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I RegistIation began at 08.20 am. 

1_ The opening session (the first plenary session) started at 09.05 am with opening remarks from Dr. Kunia 

Tsunoda (KT), the President of the Pacific-Rim Tennite Research Group (PRTRG). KT started by 
~-elcoming everyone to Bangkok, Thailand. and proceeded with the approval of agenda. Mr Jim Creffield 
was honored with an honorary life-long membership of the PRTRG for his dedication and services to the 
group. This year, there were a total of3 recipients for the TRG Travel Fund, namely: 

Ms Foong-Kuan FOa (Universiti Sains Malaysia, Penang, Malaysia). 
Ms Maya Ismayati (Indonesian Institute of Science. Indonesia). 

Mr Ronniel Manalo (University of the Philippines, Los Banos, Philippines). 

L3 ~umber of participants per country (129 participants (including 4 accompanying persons] from 12 
countries) 

Australia (3) 
China [inCluding Hongkongj (2) 
Indonesia (20) 
Japan (6) 
Malaysia (27) 



Pakistan (2) 
Philippines (4) 
Singapore (12) 
Taiwan (I) 
Thailand (42) 
USA (4) 
Vietnam (6) 

1.4 A total of 38 papers (including 1 keynote paper) were presented at the conference. Dr Jeff Lloyd preser.:.:::. 

the keynote paper. 

The Eighth Conference of the Pacific Rim Tennite Research Group 
Conference ~rogram 

1st day Monday 28 FebruaI)' 20 11 
08:30 - 09:00 Registration 
09:00 - 09:20 Opening session Opening remarks 

Plenary session (1) 
(I) Approval of the agenda 
(2) Reports from EC 
(3) Other relevant issues 

... , 09:20 - 10:26 Session (I)-Oral presentations Chairperson: Kunio Tsunoda 
:;.. Jeff Lloyd and Kristen van den Meiracker (keynote): Termite Control - with Experience 

from the U.S.A. (30 min) 
:;.. Kunio Tsunoda: Methods to Determine the Minimum Number of Termites Required to Cause 

Visible Damage to Susceptible Plastic Films (12 min) 
}> Vernard Lewis, Shawn Leighton, Robin Tabuchi and Michael Haverty: Diurnal and Seasonal 

Patterns in Feeding Activity for the Western DIywood Termite, Incisitermes minor, 
for Naturally Infested Logs (12 min) 

}> Robert Hi ckman and Brian Forschler: Efficacy of Detection and Spot Treatment for the 

10:26- 10:45 

Drywood Termite Incisitermes snyderi (Kalotermitidae) in Naturally Infe s ted 
Lumber Using Three RTU Products (12 min) 

Tea/Coffee break 

10:45 - 12: 11 Session (2)-Oral presentations Chairperson: Vemard Lewis 
:;.. Yoshio Katsuda and Yoshihiro Minamite: Development of Silafluofen and Its Practical Uses in 

Japan (10 min) 
}> Charunee Vongkaluang and Yoshio Katsuda: Deve lopment of Silafluofen-Based Termiticides 

in Thailand (10 min) 
}> Istie Sekartining Rahayu, Arinana and Imam Wahyudi: The Effect of Ammonia Fumigation on 

Subterranean Termites Mortality Percentage (12 min) 
}> Maya Ismayati, Khoirul Himmi Setiawan, Didi Tannadi, Deni Zuifiana, Su!aeman Yusuf and Budi 

SantosO The Efficacy of Organo-Complex Based Wood Preservatives Formula against Drywood 
Termite Cryptotermes cy nocephalus Light (12 min) 

}> Farkhanda Manioor, Saadiya A. Malik, Narjis Naz and Ayisha Liaquat: Laboratory Evaluation of 
In sec ticid e Treated Soil against Copto lerm es heimi (Wa smann) (Isoptera: 
Rhinotermitidae) (12 min) 

}> Trinh Van Hanh, Tran Thu Huyen, Nguyen Quoc Huy and Nguyen Thi My: Research on 
Utilization Metavina 80LS to Treat Odontoterm es hainon ensis (Isoptera: 
Macrotennitinae) Damaging Dikes (12 min) 

