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Abstract 

Plant of Teak in the humid tropics is kind of in the introduce of its original area in 
Java (tropical), variations of land systems in humid tropics supposed to influence the 
wood quality of teak produced. This study aimed to analyze the effect of the land 
system to the quality of teak produced in terms of the nature of physics, mechanics 
and content of extractive substances teak. Research was conducted on private 
forest teak in humid tropic regions at the age of 11 years (KU II) in Tapin and Banjar 
district South Kalimantan province. The research method to determine the unit of 
land  based on land systems and to analysis of wood quality in wood quality lab, the 
analysis of data used analysis of variance. 
Research shows that there are six land system is the Tanjung land system (TNJ), 
lawang uwang (LWW), Okki (Oki), pendreh (PDH), Teweh (TWH) and maput (MPT). 
The test results and analysis of quality of teak includes physical, chemical and 
extractive substances of teak  in humid tropic on various land system showed no 
difference in the physical properties of wood and wood mechanics. The quality of the 
wood produced in all the land system is based on the mechanics of wood with 
Strong class I and based on the weight of wood types including strong class II. 
Based on the  wood extractive substances contained a significant effect between the 
different of the land system to extractive substances teak well on both the mesh 40 
and 60. Ekstractive Substance teak lowest in Teweh and maput land system and the 
highest levels of extractive substances in the Tanjung land system and and levels of 
extractive substances approaching Tanjung land system is the Okki land system. 
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Introduction 

Teak plants in Java is considered a type of indegeneus because it has long 

been developing in Java since 600 years ago and a new identity Industrial 

Development began in earnest Abat 19th (Na’iem, 2005; Ombina, 2008; Verhaegen 

et al., 2010; Widjajani et al., 2011). Quality and economic value and type of wood is 

classified as a beautiful wood provide public appeal for the development of teak 

(Bermejo et al., 2003). The high economic value of teak caused by teak wood has 

many advantages such as including the luxurious and durable timber (Sumarna, 

2001; Bermejo et al., 2003; Ombina, 2008). 

The humid tropics as in South Kalimantan, teak is a new species that has 

been developed in the form of community forest began to grow in 2002. The plant is 

quite spacious teak grown in South Kalimantan, spread almost all over the region of 

South Kalimantan. Conditions where the plants grow teak from its origin in Java will 

vary with site conditions in the humid tropics such as in South Kalimantan addition to 

precipitation and summer, the soil in the humid tropics dominated many types Ultisol 

or soil that develops advanced (Hardjowigeno, 1993). The difference is expected to 

be a growing effect on the quality of the resulting timber. Differences in quality 

growing can cause variations in the growth of teak (Sumarna, 2001). Teak plants 

require soil that is neutral or slightly alkaline and the pH of the soil is considered as 

one of the main factors limiting the distribution and development of teak (Zhou et al., 

2011; Bermejo et al., 2003; White, 1998; Kaosa-ard 1998; Purwowidodo, 1991). 

Basic chemical elements that affect plant growth teak is calcium (Ca), to the growth 

and identity development requires a relatively large amount of calcium in the soil 

(Zhou et al., 2011).  

Compatibility place to grow the humid tropics as a regional introduction teak 

plantation development is a vital need for the developer community, especially teak. 

During the development of community forest teak is still based on the interest in the 

quality of teak and teak market price, not based on the knowledge of a potential site 

for the development of identity. Development of community forest teak on humid 

tropic areas in South Kalimantan have not been many studies done mainly 

environment factor to quality of timber produced. This is because at the final stage of 

the development goals teak wood quality is produced mainly for the needs of 

carpentry and furniture.  
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Factors place to grow a significant effect on the growth and quality of the 

wood produced (Na'iem, 2002; Zobel and Talbert, 1984), therefore it is necessary to 

study which analyzed the effect of land use system on the quality of teak produced in 

terms of the nature of physics, mechanics and levels of extractive substances teak. 

The purpose of this study to analyze the effect of land use system on the 

quality of teak produced in terms of the nature of physics, mechanics and content of 

extractive substances teak. 

 

Materials and Methods 

Research Sites 

Penelitian dilakukan pada hutan rakyat tanaman tanaman Jati (Tectona 

grandis Linn. F) umur 11 tahun (Kelas Umur II) di Kabupaten Tapin dan Kabupaten 

Banjar Provinsi Kalimantan Selatan  dengan kareakteristik daerah tropika basah. 

Jenis sistem lahan pada lokasi penelitian meliputi sistem lahan tanjung (TNJ), 

lawang uwang (LWW), Okki (OKI), pendreh (PDH), teweh (TWH) dan maput (MPT). 

