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Abstract. Anna N, Siregar IZ, Supriyanto, Sudrajat DJ, Karlinasari L. 2023. Physical, mechanical, and anatomical properties of 12 
jabon (Neolamarckia cadamba) provenances wood in Indonesia. Biodiversitas 24: 5895-5904. Jabon is a raw wood material for paper 
industries and has a fast-growing ability. Comprehensive information on the fundamental qualities of wood from the 12 provenances of 
jabon (Neolamarckia cadamba (Roxb.) Bosser) is a critical aspect of understanding their superior properties. The age of the samples at 

the trial was 42 months old, and the number of trees tested was 12, representing one provenance. Wood samples for physical (disk 
samples), mechanical, and anatomical properties were sampled at a height and length of 1.3 m and 35 cm. The logs were divided into 5 
cm and 30 cm for wood samples with anatomical and mechanical properties. The physical and mechanical properties were tested 
according to ASTM D 4442, ASTM D 2395, and ASTM D 143 standards. The physical (density, specific gravity, and moisture content), 
mechanical properties (MOE and MOR), and anatomical properties (fiber length and microfibril angle) were carried out on wood from 
12 provenances. Physical and anatomical properties were tested, from the pith to the outer bark. The average green wood density was 
0.94 gcm-3, while the highest was obtained in the Rimbo Panti, Nusakambangan, Kapuas Tengah, and Batu Hijau provenances. The 
average specific gravity value from the 12 provenances of jabon was 0.46 in Batu Licin and Batu Hijau provenances; the average 
moisture content on oven-dry weight was 105.13%; and the highest value was in the Kuala Kencana provenance. The average MOE and 

MOR values were 51,039.93 kgcm-² and 488.37 kgcm-², with a dry air moisture content of 13.62%. The highest MOE and MOR values 
were in the Batu Licin and Gowa provenance, with MFA testing varied at 11.54°. The fiber length from the pith to the outer bark tended 
to increase, with an average of 1183.28 μm. Based on the value of physical, mechanical, and anatomical properties, 12 provenances of 
jabon can only be used as non-structural raw materials. The Batu Hijau provenances have the highest density and specific gravity. 
However, the highest fiber length was found in Gowa provenance. 
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INTRODUCTION  

Jabon (Neolamarckia cadamba (Roxb.) Bosser) is an 

Indonesian native species with many important values. 

Jabon is used traditionally in phytochemistry and 

pharmacology (Pandey and Negi 2016), the roots is used as 

antihyperglycemic and antilipidemic (Acharyya et al. 

2013), the fruits and leaves be used as antioxidant (Chandel 

et al. 2013; Ganjewala et al. 2013), wood bark is extracted 

as a green inhibitor (Chaubey et al. 2015; Sutrisno et al. 
2015). Jabon is used for community land rehabilitation 

(Irawan and Purwanto 2014) and carbon absorption 

(Bijalwan et al. 2014; Sandalayuk et al. 2020). The wood is 

easy to work with, soft and light, creamy white to reddish-

brown in color, shiny, and slightly porous. Furthermore, it 

can be used for light construction, veneer, pulp, fiberboard, 

blockboard, particleboard, matches, wrapping crates, 

concrete molds, children's toys, and plywood. The wood 

has strength and durability grades of III-IV and V, with a 

specific gravity of 0.42 gcm-3 (Soerianegara and Lemmens 

1993). It is known for its consistent quality and rapid 

development, with an average diameter increment of 1.2-

11.6 cm at 5 years old (Krisnawati et al. 2011). Jabon is 

critical in developing community and plantation forests to 

ensure a steady supply of raw wood materials. 

Growth and wood quality are strongly influenced by 

genetics, environment, and different geographic sources 

(You et al. 2021). This variation occurs between 

(interspecific) and within the species (intraspecific). 

Several studies have shown intraspecific variation in the 
wood quality of tree species, such as in Picea glauca 

(Moench) Voss (Lenz et al. 2013), Acacia mangium Willd. 