:;.. Desyanti , Yumarni and Z ulmardi: PathogeniCity of the Entomopathogenic Fungus 
Myrothecium roridum Tode Ex Steudel, B eauveria bassiana (Bals.) Yuill. and 
Metarhizium sp. from Natural in West Sumatera Indonesia against Coptotermes 
gestroi Wasmann (Blattodea: Rhinotennitidae) (10 min) 

}> Desyanti, Zulyusri and Melvi Zuhra: Pathogenicity of Entomopathogenic Fungi Metarhizium 
anisopliae (MErSCH) SOROKIN and Metarhizium bnmneum (PETCH) against Drywood 
Tennites (Cryptotermes sp.) (Isoptera: Kalotennitidae) (8 min) 
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E'{::u."'Slon: \ lsit to th~ _-\i1-cienr City in Samut Prakhan and dinner 

7~· I ~larch l Oll 
-10-...36 Session (3)-OraJ presentations 

Chairpersons: Abu Hassan Ahmad (4) & Chow-Yang Lee (4) 
hi Dhang: Elimination of Colonies of the Mound Building Termite Macrotermes gilvlIs 

« Hagen» Us ing Chlorfluazuro n Ba sed Termite Bait in Philippines ( 12 min) 
-Boon Neoh, Atiqah Jalaludin and Chow-Yang Lee: Evidence o f Colony Elimination of a 

Higher Termite, Globitermes suiphurells (B lattodea: Termitidae) by Bistrifluron Bait 
(1 2 min) 

taka ~'laru , Kunia Tsunoda and Tsuyoshi Yoshimura: Lab oratory Evaluation of Five 
Commercial Spo rts Drinks as Attractants and ArTestants for Subterranean Termites 
( 12 min) 

Clrng-Chen Lee and Chow-Yang Lee: Population Size and Caste Composition of a Fungus
Growing Termite, Macrotermes gilvus (Blattodea: Tennitidae) (12 min) 

Ilhsan Guswenrivo, Hideyuki Nagao and Chow-Yang Lee: Analysis of Cellulose and Nitrogen 
Content of Nest Materia ls o f a Hi gher Termite G/obitermes su/phurells (Haviland) 
(12 min) . 

Indah Sulistyawati, Surjono Surjokusumo, Vusuf Sud a Hadi and Niken Subekti: Similarity of 
Building Ventilation and Termite Mounds Architecture (12 min) 

~iken Subekti and Dodi Nandika: Soi l Physical Properties of Subterranean Termite Mounds 
of Macrotermes gilvlIs Hagen (Blattodea: Termitidae) in Natura l Forest, West Java, 
Indonesia (12 min) 

Trinh Van Hanh, Nguyen Tan Vuong, Ngo Truong Son and Nguyen Thuy Hien: Structure of 
Odontotermes hainanensis Light 1924 (lsoptera. Macrotermitinae) Nests in the Red 
River Dyke Systerm in Vietnam (12 min) 

1»- 11 :00 Tea/Coffee break 

- 12:20 Session (4)-OraJ presentations Chairperson: Jim Creffield 
, Aiman Hanis J. and Abu Hassan A: An Evaluation of Termite Attack Incidence on Araucaria 

Plantation Forest in Teluk Bahang, Penang (12 min) 
,. Gi na Bachtiar and James Rilatupa: Termite as Silent Pest of Buildings and Things Inside 

(12 min) 
:>- Kwan-Cheung Cho and Shing-Kwong Cheng: The Preservation of Heritage Buildings through 

the Weakening ofTennite Attack (10 min) 
>- urwati Hadjib and Mohammad Muslich: The Resistance of Some Indonesian Lesser Used 

Species against Termites (12 min) 
,. L. Wardani and Y.S.Hadi: Durability of Natural and Cultured Ironwood (Eusideroxylon 

zwageri T Et B) on SubterraneanTermite (Coptotermes curvignathus Holmgren) 
(12 min) 

,. Arinana, Kunia Tsunoda, Elis Nina Herliyana and Vusuf Sudo Hadi: Resistance of Woods 
against SubteralUlean Tennites by Laboratory Tests Using Indonesian and Japanese Standards (12 
min) 

,. Arinana. Yudi Rismayadi and Elis Nina Herliyanai: Inventory of Low Grade Wood in East Java, 
Indonesia (1 Omin) 

12:20 - 13 :40 Lunch 

13 :40 - 14:52 Session (5)-Oral presentations Chairperson: Sulaeman Yusuf 
>- I.M. Sulastiningsih and Jasnil: The Resistance of Laminated Bamboo Boards to the 

