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Abstract  

Albizia richardiana (Voigt) King & Prain is a promising light demanding fast growing species and planted as an 

ornamental tree in Bangladesh. Wood is light yellow colored, contain indistinguishable sapwood and heartwood. The 

present study abridges the results of an assessment designed at assessing the uses of A. richardiana as an alternative 

source of raw material for various purposes. The physical and mechanical properties were assessed and compared at two 

different ages of two ecologically difference and distinct districts namely Rajbari and Barisal in Bangladesh. The samples 

of Rajbari site exhibited the best results in both physical and mechanical properties compared to samples of Barisal sites in 

both cases of age and site quality. The results also revealed that samples of 12 years in both sites were superior. 
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Introduction 

Albizia richardiana (Voigt) King & Prain is locally known as 

Raj koroi and Chambal, a well known avenue tree in Dhaka, the 

capital city of Bangladesh. The tree is signifying fast growing 

species that can be attained up to 30-40 meters high
1
. This 

exotic species play a vital role in country’s coastal area
2
. Also, it 

is mostly available in different villages including the forest of 

Chattogram Hill Tracts
3
. Now a day, Raj koroi is commonly 

used as commercial purposes in this region. Furthermore, wood 

is used to make boats particularly in Barisal district along with 

cheap furniture and fuel wood in local markets
1
. The pulp yield 

was comparable to other hardwood species widely used in pulp 

and paper mills of Bangladesh
4
. 

 

The structure of wood is exaggerated in a number of ways by 

environmental factors including both below the ground (e.g. 

moisture, nutrients in the soil) and above the ground (e.g. light, 

temperature) factors
5
. The physical properties have significant 

contributions to wood durability and economic utilization
6
. 

Density is the prime single indicator of wood properties
7
.  

 

Both physical properties (PPs) and mechanical properties (MPs) 

are essential to better utilization of wood
8
. The properties are 

not same of a tree from top to the bottom. Tree age also affects 

wood properties
8,9

. By regarding performance and strength of 

wood, PPs are significantly considered in selecting wood for 

commercial purposes
6
. MPs of wood indicate the fitness and 

ability of wood to resist various types of applied or external 

forces. The properties vary with reference to the varying 

condition of growth, method of testing and preservation method 

of wood. Fundamental knowledge is limited on wood 

preservation chemistry, species and important design adjustment 

factors such as load duration, service use condition etc
10

. 

Consequently, it is very important to know about the effect of 

age and site quality on the properties of wood for its exact 

utilizations. The present study aimed at determine and compare 

the physical and mechanical properties in two different ages 

growing on different site conditions. 

 

Materials and methods 

Study area: The samples of Raj koroi, A. richardiana were 

collected from both Barisal and Rajbari districts. Location, soil 

type and other environmental characteristics of both region were 

given in the Table-1
11

. 

 

Table-1: Characteristics of the sites of sample collection
11

. 

Site 

Characteristics 
Rajbari District Barisal District 

Annual 

Rainfall 
2105 mm 1955 mm 

Annual 

Temperature 
38.5˚C-12.6˚C 35.1˚C -12.1˚C 

Soil Type 

Alluvial, raised from 

the Padma river and 

pH range from 7 to 

8.5 

Saline and pH values 

are neutral to 

slightly alkaline 

Location 
22°30´N and 90°30´ 

E 

23°40´N and 89°32´ 

E 
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Figure-1: Map of Barisal district. 

 

 
Figure-2: Map of Rajbari district. 

 

Selection and collection of the test samples: Two trees of A. 

richardiana from each sites posed 7 years and another 12 years 

were selected. The sampled trees were fairly straight, free from 

defects. Knot, decay, dead streak, etc were excluded for getting 

clear specimen. By following Bhattacharjee and Sattar
12

 all 

these position were marked and sawn into timber. The age, 

height and diameter of the sampled trees were given in the 

Table-2. 

 

Samples were selected from three different planks of top, 

middle, and bottom of each tree. Three specimens were 

collected from each height. Consequently, nine samples were 

collected from three different heights and all together there were 

36 samples from 4 trees. As the heartwood and sapwood were 

indistinguishable consideration made to collect samples near the 

pith part. Twelve samples were taken only from the middle 

portion for determination of mechanical properties because of 

longer sample length requirement. The sticks for air-dry tests 

were stacked in room temperature with adequate air supply and 

dried in the sun for 15 days. Density of the test samples was 

determined in air dry and oven dry condition. While mechanical 

properties were determined in air dry condition
6
. For 

determination of PPs and MPs the boles were converted into 

2.5cm×5.5cm cross section and 1.5m long sticks. For 

ascertainment of moisture content, density and shrinkage test 

sticks were dressed to 5.08cm×5.08cm×2.54cm sizes
12

. The 

specimens for compression strength were in the form 

2cm×4cm×8cm and 3cm×3cm×8cm for perpendicular and 

parallel to the grain respectively. The test sticks were dressed to 

2.5cm×5.5cm×30cm strips for testing the static bending 

properties
12

. 

