

In this study; Variation in wood specific gravity may be due 

to the following factors such as soil fertility, rainfall, temper-

ature and moisture content which varies by species, age and 

stem position. The variation in wood specific gravity has also 

been reported by [7]. Another similar result was also reported 

by [10]. The analysis reveals that Tamarind wood samples 

generally have a higher mass, density, and specific gravity 

than Mango wood samples. The higher density and specific 

gravity of Tamarind indicate a compact structure, making it 

potentially more suitable for applications requiring strong, du-

rable materials. The significant T-test results support the con-

clusion that Tamarind and Mango wood differ substantially in 

these properties, which may affect their usage in various ap-

plications. 

The correlation analysis indicates that for Tamarind, mass 

and volume are closely linked, while Mango's mass correlates 

more with density. This suggests that Tamarind's denser struc-

ture is consistent across different sample sizes, while Mango 

wood properties may vary based on density rather than vol-

ume alone. 

5. Conclusion 

The study was carried out on specific gravity, the effects of 

wood volume, mass, wood density, and wood specific gravity 

on different trees Species. The highest tree volume was found 

(Tamarind), and the lowest volume was observed was 

(Mango). In summary, Tamarind wood exhibits higher mass, 
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density, and specific gravity compared to Mango. The find-

ings suggest Tamarind's suitability for heavy-duty applica-

tions due to its compact nature, while Mango may be more 

suitable for applications where lighter, less dense wood is ad-

vantageous. These results align with previous studies, sug-

gesting that Tamarind wood's denser structure provides higher 

strength-to-weight ratios, while Mango’s lower density makes 

it easier to handle and process for flexible applications. 

Abbreviations 

SG Specific Gravity 

WD Wood Density 

DOI Digital Object Identifier 

cm3 Cubic Centimeter 

g/cm3 Gram per Cubic Centimeter 

Author Contributions 

Muhsin Hassan Kafinga: Conceptualization, Formal 

Analysis, Investigation, Project administration, Supervision, 

Writing – original draft, Writing – review & editing 

Mujittafa Lawan Ibrahim: Conceptualization, Formal 

Analysis, Investigation, Project administration, Supervision, 

Writing – original draft, Writing – review & editing 

Sagir Ado Danturai: Data curation, Methodology, Formal 

Analysis, Writing – original draft 

Mahmuod Abubakar Bashir: Data curation, Methodology, 

Formal Analysis, Writing – original draft 

Halliru Bilyaminu: Data curation, Methodology, Formal 

Analysis, Writing – original draft 

Bello Rufai Wali: Data curation, Methodology, Formal 

Analysis, Writing – original draft 

Conflicts of Interest 

The Author(s) declares that there are no conflicts or com-

peting interest regarding the publication of this paper. 

References 

[1] Baker TR., Phillips OL., Malhi Y., Almeida S., Arroyo L., Di 

Fiore A., Killeen TJ., Lewis SL., Laurence SG (2004). Varia-

tion in wood density determines spatial patterns in Amazonian 

forest biomass. Global change Biology. 10; 545: 562.  

https://doi.org/1111/j.15298817.2003.00751 

[2] Brown S., (1997). Estimating Biomass and Biomass change of 

Tropical Forests: A primer. FAO Forestry. 

[3] Chave J., Muller-Landau HC., Baker TR., Webb CO (2006). 

Regional and phylogenetic variation of Wood density across 

2456 Neotropical tree species. Ecological Applications. 16(6), 

2356-2367. 

[4] Einsphar DW., Van Buijtenen JP., Peckham JR (1969). Pulping 

characteristics of ten -year loblolly pine selected for extreme 

wood specific gravity. Silvae Genetica, 18, 57-61. 

[5] Fearnside PM (1997): Wood density for estimating forest bio-

mass in Brazilian Amazonia. Forest Ecology and Management. 

90(1), 59-87. https://doi.org/10.1016/S0378-1127(96)03840-6 

[6] Mani S., Parthasarathy N (2007). Above-ground biomass esti-

mating in ten tropical dry evergreen forest sites of peninsular 

India. Biomass and Bioenergy. 284-290.  

https://doi.org/ 10.1016/j.biombioe.2006.07.007 

[7] Muller-landau HC (2004). Inter-specific and inter-site varia-

tion in wood specific gravity of tropical trees. Biotropica, 36(1), 

20-32. https://doi.org/10.1111/j.1744-7429.2004.tb00292.x 

[8] Nelson BW., Mesquita R., Pereira JLG de Souza., Batista GT., 

and Conto LB (1999). Allometric regression for improved es-

timate of secondary forest Biomass in the central Amazon. For-

est Ecology and Management, 117: 149- 167.  

https://doi.org/10.1016/S0378-1127(98)00475-7 

[9] Onilude, MA., and Ogunsanwo, OY (2002). Mechanical prop-

erties of plantation-grown obeche (Triploclition scleroxylon) 

and their relationship with wood specific gravity. Journal of 

Tropical Forest product 8(2) 160- 167. 

[10] Sheikh MA., Kumar M., and Bhatt JA (2011). Wood specific 

gravity of some tree’s species in the Garhwal Himalayas, India. 

Forestry studies in China, 13: 225-230.  

https://doi.org/10.1007/s11632-011-0307-2 

[11] Swenson NG., Enquist BJ (2007). Ecological and evolutionary 

determinants of a key plant functional trait: wood density and 

it's community-wide variation across latitude and elevation. 

American Journal of Botany: 94(3): 451-459.  

https://doi.org/10.3732/ajb.94.3.451 

[12] Wiemann MC., Williamson GB (2002). Geographic variation 

in wood specific gravity, effect of latitude temperature and pre-

cipitation. Wood and Fiber science. 34(1): 96- 107. 

[13] Woodcock DW (2000). Wood specific gravity of trees and for-

est types in the southern Peruvian Amazon. Acta Amazonica. 

30(4); 589-559.  

https://doi.org/10.1590/1809-43922000304599 

[14] Zobel BJ., Talbert JT (1984). Wood Variation: Its Causes and-

Control. Applied Forest Tree Improvement. Wiley. 

 

 

http://www.sciencepg.com/journal/plant