Subterranean Termite (Coptotermes curvignathus Holmgreen) (12 min) 
>- Y.S. Hadi, E. Fajriani, D. Hermawan, M.Y. Massijaya and N. Hadjib: Resistance of Particleboard 

Made from Fast Growing Species to Subterranean Tennite Attack (12 min) 



}:> D. Hermawan, Y.S. Hadi, A. Erizal, M.Y. Massijaya and N. Hadjib: Resistance of Man.:-
Medium Density Fiberboard to Subterranean Termite (12 min) 

}:> Firda Aul ya Syaman i, Muh. Yusram Mass ij aya, Bambang Subiyanto: Termite Res l~ 

Properties of Sisal Board (12 min) 
}o- Garcia, C.M., M.Y. Giron, M.R. San Pablo, D.A. Eusebio and E.D. Villena: Resistance of . 

Wool Cement Board to the Attack of Philippine Ternlites (12 min) 
}:> Ronnie l D. Mana lo and Carlos M. Garcia: Termite Resistance of Thermally-Modl:-

Dendrocalamus asp er (Schultes f.) Backer ex Heyne ( J 2 min) 
14:52-15:20 Tea/Coffee break 

15:20 - 16:20 Session (6)-Oral presentations Chairperson: Brian Forschler 
);- G. Veera Singham, Ahmad Sofiman Othman and Chow Yang-Lee: Preliminary Detection of SSR 

Markers in Mound Building Tennire, Macrotemles gilvus (Hagen) (Temtitidae: Macrotenni!!.3 
(12 min) 

}:> Ji an Hu, Kok-Boon Neoh and Chow-Yang Lee: Cuticular Permeabi lity of Two Sympa-
Species of Macrotermes (Blattodea: Termitidae) (12 min) 

}:> Wen-Hui Zeng, Rui-Xian Liu, Zhi-Qiang Li t Bing-Rong Liu, Qiu-Jian Li. Wei1iang Xiao, Lai-O=-
Chen, Jun-Hong Zhong: Comparison ofTennite Lignocellulases Activity and Enzyme DistribL 
Patterns across Different Termite Genus (12 min) 

» Foong Kuan-Foo, G Veera Singham, Ahmad Sofiman Othman and Chow Yang-Lee: Surve~' '-' 
Natural Parasiti sm of Macrotennes gi/vus (Tennitidae: Macrotermitinae) by Misotennes minde. 
(Diptera: Phoridae) in Malaysia (12 min) 

}:> Farah Diba: Antiterm ite and Antifunga l Properti es of the So ld ier Defense Secre tions = 
Coplotemles curvignathus Holmgren (Blattodea: Rhinotennitidae) (12 min) 

}:> Thea Evans 

16:30- 16:40 

18:00- 20:30 

Plenary session (2) 
( I) Furore venues 
(2) Proposals and requests from participants and EC, any other business matters 

Closing remarks 

Banquet 

1.4 Chairpersons of oral presentation sessions 

Session (I): Kunio Tsunoda (KD 
Session (2): Vernard Lewis (VL) 
Session (3): Abu Hassan Ahmad (AHA) and Chow-Yang Lee (CYL) 
Session (4): Jim Creffield (JC). 
Session (5): Sulaeman Yusuf (Sy). 
Session (6): Brian Forschler (BF) 

1.5 Session ( I) started at 09.20 am and was followed by session (2) after tea/cotTee break. 

1.6 The excursion started at 01.30 pm after lunch to visit the Ancient City in Samut Prakhan province. 

2 1 March 20ll (Second Davl 

2.1 Sessions (3) and (4) were held in the morning. 

2.2 Sessions (5) and (6) and were held in the afternoon. 

2.3 After oral sessions were over, the second plenary session was held. Steph Chua (ST) announced the 8th 

TRG sponsors and each of them were presented with a momento of appreciation by the local 
organizing chairperson Dr Charunee Vongkaluang. They were: 



ib.;er Thai Company Ltd. 
Chieng Thai Trading Company Ltd 
::J:llnihon Jochugiku Company Ltd 
Dow AgroSciences 
Ensystex Company Ltd 
f)IC Thailand Company Ltd 
Shenvood Thai land. 