(Nurhasybi and Sudrajat 2019), and Swietenia macrophylla 

G.King (Sudrajat et al. 2021). Therefore, more 

comprehensive information on the basic properties of wood 

in the provenance level of jabon is critical to obtain 

superior provenances based on the quality of the wood. 

Basic physical and mechanical properties are important in 

assessing the suitability of wood for industrial processing 

and its quality requirements. The best and simplest way to 

determine the quality is through physical features, like 
density. Meanwhile, wood strength is classified according 
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to its specific gravity with flexural and compressive 

strength parallel to the wood fibers under air-dry conditions 

(Lempang 2014). Anatomical properties such as fiber 

length are also crucial for their suitability as pulp and paper 

materials. Microfibril angle (MFA) is a technique used to 

determine wood stability. Therefore, understanding the 

nature and strength of the relationship between wood 

qualities is vital. 

The wood properties and usages of jabon have been 

known based on research conducted on the physical 
characteristics of the wood. Rahayu et al. (2014) and 

Darmawan et al. (2013) related to the point of 

differentiation (demarcation) between juvenile and mature 

wood in sengon and jabon; Fajriani et al. (2013) about 

variations in the properties of the wood in the radial 

direction, Widiyanto and Siarudin (2016) related to the 

shaving properties of the wood as raw material for frames; 

and Nugroho et al. (2011) about the physical and 

mechanical properties of the wood. Chemical modification 

and impregnation on the jabon wood could improve quality 

and resistance to termite attacks (Hadi et al. 2013, 2015; 
Komariah et al. 2015; Hadiyane et al. 2018; Lestari et al. 

2018; Arsyad et al. 2019; Hadi et al. 2019; Malik and 

Ozarska. 2019; Prihartini et al. 2020; Hadi et al. 2021; 

Malik et al. 2022). Log boiling could minimize the number 

of lathe checks in manufacturing 1 and 2 mm rotary cut 

veneer from juvenile wood (Kabe et al. 2013). The 

lamination process using different adhesives was also 

carried out on jabon wood (Hadi et al. 2021; Lestari et al. 

2018). The fundamental qualities of wood from the 

breeding program were still limited, such as the anatomy 

cell wall of jabon merah provenance (Mompewa et al. 

2019). This information is important in ensuring the 

quantity and quality of seeds produced in the future. 

Therefore, to obtain a superior provenance based on wood 

quality, it is necessary to conduct a study examining the 

physical, mechanical, and anatomical qualities of 12 jabon 

wood provenances in a 42-month-old progeny test in 
Parungpanjang, Indonesia. 

MATERIALS AND METHODS  

The properties tested were derived from 12 jabon 

provenances of the same age and planted in the same 

location. The provenance trial of jabon was established at 

Parungpanjang Forest Research Station, West Java, 

Indonesia (0620'42"; 10606'15", 52 m-asl (meters above 

sea level)). The 12 jabon provenances have an average 

diameter of 8.74-13.30 cm. The 12 jabon provenances 

came from different regions (Figure 1 and Table 1). 

Growth characteristics were evaluated before the jabon 

provenance was logged, and the height of the trees in the 
sample ranged from 7.00-12.70 m. Furthermore, the 

diameter ranged from 8.74-13.30 cm.  

 

 

 

 
 
Figure 1. Source of 12 jabon provenances distribution in Indonesia. Notes: 1. Rimbo Panti; 2. Kampar; 3. Ogan Komering Ilir; 4. Garut 

Selatan; 5. Nusakambangan; 6. Alas Purwo; 7. Kapuas Tengah; 8. Batu Licin; 9. Gowa; 10. Pomalaa; 11. Batu Hijau; 12. Kuala Kencana 
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Table 1. Source and altitude of 12 jabon provenances 

 

Provenance Altitude and height (m-

asl) 