 

The laboratory tests for PPs were carried out in the Wood 

Technology Laboratory of Forestry and Wood Technology 

Discipline of Khulna University, Bangladesh. Length of radial, 

tangential and longitudinal surface was by measured using a 

slide caliper. Weight of each wood specimen was measured by 

electric balance, made in Korea by A&D Company Ltd., and the 

data were recorded. MPs were performed by using Hydraulic 

Universal Testing Machine, Model No.WE-100, made in Time 

Group Inc. in Mechanical Lab of Khulna University of 

Engineering and Technology, Khulna. 

 

Statistical Analysis: PPs and MPs were examined using two-

way analysis of variance (ANOVA) with replications and 

interaction to examine the effects of age and site quality. All the 

data were analyzed by using Microsoft Office Excel 2007, and 

analysis of variance was computed using SAS (Statistical 

Analysis System) software. Also, unpaired t -test was done to 

analyze the data. 

 

Table-2: Characteristics of logs from sample tree of A. richardiana. 

Age class 
Age of the tree 

(years) 

Rajbari District Barisal District 

Girth of the bole  

 
Height of the bole  Girth of the bole  Height of the bole  

Class A 7 77 cm 190 cm 82 cm 205 cm 

Class B 12 117 cm 214 cm 126 cm 242 cm 

 

http://localhost:1182/Maps/MR_0066.GIF
http://localhost:1182/Maps/MB_0310.GIF
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Results and discussion 

Physical Properties (PPs): The highest moisture content was 

observed 7 years of Barisal and the lowest in 12 year of Rajbari 

district (Table-3). Statistically significant variation of the 

moisture content (MC) values between 7 and 12 years tree of 

both districts (Table-4) were observed. The moisture content 

varies widely among species, even in an individual tree of a 

same species, and between sapwood and heartwood
13 

as well. 

Also, MC of heartwood ranges from 33 to 98% and that of 

sapwood from 44 to 249%. However, within any species there is 

considerable variation depending upon the site, age and volume 

of the tree. The average green moisture content tends to 

decrease as the tree grows older
14

. 

 

No significant variation in radial, tangential and longitudinal of 

shrinkage values between the trees of both regions were 

detected in the present study (Table-4). Similar results were 

observed when comparison was made between the two sites. 

Between oven dry state and fiber saturation point, the 

aggregation of shrinkage is affected by the amount of moisture 

loss by wood when moisture content fluctuates
15

. Shrinkage is 

not uniform in all the direction; it is negligible in longitudinal 

direction, 1.5 to 2 times more in tangential direction than the 

radial direction
16

. Shrinkage of longitudinal surface is smaller 

than radial direction, radial shrinkage is smaller than tangential 

shrinkage and tangential shrinkage is smaller than volumetric 

shrinkage
17

. 

 

Statistically there was significant variation on air dry and oven 

dry density values between the trees of both the regions. No 

significant variation were founded the age class of same region 

and between the two regions (Table-4). Mohuiuddin and Das
18

 

stated that oven dry density of A. richardiana wood is 0.70 

gm/cm³. The significant difference between the age classes 

reveals that the higher density was found in 12 years, i.e. trees 

of higher age containing more mature wood rather than juvenile 

wood. Again, the non-significant difference of densities 

between the regions may be the similar site qualities of the 

regions. 

 

Mechanical Properties (MPs): Table-5 contains the effects of 

age and site on the mechanical properties of treated woods. The 

MOR and MOE values for both age classes Rajbari region is 

higher than that of Barisal region (Table-5). Statistically there 

was significant variation in MOR values between Rajbari and 

Barisal region with respect to age and no significant variation 

was observed in MOR values between Rajbari and Barisal 

region in terms of site quality (Table-6). Statistically there was 

no significant variation in MOE values between and within the 

age class of Rajbari and Barisal region. Similar results were 

observed when comparison was made between the two sites.

 

Table-3: Results of Physical Properties (PPs). 