In addition, a momento was also presented to Dr Jeff Lloyd, the vice-president of the International 
Research Group on Wood Protection for delivering his keynote address at the conference. SC 
subsequently announced that the next conference venue (TRG 9 in 2012) would be in Hanoi, Vietnam, 
""d 2013 in Malaysia, and 2014 in China. 

: .:.!. Banquet was held at the conference venue, Tawana Hotel. 
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Inventory of Low Grade Wood in East Java, Indonesia 

Arinana ll, Yudi Rismayad~\ and Elis Nina Herliyana l
) 

113ogor Agricultural University, Kampus IPS Darmaga, Bogor 16680 Indonesia 

2)PPSDHB IP~ , PAU Building 3rd
, Kampus IPS Dannaga. Bogor 16680 Indonesia 

Abstract 
Excessive exploitation of natural forests i~ the past and the high demand for high quality 

wood resulting it supplied fewer, so they were expensive and less affordable by most people. Society 

would increasingly consider the types of low-quality wood with a more economical price and 

adequate strength and durability. The purposes of this study were to know the kinds of low-grade 

timber that was used in East Java and the basic properties of low-grade wood especially strong and 

durable of timber class. Inventory the types of low-grade woods was done in district Lumajang and 

Malang, East Java. The surveys were conducted on timber sales centers randomly and represent the 

two locations. The data were analyzed in the fonn of the test results of wood density, bending 

strength, and fimmess press and durability of wood in order to obtain strong and durable timber class. 

Based on survey results to the field and literature study in 45 low-grade timber species in East Java 

include wood density between 0.2 1 to 1.02, durability wood is a class II-V, and strength grade range 

is class I.V. Results of surveys indicate that there are 8 types of low-grade wood favorite of East 

Java. There is Mahogany, Acacia, Pine, Agathis, Mindi , Gmelina, Sengon, and Coconut. Besides, 

the types of bamboo that grows in East Java is al so good potential to be utilized. 

Key words: durability, density, strength grade, East Java. 

Introduction 
Areas of forest in Indonesia, approximately 144 million hectares were covered with no less than 

4000 kinds of wood. But only a small fraction that was well known in the market were wood

dipterocarp species such as Meranti, KeNing and other wood types (Teak; Agathis, Bangkirai and 

Merbau). Excessive exploitation of natural forests in the past and the high demand for high quality 

wood resulting it supplied fewer, so they were expensive and less affordable by most people. 

The present and the future of society would increasingly consider the types of wood with a 

more economical price and adequate strength and durability. This cou ld be realized with the use of 

timber species with enhanced low-grade quality, meaning the kinds of low-grade wood as a variable 

to get a relatively cheap price of timber combined with the technology improving the quality of 

wood as a variable to get the value of the strength and durability of wood better. 

In East Java was expected quite a lot of the kinds of low-grade wood which utilized potenti al 

through the implementation of management systems and wood technology. Low-grade wood in 

question was the kind of mix that were previously little known or of a kind already known but in 

small amounts like Borneo and type of fast-growing timber species produced by industrial timber 

plantations or forest people. 

- 132 -



The use of low-grade wood as building materials still need [ 0 be srurlied in d!pm - - _ 

with the nature of the strength and durability of wood so it can be done son ing timber fe r ~ 

Also an important factor in the use of low-grade wood is to consider about 5er.; ce h:"e :-' -= 
wooden buildings can suffer damage or deterioration of quality due to att.2ck \\uod C!sc;w 

organisms such as tennites, beetles, and fungus. 

Low-grade wood from timber species certainly have a diverse range of stren~th 2..."'1d -

of wood and for different. These conditions will be difficult for users 10 do even more = .... ;,-= ... _ 

on sorting wood basic properties of the wood is sti ll very limited. Based on that idea. v. ~ 

research and development of low-grade wood for building materials. 

The purpose of this study are to know the kinds of low-grade timber that is used in Eai;. 

and to know the basic properties of low-grade wood especially strong and durable timber ~ 

Materials and methods 
Field survey 

Activity field survey aims to inventory the types of low grade wood in the area of ~ 

(Lumajang and Malang) and laboratory test sampling. The survey was conducted on timbe: s;:!III::. 

centers randomly selected and represent the two locations. 