Rimbopanti-West Sumatra 00°19’ S; 100°05’ E; 294 
Kampar-Sumatra 0018’ S; 10057’ E; 50 
Ogan Komering Ilir-South Sumatra 0312’ S; 10451’ E; 23  
Garut-West Java 0726’ S; 10742’ E; 628  
Nusa Kambangan Island 0743’ S; 10855’ E; 40 
Alas Purwo-East Java 0838’ S; 11421’ E; 33 
Kapuas-Central Kalimantan 0100’ S; 11428’ E; 147 
Batulicin-South Kalimantan 0319’ S; 11541’ E; 47 
Gowa-South Sulawesi 0514’ S; 11935’ E; 119 
Pomalaa-Southeast Sulawesi 0403’ S; 12139’ E; 210 
Batu Hijau-Sumbawa island 0858’ S; 11648’ E; 53 
Kuala Kencana-Papua 0424’ S; 13652’ E; 107 

 

 

 

Additionally, the age of the samples at the trial was 42 

months old, and the number of trees tested was 12, 

representing one provenance. Wood samples for physical 

(disk samples), mechanical, and anatomical properties were 

taken at a height and length of 1.3 m and 35 cm. The logs 

were divided into 5 cm and 30 cm for wood samples with 

anatomical and mechanical properties. 

Procedures 

Physical properties of wood  

The physical properties of the wood tested were green 

density (WD), specific gravity (SG), and moisture content 

(MC). The samples were taken from the pith to the outer 

bark (1×1×2 cm), and the standards were referred to as 

ASTM D 4442 and ASTM D 2395. The equations used to 

calculate each of the tested properties are presented in the 

following: 

 

    

 

Where: 

MC : moisture content (%) 

WD : wood density (g/cm3) 

SG : specific gravity  

W1 : weight of sample test in fresh condition (g) 

Wo : oven-dry weight (g) 
V1 : volume of test sample in fresh condition (cm3) 

Flexural mechanical properties  

Mechanical properties in static bending strength were 

tested based on the ASTM D 143 standard with a Universal 

Testing Machine (UTM). Samples measuring 2×2×30 cm 

were tested in air-dry conditions. From the static flexural 

strength test, the stiffness (MOE) and fracture toughness 

(MOR) values will be obtained and calculated using the 

equation: 

MOE =   

MOR =   

Where: 

MOE : modulus of elasticity (kg/cm2) 

MOR : modulus of rupture (kg/cm2) 

P  : load below proportion limit (kgf) 

L  : support distance (cm) 

B  : maximum load when the wood is broken (kg) 

Y  : bending at load P (cm)  

Anatomical properties  

Observation of the cross-section of jabon provenance 

wood being carried out using the Scanning Electron 

Microscope (SEM) test. The samples tested were 3 jabon 
provenances from Kampar, Nusakambangan, and Alas 

Purwo, representing the small, medium, and largest 

diameters.  

The Schlutz technique was used for maceration, and a 

4× magnification optical microscope was used to determine 

the fiber length. MFA was selected through X-ray 

Diffraction (XRD). Measurement of fiber length and MFA 

was carried out in 12 provenances. Each provenance was 

tested, starting from the pith to the outer bark with a size of 

1×1×2 cm3. 

RESULTS AND DISCUSSION 

ANOVA results on MOE, MOR, and MFA showed 

significant differences (Table 2). The research results of 

Mahmud et al. (2017) also showed significant differences 

in the MOE test for 7-year-old jabon wood. The MOE 

values in 1, 2, 3, and 12 provenances were almost identical 

but different from 4, 5, 6, 7, 8, 9, 10, and 11 provenances. 

The 5, 10, and 11 provenances were almost identical but 

different from 1, 2, 3, 4, 6, 7, 8, 9, and 12 provenances. The 

MOR value at the 12 provenances differed from 1, 2, 3, 4, 

5, 6, 7, 8, 9, 10, and 11 provenances. The 1, 2, 3, 5, 6, and 

10 provenances were almost identical but different from 

those of the 4, 7, 8, 9, 11, and 12. The MFA values in 1, 2, 
3, 4, 5, 6, 7, 10, and 11 were the same but different from 8, 

9, 12 provenances. The 2, 5, 8, 9, and 12 provenances were 

the same but different from 1, 3, 4, 6, 7, 10, and 11 

provenances (Table 3).  