 

Properties 

Rajbari District Barisal District 

7 years 12 Years 7 years 12 Years 

Moisture content (%) 63.55±4.86 57.01±2.10 65.66±2.71 59.48±5.14 

Density (g/cm³) 
Air dry 0.59±0.02 0.61±0.02 0.58±0.01 0.60±0.01 

Oven dry 0.64±0.02 0.67±0.02 0.64±0.01 0.66±0.02 

Shrinkage (%) 

Tangential 4.81±0.52 4.73±0.36 4.85±0.30 4.77±0.27 

Radial 2.88±0.23 2.63±0.43 2.93±0.05 2.87±0.09 

Longitudinal 0.84±0.02 0.79±0.13 0.89±0.12 0.82±0.10 

Volumetric 8.53±1.98 8.15±1.97 8.66±1.98 8.15±1.97 

(Note: Values after ± shows standard deviation and here, n=9 no. of replicates). 

 

Table-4: Summery for ANOVA test of Physical Properties (PPs). 

Source of 

Variation 

 

MC (%) 

Density (g/cm³)  Shrinkage (%) 

Air Dry Oven Dry Radial Tangential Longitudinal 

Age * * * ns ns ns 

Site Quality ns ns ns ns ns ns 

(Note*=Significant at 95% level of significance, ns=Not significant) 
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Table-5: Results of Mechanical Properties (MPs). 

Properties 
Rajbari District Barisal District 

7 Years 12 Years Age A 12 Years 

Modulus of rupture (MOR) (N/mm²) 35.98±0.82 40.80±1.96 35.33±1.44 39.98±2.22 

Modulus of elasticity (MOE) (N/mm²) 5780.25±133.16 6875.15±158.58 5499.98±167.14 6647.60±250.18 

Compression Parallel to the Grain (N/mm²) 42.87±1.55 47.78±1.25 41.99±1.11 46.45±1.10 

Compression perpendicular to the Grain (N/mm²) 13.11±1.73 17.41±0.98 12.85±1.72 17.32±1.11 

(Note: Values after ± shows standard deviation and here, n=9 no. of replicates). 

 

Table-6: Summery for ANOVA test of Mechanical Properties (MPs). 

Source of Variation MOR MOE Compression Parallel to the Grain Compression Perpendicular to the Grain 

Age * ns * * 

Site Quality 
ns 

 

ns 

 

ns 

 

ns 

 

(Note*=Significant at 95% level of significance, ns=Not significant). 

 

The compression strength parallel to the grain and perpendicular 

to the grain both values of Rajbari are higher than that of Barisal 

region (Table-5). Statistically there was significant variation in 

Compression strength parallel to the grain and Compression 

strength perpendicular to the grain values between Rajbari and 

Barisal with respect to age and no significant variation was 

observed in values between the regions in terms of site quality 

(Table-6).  

 

The MOR and MOE increased with increasing density found in 

prior studies
14,19

. Lower moisture content enhanced MOR and 

MOE of wood
20,21

. Wood is low compression strength parallel 

to the grain but extremely high in compression strength 

Perpendicular to the grain
14

.  

 

The results which are not significantly different at 95% level of 

confidence indicate that these species will show similar strength 

properties regardless where they are planted not affected by the 

site. Sahri et al. reported that the age and the site have little or 

no effect on the major strength properties
22

. According to 

Panshin and De Zeeuw
17

, the environmental factors such as 

mean temperature and mean annual rainfall have some effect on 

growth, and finally to the amount of wood properties produced 

by the tree
23. 

 

Conclusion 

This preliminary work indicates that there is a great prospect to 

use A. richardianaas for structural purposes considering the 

mechanical properties. As it was an introductory and small scale 

experiment, further experiments would be recommended. 

 

Acknowledgment 

The authors are grateful to the Authority of Khulna University 

of Engineering and Technology (KUET), Khulna for providing 

the logistic supports to conduct the research work. We are also 

paying our thanks to all teachers, seniors and juniors for their 

kind co-operation. 

 

References 

1. Das, D.K. and Alam, M.K. (2001). Trees of Bangladesh. 

Bangladesh Forest Research Institute, Chittagong, 

Bangladesh, 2, 342. 

2. Azad, M.S., Paul, N.K. and Matin, M.A. (2010). Do pre-

sowing treatments affect seed germination in 

Albiziarichardiana and Lagerstroemia speciosa?. Frontiers 

of Agriculture in China, 4,181-184. 

3. BFD (2011). Forest types.  http://www. bforest.gov.bd/ 

index.php/forestcategory/village-forests. 

4. Biswas, D., Misbahuddin, M. and Roy, U. (2012). 

Response of Rajkoroi (Albiziarichardiana King and Prain) 

wood for various alkaline pulping processes. Bangladesh 

Journal of Forest science, 32(1), 45-52. 