 

Data Collection Procedures 

 The procedure begins with creating a data retrieval unit of observation with 

the observation unit approach based land systems. Land systems research sites 

include six (6) land systems are lawang uwang, Okki, Pendreh, Tanjung, Teweh and 

Maput, therefore the system of land used as treatments. Each treatment used 3 

repetitions  so that there are 18 blocks of the observations in the humid tropics. An 

analysis of the physics, mechanics and levels of extractive substances on the basis 

of laboratory test data based on the production of timber each land system. Physical 

properties of wood observed moisture content of wood, heavy wood species and 

shrinkage of wood, while its mechanics teak involved testing the firmness of the 

drop, firmness press parallel fibers, firmness press perpendicular fiber, firmness 

shear, persistence sides, determination of bending fracture (MOR) , strength of 

bending elastic (MOE), end violence and violent side. 

    

Data Analysis 

Stem volume calculation by reference to the formula used by Simon (1993) 

as the multiplication of basal area, plant height and plant form factor. Analysis of 
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variance by using analysis of variance (ANOVA) (Yitnosumarto, 1993; Gomez and 

Gomez, 1995; Simon, 1993).  

 

Results and Discussion 

Land System relationship with Wood Physical Properties 

Wood physical properties include moisture content of fresh wood, wood 

density and shrinkage (Table 1) shows that there are differences in the land system 

has no significant effect (P> 0,05) on water content of fresh wood (Ka), the density of 

wood and depreciation teak wood at the age of 11 years. 

Table 1. Results of average Analysis Physical Properties of Wood in the range of 

Regional Land System in Wet Tropical 

No. Land System 
Moisture 

Content (%) 

Wood 

Density 

Depreciation 

(Tangential) 

1 Lawang-uwang (LWW) 79,19 ns 0,6 ns 5,77 ns 

2 Okki (OKI) 82,90 ns 0,6 ns 6,07 ns 

3 Teweh (TWH) 70,79 ns 0,6 ns 6,10 ns 

4 Maput (MPT) 93,21 ns 0,6 ns 6,70 ns 

5 Tanjung (TNJ) 92,34 ns 0,6 ns 5,90 ns 

6 Pendreh (PDH) 94,95 ns 0,6 ns 6,42 ns 

 

  The water content of fresh wood has a range of 70,79 to 94,95%, the water 

content of fresh wood is high enough it is suspected Due to the humid tropics where 

rainfall is high. Wood density of 0.6 (0,55 to 0.61) and the shrinkage of wood 

between 5,77 to 6,70%. Teak Plus Perhutani research results on age class I (<10 

years) had a water content of 51,75% -58,29% wet with wood shrinkage from 7,44 to 

10,29% (Astanto, 2004). Good wood for furniture and carpentry according Hamidah 

(2000) if it has a moisture content of wood is small, high density and low wood 

shrinkage, shrinkage of small wood would lessen the occurrence of crack and break.  

Wood with a high specific gravity will experience more shrinkage than the 

wood with low density wood broadleaf will experience shrinkage greater than 

wooden needles (Haygreen and Bowyer, 1996; Tobing, 1995). Shrinkage of wood 

with the tangential direction generally range between 3,5 to 15% (Haygreen and 

Bowyer, 1996). Plants with smaller plants age will generally produce wood with wood 

specific gravity values were lower (Haygreen and Bowyer, 1996). Teak is grown in 
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West Java with high rainfall has a specific gravity of 0.67 with depreciation 5% 

(tangential), has a strong and durable class class II (Anonymous, 1994), whereas in 

India teak plants have an average density 0.60 (Saravanan et al, 2014).  

 

Land System relationship with Wood Mechanic Properties 

Mechanics wood is wood strength to withstand external forces that work, the 

nature of the mechanics of wood can determine the strength class timber (Hamidah, 

2000), results of measurements of properties of mechanical wood on various 

systems of land that grows in the humid tropics (Table 2) shows that the difference 

system land does not have a significant effect on the parameters of the nature of the 

mechanics of wood covering the firmness press (parallel fibers, perpendicular fiber, 

shear, tensile, split, MOR and MOE) and violence (the tip and sides), so that the 

properties of mechanical wood showing the same nature at the place grow the 

tropics. 

Table 2. Results of average Mechanics Wood Personality Analysis on Different 

Forms of Regional Land in the Humid Tropic 

No 
Parameter 

Land System 

LWW OKKI TWH MPT TNJ PDH 

1 Firmness press 

parallel fibers (N/mm2) 

132,0 
ns 

368,6 
ns 

329,3 
ns 

292,9 
ns 

262,5 
ns 

294,4 
ns 

2 Constancy Press 

perpendicular fibers 

(N/mm2) 