Physical properties of wood  

The samples used for testing physical properties in each 

provenance were different because the diameter in each 

provenance was different. Samples were taken from the 

pith to bark (per 1 cm). The different colors on the graph 

indicate different segments (sky blue, orange, grey, yellow, 

dark blue, light green, dark green). The moisture content of 
wood describes the amount of water expressed as a 

percentage of the dry weight of the kiln. The 12 

provenances of jabon had different moisture content, which 

decreased from the pith to bark. Meanwhile, the segment 

near the pith had the highest moisture content, according to 

Figure 2. 
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Wood density is the ratio of the mass or weight to its 

volume among 12 jabon provenances. In each provenance, 

the green density from the pith to bark also varied in the 

range of 0.92-0.97 gcm-3 (Figure 3). 

Specific gravity is the ratio of wood density to a 

standard object based on oven-dry weight. The gravity of 

the 12 provenances differed, as was each segment from pith 

to bark. The specific gravity increased from the pith to bark 

around 0.35-0.55 (Figure 4).  

Flexural mechanical properties  
The flexural stiffness MOE is the ratio between stress 

and strain under the proportional limit. The 12 jabon 

provenances had varying average MOE, and the highest 

was found in the Kapuas Tengah provenance, followed by 

the Batu Licin and Garut Selatan. In contrast, the lowest 

was in the Kuala Kencana provenance, around 3,700 kgcm-

2 (Figure 5).  

MOR measures the ability to withstand loads calculated 

in the flexural strength test. Batu Licin's provenance had 

the highest MOR value of 639 kgcm-2, followed by Kapuas 

Tengah's and Garut Selatan's provenances. Meanwhile, the 
lowest MOR value was the provenance of Kuala Kencana, 

which was around 360 kgcm-2 (Figure 6).  

 

Table 2. ANOVA of wood properties in 12 jabon provenances 
 

Parameter ANOVA 

MC 0.909ns 

WD 0.605ns 

SG 0.880ns 
MOE 0.000** 

MOR 0.000** 
FL 0.424ns 
MFA 0.007** 

Notes: ** difference, ns not significant 

 
Table 3. Duncan test results of wood properties in 12 jabon 
provenances 

 

Provenances MOE MOR MFA 

1 43672.19ab 449.12bc 10.07abc 
2 44869.12abc 440.15b 12.20abcd 
3 45995.23abc 432.05b 8.51ab 
4 57812.78de 524.01de 9.72abc 
5 50533.87bcd 466.09bcd 12.93abcd 
6 47273.13bc 465.56bcd 7.06a 
7 67751.04f 572.54e 7.28a 
8 64383.33ef 639.87f 18.84d 
9 53664.24cd 525.92de 15.81cd 
10 49151.75bcd 466.12bcd 10.49ac 
11 49525.45bcd 517.85cde 10.73abc 
12 37847.07a 361.15a 14.87bcd 

 
 

 
 

Figure 2. The green moisture content of 12 provenances of jabon from the pith to bark. Notes: 1. Rimbo Panti; 2. Kampar; 3. Ogan 
Komering Ilir; 4. Garut Selatan; 5. Nusakambangan; 6. Alas Purwo; 7. Kapuas Tengah; 8. Batu Licin; 9. Gowa; 10. Pomalaa; 11. Batu 
Hijau; 12. Kuala Kencana 
 
 

 
 
Figure 3. The green wood density in 12 provenances of jabon from the pith to bark. Notes: 1. Rimbo Panti, 2. Kampar, 3. Ogan 
Komering Ilir, 4. Garut Selatan, 5. Nusakambangan, 6. Alas Purwo, 7. Kapuas Tengah, 8. Batu Licin, 9. Gowa, 10. Pomalaa, 11. Batu 
Hijau, 12. Kuala Kencana 
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Figure 4. The specific gravity of 12 provenances of jabon from pith to bark. Notes: 1. Rimbo Panti; 2. Kampar; 3. Ogan Komering Ilir; 
4. Garut Selatan; 5. Nusakambangan; 6. Alas Purwo; 7. Kapuas Tengah; 8. Batu Licin; 9. Gowa; 10. Pomalaa; 11. Batu Hijau; 12. Kuala 
Kencana 