5. Barnett, J.R. and Jeronimidis, G. (2003). Wood Quality and 

Its Biological Basis. CRC Press LLC, 2000 Corporate 

Blvd., N.W., Boca Raton FL 33431, USA, pp. 1-226. 

ISBN: 0-8493-2819-5. 

6. Anon. (1970). Indian Forest Utilization. Volume 1, Forest 

Research Institute and Colleges, Dhera Dun, India, 179-

185. 

http://www.bforest.gov.bd/index.php/forestcategory/village-forests
http://www.bforest.gov.bd/index.php/forestcategory/village-forests


Research Journal of Agriculture and Forestry Sciences______________________________________________ ISSN 2320 – 6063 

Vol. 9(2), 27-31, April (2021) Res. J. Agriculture and Forestry Sci. 

International Science Community Association            31 

7. Kabir, M.F., Bhattacharjee, D.K., Sattar, M.A. and Elias, 

G.A.M. (1992). Effect of preservative treatment on strength 

properties of Mangium (Acacia Mangium). Bangladesh 

Journal of Forest Science, Bangladesh, 23(1), 41-44. 

8. Chowdhury, M.Q., Shams, M.I. and Alam, M. (2005). 

Effects of age and height variation on physical properties of 

mangium (Acacia mangium Willd.) wood. Australian 

Forestry, 68(1), 17–19. 

9. Mitchell, M. D. and Denne, M. P. (1997). Variation in 

density of Piceasitchensis in relation towithin-tree trends in 

tracheid diameter and wall thickness. Forestry, 70, 51–62. 

10. Winady, J. E. (1995). Impact of preservative treatment on 

allowable design stresses. Wood Design Focus, 2(1), 14-16. 

11. RDABD. (2020). Rajbari District and Barisal District.  

https://en.wikipedia.org/wiki/Rajbari_District and 

https://en.wikipedia.org/wiki/Barisal 

12. Bhattacharjee, D.K. and Sattar, M.A. (1988). Physical and 

mechanical properties of Kankra (Bruguiera conjugata) and 

Passur (Xylocarpus mollocensis). Bangladesh Forest 

Research Institute, Chittagong, Bangladesh. 

13. Faherty, K.F. and Williamson, T.G. (1995). Wood 

Engineering and Construction Handbook. McGRAW-Hill 

INC, New York, USA. 

14. Haygreen, J.G. and Bowyer, J. L. (1982). Forest product 

and wood science, An introduction. The lowa state 

university press, Ames, Lowa. pp. 223-227. 

15. Tsoumis, G. (1991). Science and Technology of Wood. 

Chapman Hall, New York, pp. 491. 

16. Shrivastava, M. B. (1997). Wood Technology. Vikas 

Publishing House (pot) Ltd., pp. 82-123  

17. Panshin, A. J. and De Zeeuw, C. (1980). A text book on 

wood technology.  Graw-Hill Book Company. New York. 

pp. 202-203. 

18. Mohiuddin, M. and Das, D.K. (1992). Wood anatomy of 

ten important village tree species of Bangladesh. Bulletin 

14, Wood anatomy Series, Bangladesh Forest Research 

Institue, Chittagong, p.3. 

19. Desch, H.E. and Dinwoodie, J.M. (1996). Timber structure, 

Properties, Conversion and Use. Macmillan Press Limited. 
Desch, H. E., & Dinwoodie, J. M. (2016). Timber: 

structure, properties, conversion and use. Macmillan 

International Higher Education. 

20. Gerhards, C. C. (1982). Effect of Moisture Content and 

Temperature on the Mechanical Properties of Wood: An 

Analysis of Immediate Effects. Wood and Fiber, 14(1), 4-

36. 

21. Matan, N. and Kyokong, B. (2003). Effect of moisture 

content on some physical and mechanical properties of 

juvenile rubber wood (Hevea brasiliensis Muell. Arg.). 

Songklanakarin. J. Sci. Technol., 25(3), 327-340. 

22. Sahri, M.H., Ashaari, Z., Kader, R.A. and Mohmod, A.L. 

(1998). Physical And Mechanical Properties of Acacia 

mangium and Acacia Auriculiformis from Different 

Provenances. Tropical, 21(2), p.73. 

23. Punches, J. (2004). Tree Growth, Forest Management, and 

Their Implications for Wood Quality. PNW 576, pp. 8pages 

 

https://en.wikipedia.org/wiki/Rajbari_District