84,0 ns 
115,2 

ns 

118,9 
ns 

136,1 
ns 

126,7 
ns 

122,3 
ns 

3. Dependability Slide 

N/mm2)  
74,7 ns 80,2 ns 94,1 ns 64,6 ns 83,9 ns 85,7 ns 

4. 
Firmness Pull (N/mm2) 

317,3 
ns 

59,9 ns 40,4 ns 
38,44 

ns 
34,4 ns 33,1 ns 

5 Firmness sides 

(N/mm2) 
74,7 ns 68,4 ns 78,8 ns 73,1 ns 73,5 ns 74,3 ns 

6 
MOR (N/mm2) 

613,4 
ns 

685,7 
ns 

659,7 
ns 

579,9 
ns 

509,4 
ns 

520,1 
ns 

7 
MOE (N/mm2) 

81.018 
ns 

85.357 ns 
78.818 

ns 
74.823 ns 74.544 ns 87.970 ns 

8 Violence ends 

(kg/cm2) 

385.6 
ns 

358.9 
ns 

418.8 
ns 

339.1 ns 
332.4 

ns 

319.1 
ns 
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9 violence side 

(kg/cm2) 

339,1 
ns 

305,8 
ns 

352,3 
ns 

305,8 ns 
272,6 

ns 

299,1 
ns 

Mechanics class (Class 

Strong Wood) 
I*) I*) I*) I*) I*) I*) 

Keterangan : MOE : Modulus of Elasticity/keteguhan lentur elastisitas 

           MOR : Modulus of Rupture/Keteguhan lentur patah 

            *)      : Acuan pada Lampiran 18. 

Based on the nature of the mechanics of wood, teak on public forests in wet 

tropical produce teak wood with good quality have a strong class I (grades MOE> 

15.000 N / mm2, MOR> 100 N / mm2 and hiccup press parallel fiber> 65 N / mm2 ), 

while based on the specific weight in Table 1 has a strong class II (BJ: 0,6 to 0,9). 

Class information strong wood is important for identity development in the humid 

tropics. Values in wet tropical teak is better than teak in West Java, according to 

research Astanto (2004) mentions that the mechanical properties of wood Jati Plus 

Perhutani (JPP) at KU I had MOE 65376-91396 kg / cm2 (on par with 6406-8956 N / 

mm2), MOR 841-938 kg / cm2, resistance split 16-20 kg / cm, the compressive 

strength parallel to the fiber 348-399 kg / cm2, the shear strength of 45-73 kg / cm2, 

a tensile strength of 1102-1684 kg / cm2 with class strong III-IV. 

 

Land System relationship with Levels of Substance Ekatraktif Wood  

 Chemical properties of wood as measured in this study on the parameters on 

the type of wood extractive substances mes mes 40 and 60, because the extractive 

substances is related to the durability of wood, the higher the levels of extractive 

substances then the higher the durability of wood. The results of measurements of 

extractive substances (Table 3) shows that there is a significant effect between 

different levels of the system of land to extractive substances teak well on both the 

mesh 40 and 60. Ekstractive Substance lowest in Teweh and Maput land system 

and the highest levels of extractive substances in the Tanjung land system and 

approaching tanjung land system is Okki land system. 
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Table 3. The average level of extractive substances in the community forests of teak 

in the humid tropic on Various Land System 

No. Land System 
Extractive Substance Content (%) 

Mesh 40 Mesh 60 

1 LWW 4,96b 6,03b 

2 OKKI 5,78c 6,31b 

3 TWH 3,48a 4,04a 

4 MPT 3,92a 4,13a 

5 TNJ 7,42d 7,77c 

6 PDH 4,58b 5,30b 

 
 

Alpha0,05;LSD 
0,94; Mean 

5,02; SD 0,397 

Alpha0,05;LSD 1,24; 
Mean 5,596; SD 0,609 

 

Levels of substance ektraktif teak wood at the age of 11 years who grew up 

in the humid tropics have wood extractive substances levels on average by 5-6% 

better on the mesh 40 would mesh 60. With increasing age of the plant will generally 

be an increase in levels of wood extractive substances (Lukmandaru, 2012). Levels 

of extractive substances contained in wood can affect the value of the density of the 

wood (Heygreen and Bowyer, 1996). Levels of extractive substances are toxic 

(poisonous), so that the amount of wood extractive substances affect the durability of 

wood, the greater the wood extractive substances likely to increase the durability of 

wood (Pandit and Kurniawan, 2008). Levels of extractive substances teak and teak 

specific gravity of 0,67 is made of teak wood more resistant to attack organisms 

(Martawijaya et al, 1981). In addition to functioning as toxic levels of extractive 

substances can reduce the amount of shrinkage of wood, because the extractive 

substances act as inhibitors (Haygreen and Bowyer, 1996). 

 

Conclusion 

Results of plant growth in humid tropic teak on various land system showed 

no difference in the physical properties of wood and wood mechanics. The quality of 

the wood produced in all the land system is based on the mechanics of wood with 

Strong class I and based on the weight of wood types including strong class II. 

Based on the levels of wood extractive substances contained a significant influence 

between the different levels of the system of land to extractive substances teak well 
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on both the mesh 40 and 60. Extractive substance lowest in Teweh and maput land 

system and the higly levels of extractive substances on Tanjung  land system and 

approaching of tanjung land system is okki land system. 
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