 

 

 
 
Figure 5. MOE values of 12 provenances of jabon. Notes: 1. 
Rimbo Panti; 2. Kampar; 3. Ogan Komering Ilir; 4. Garut Selatan; 

5. Nusakambangan; 6. Alas Purwo; 7. Kapuas Tengah; 8. Batu 
Licin; 9. Gowa; 10. Pomalaa; 11. Batu Hijau; 12. Kuala Kencana 

 
 

Figure 6. MOR values of 12 provenances of jabon. Notes: 1. 
Rimbo Panti; 2. Kampar; 3. Ogan Komering Ilir; 4. Garut Selatan; 
5. Nusakambangan; 6. Alas Purwo; 7. Kapuas Tengah; 8. Batu 
Licin; 9. Gowa; 10. Pomalaa; 11. Batu Hijau; 12. Kuala Kencana 

 

 

Anatomical properties  

Observations on the cross-section of Kampar, Nusa-

kambangan, and Alas Purwo indicated that the 3 jabon 
provenances had the same vascular (porous) characteristics. 

They had scattered or diffuse vessels without an actual 

pattern in the cross-section. The pore arrangement was 

almost entirely radial, and circular vessels were small (100-

200) to relatively large (200-300). Some are isolated, 

although 2-3 others can be found close (4), and the 

perforation plane was simple, without tylosis in the pore 

cavity. Cell wall thickness included thin to thick, with narrow 

wood radii, and the pores in the Alas Purwo provenance 

were larger than the others (Figure 7). Environmental, 

genetic, and interaction factors influence growth. The 

growth of the Alas Purwo provenance is faster than that of 
other provenances and is influenced by many factors, 

including the environment or the availability of nutrients 

around the tree. Faster growth will form thinner cell walls. 

Fiber length and MFA samples were different in each 

provenance, according to diameter. The samples tested ranged 

from the pith to bark (per 1 cm). The fiber length was 

measured using a light microscope, with 50 random 

measurements repeated in each segment. The fiber length 

from the pith to the bark was getting longer (Figure 8). 

Meanwhile, the results of the MFA measurement did not 

show a specific trend from the pith to bark (Figure 9). The 

MFA in each jabon provenance did not show a trend. This 

is thought to be because it is still juvenile wood (42 months 
old). Rahayu et al. (2014) explained that the MFA value had 

shown a trend for jabon (6 years old and 48 cm in diameter). 

Discussion 

Physical properties of wood 

The wood density test did not show a trend from pith to 

bark, this may be due to the young age of the tree or the 

wood was still juvenile, and this result was different from 

the previous study. Miranda et al. (2011) and Blohm et al. 

(2016) reported the average value of increasing green 

density from the direction of the pith to the bark. In 

addition, Bowyer et al. (2007) reported the density of wood 

increases from the pith to the bark. According to Tsoumis 
(2013), wood quality in the growth circle around the pith 

has the lowest wood density, short constituent cells, thin 

cell walls, large S2 layer microfibril angle, and low 

cellulose percentage. The average, lowest, and highest 

density value of 12 jabon provenances aged 42 months 

(Figure 3) was 0.94 gcm-3, 0.92 gcm-3 (Pomalaa provenance), 

and 0.95 gcm-3 (Rimbo Panti, Nusakambangan, Kapuas 

Tengah, and Batu Hijau provenances). This result differs 

from Nugroho et al. (2011) and Mahmud et al. (2017), who 
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tested 7-year-old jabon to obtain 0.57 gcm-3 and 0.63 gcm-3. 

Furthermore, the density of wood is the best predictor of its 

strength. The high wood density explains the large 

proportion of cells with thick walls. 

The wood's strength can be estimated from the 

characteristics of its specific gravity. In general, the 

specific gravity of the wood is directly proportional to its 

strength. It depends on the substance in the wood, the 

extractive content, the moisture content, and the size of the 

wood cells. The specific gravity of the 12 provenances of 
jabon tended to increase from pith to bark. The low value 

near the pith is thought to be caused by juvenile wood. 

Similar results were also obtained in Widiyanto and 

Siarudin (2016) research on jabon aged 7 years. The 

average specific gravity was 0.46, with a range of 0.44 

(Kuala Kencana provenance) - 0.49 (Batu Licin and Batu 

Hijau provenance). The study revealed the value acquired 

was higher than the results by Rahmayanti et al. (2016) in 

jabon aged 6 years (0.34) which were not derived from the 

breeding program. Nugroho et al. (2011), and Widiyanto 

and Siarudin (2016) in jabon aged 7 years, namely 0.32 and 
0.33. Based on the specific gravity, it can be concluded that 

jabon provenance wood is stronger than the result of a 

breeding program. Differences in the value of specific 

gravity can also be caused by the tree's age, location, 

position of the wood in the trunk, and speed of growth. 

Based on the value of the wood generated, 12 provenances 

of jabon are classified as strong class III (Martawijaya et 

al. 1989). 

Another physical property tested was the green 

moisture content, which was used to determine the water 

weight. The moisture content from the pith to the skin 

decreased, and the inner wood (near the pith) had a higher 

moisture content. Young wood has a high lignin content, 

thin fiber walls, and a large lumen that can hold water 
compared to matured parts. According to Uar (2014), the 

wood near the pith has thin cell walls and lower density, 

which increases the amount of water in this area. The 

results are similar to Bal et al. (2011) in that the average 

moisture content value decreases from the pith to the bark. 

The average moisture content value was 105.13%, with the 

lowest and highest at 96.62% (Batu Hijau provenance) and 

115.71% (Kuala Kencana provenance). In contrast to the 

research by Widiyanto and Siarudin (2016), jabon aged 7 

years was 120.88%, while the research by Nugroho et al. 

(2011) and Mahmud et al. (2017) was lower at 66.92% and 
80.01%. The different moisture content values are related 

to the condition of the pores, which causes the free water 

content to be high.  

 

 
 

Kampar provenance Nusakambangan provenance Alas purwo provenance 

   
200 µm Mag 25 X 

   
100 µm Mag 100 X 

   
10 µm Mag 1.00 K X 

 

Figure 7. Axial cross-section of three provenances of jabon 

pore 

tracheids 



ANNA et al. – Physical, mechanical, anatomical properties of Neolamarckia cadamba 

 

5901 

    

    

    
 

Figure 8. Fiber length in each jabon provenance from pith to bark 
 
 

 

    

    

    
 

Figure 9. MFA of each jabon provenance starting from the pith to bark 
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Mechanical properties  

Wood's mechanical properties are essential for its 

function as a structural raw material. The important 

mechanical properties are MOE and MOR, which are 

tested under conditions of air-dry moisture content. 

Determination of moisture content in air-dry conditions is 

the most desirable in a wood application. There are no 

essential changes in shape (bent, broken, split), and the 

determination of dry air moisture content depends on the 

surrounding climate. The moisture content of the 12 jabon 

provenances varied, and the average, lowest, and highest 
dry air moisture content was 13.62%, 12.48% 

(Nusakambangan provenance), and 14.73% (Pomalaa 

provenance). The average MOE and MOR value was 

51039.93 kgcm-² and 488.37 kgcm-² with such moisture 

content. The research by Nugroho et al. (2011) explained 

that the average values in jabon aged 7 years were 651 x 

102 kgcm-² and 601 kgcm-². Meanwhile, the values for A. 

mangium aged 10 years were 89814.4 kgcm-² and 651.97 

kgcm-² (Nurhasybi and Sudrajat 2019). This study's MOE 

and MOR values were lower than those of jabon and A. 

mangium, aged 7 and 10 years. In contrast to the research 

of Rahayu et al. (2014) in jabon aged 60 and 72 months, 
the MOR value was lower than that of provenance jabon 

aged 42 months with 454 kg cm-² and 464 kg cm-², 

respectively. Wood tends to get stronger and harder as the 

tree ages. In the fast-growing species, the tree's cell walls 

are still thin; hence, the strength or elasticity is very low 

compared to the slow-growing plants. MOE and MOR in 

this study did not show a trend from pith to bark. The result 

of this study was different from the previous study. 

Darmawan et al. (2013) reported the MOE and MOR of 7-

year-old sengon (F. mollucana) and jabon (A. cadamba) 

also increased from pith to the bark. 

Anatomical properties  

The anatomical properties tested were fiber length and 

MFA. Fiber length is one indicator of quality used to 

determine the raw material for pulp and paper production 

(Figure 9). It affects physical qualities, such as strength and 

stiffness. The strength properties influenced by the length 

of the fiber are tensile, folding, and tear resistance. Fiber 

length was measured using a light microscope, with 50 

replicates for each segment. In 12 provenances of jabon, 

the length from the pith to the outer bark tended to 

increase, indicating a juvenile wood. Bowyer et al. (2007), 
Palermo et al. (2015), and Mansfield et al. (2016) reported 

that the fiber length continues to increase up until a certain 

segment and then remains constant closer to the bark. The 

formation of mature wood is characterized by the fiber 

length becoming constant between each segment. Rahayu 

et al. (2014) also obtained the same result, which reported 

that jabon aged 60 and 72 months were still juvenile wood. 

The average length in the 12 jabon provenances was 

1,183.28 μm, ranging from 1,041.64 μm (Garut Selatan 

provenance) to 1,341.10 μm (Gowa provenance). However, 

different results were obtained by Rahayu et al. (2014) in 

jabon aged 60 and 72 months (1,190 and 1,245 μm) and 7 
years (1,288 μm) (Fajriani et al. 2013). Therefore, the 

difference in fiber length can be caused by the tree's age, 

trunk diameter, location, and cell maturity.  

MFA affects wood's physical and mechanical 

properties, including density, tensile strength, stiffness, and 

shrinkage. A smaller value indicates a more stable wood, 

which is profitable to process. The minimal value required 

to utilize wood as a construction material does not yet 

exist. Furthermore, MFA value with XRD on 12 jabon 

provenances varied from pith to bark. This finding 

contrasts with the previous study. Darmawan et al. (2013, 

2015) and Cahyono et al. (2015) reported that one of the 
characteristics of juvenile wood transition to adult wood is 

the MFA decreasing from the part close to the pith toward 

that near the bark. In addition, this finding contrasts with 

Rahayu et al. (2014) study, which examined jabon aged 60 

and 72 months using a different method involving iodine 

and measurements with a light microscope. The 12 jabon 

provenances had an average MFA value of 11.54°. This 

result differs from jabon aged 60 and 72 months at 24° and 

22° (Rahayu et al. 2014). The MFA value of provenance 

jabon aged 42 months was smaller than those aged 60 and 

72. The variations might be caused by the adaptability of 

plants related to differences in growing conditions and 
environment, geographical location, and the testing 

methods used. 

In conclusion, the physical, mechanical, and anatomical 

properties of jabon wood from 12 provenances at 42 

months had varied growth characteristics. The highest 

wood density values were in the Rimbo Panti, 

Nusakambangan, Kapuas Tengah, and Batu Hijau 

provenances. The highest specific gravity values were in 

Batu Licin and Batu Hijau. The highest water content value 

was obtained in the Kuala Kencana provenance. The 

highest MOE and MOR values were obtained in the Batu 
Licin and Gowa provenance. The fiber length from the pith 

to the outer bark increased while the MFA fluctuated. 

Based on the value of the 12 jabon provenance's physical, 

mechanical, and anatomical properties, they can only be 

used as non-structural raw materials for furniture, children's 

wooden toys, and matches or in combination with other 

wood as pulp and paper materials. The jabon Batu Hijau 

provenances have the highest density and specific gravity. 

In addition, jabon Batu Hijau provenances have the lowest 

moisture content. However, the highest fiber length was 

found in Gowa provenance. 
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