LabortUory testing 

LabOtatory testing aims to determine the durability of low-grade wood. Mechanical [ 

each variable is as follows: 

Wood delJsity 

Wood density obtained by weighing and measuring the vo lume of test sample. To find 

volume of test sample used gravimetric method by dipping the test sample that has been coated 

paraffin to the water, where the amount of water displaced is the volume of wood ilself. One:: ..z 

measured volume, test sample in an oven with a temperature of 103±20 C until constant weight. 

Belldiltg and compressive strength 

Bending strength testing using a defect-free wood samples measured (5x5x76) cm3 (me6=: 

of testing small clear specimens of timber) ASTM D 143-52. Meanwhile, compressive srre:::::;it 

testing parallel to grain of maximum stress (kg/cm2
) is determined by using· a test sample (5x5c 

cm3
• Tests carried out with firmness wood using wood strength testing sorting UTM. The test 

are used as a measure of wood strength. 

Durability 

Durability of wood determined by testing the durability of wood against subterranean tem::-..!! 

C. curvignathus tested in laboratory using a sample size of (2x l.5x 1.5) cm3 based on Somm......,: 

(1996). Reducing the volume of wood from tennite attack after three weeks of feeding is used 2S,f 

measure of durability of wood. 

Results and discussion 
Diversity of types of lVood 

The results of a survey on the timber trade center in East Java (Lumajang and Malang 

showed that low-grade timber species that are relatively heavily traded in East Java about 45 (fon: .. 

five) species with the endemic area in Bojonegoro, Bondowoso, Blitar, Bangil, Besuki , Banyuwangt. 
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Jember. Ked iri, Lumajang, Madiun, Magetan. Malang, Mojokerto, Ngawi, Nganjuk, Pasuruan, 

Panarukan, Ponorogo, Probolinggo, Sumenep, and Surabaya. Low-grade timber species and their 

distribution in East Java presented in Table 1. 

Table J Kinds of low-grade woods and their distribution in East Java 
No Name of wood Scientific Names Distribution Area 
1 Afrika Maeopsis ell/ini; Kosmopolitan 
2 Akasia Acacia m{/lIP-i1wl Willd. Kosmopolitan 
3 Bambu Bamboosa so. KosmoDolitan 
4 Bavur PterOSoernlll1ll '(J\'aniCltlll Junc:h. B' n, Bnd, Bsk. Jbr, Kdr. N'k 
5 Benuan • laki D,mbanf!CJ II/olllccana BI. Jbr, Lm·. MI. Prb 
6 Binlan ur Calo II ·1111111 SOlllattri Burm. 5rb, Snp 
7 Bungur Lagerstroemia ca/vclI/ata KUTZ. Kosmopoli tan 
8 Cemara Casllarina eqllisetijofia L. Kdr, Lm ', Mdn. Pas 
9 Cempaga Dysox}'llIm deflsillontm M iq. Bnd. Bwi, Jbr. Pnle. Snp 
10 Cen~a l Hopea salJ?ai Korth. Bit, Bwi, Lilli, M I 
11 Oahu Dracontomelon manJ!ifentm BJ. Jbr, Kdr, Bin, Pnk 
12 Damar AJ!atlds alba Foxw. Kosmopolitan 
13 Duriall Durio zibetltintlS Murr. S'n 
14 Gelam Mela/ellca iellcadendrOIl l. Pn. 
II Gmelina Gmeli/la arborea Kosmo litan 
16 Jabon Artoce ImlrlS cadamba Mi Bin, Bsk, Jbr, Srb 
17 Ka uk hutan Ceiba /atu/ra Gaertn. Kosmopolilan 
18 Ke\apa Cocos nucifera L. Kosmopolitan 
19 Kemiri AleJtri/es moluccana Wild. B'n, Bsk. Jbr, Kdr. Pnk, Srb 
20 Kenanga Cananga odorata Hook. B'D, Pnk, 5rb 
21 Kenari Cmwrillm vlllgare Leenh.. P. Kangean & P. Paleat 
22 Keruin~ Dif)lerocarPIIS Sp. Bnd, Jbr. Lmi, M I 
23 Kesambi Schleichera oleosa Merr. B·n. Kdr, Ngw. Nik. Pnk, 5rb 

24 Ketapang Terminalia ea/aDoa L. Pnk 
25 Mahan~ MacaranJ!a tanar/a M uell. B' n, Bnd.Jbr 
26 Mahoni Swietinea mahoflani JacQ. Kosmooolilan 
27 Medan Cinnamollwm Darlhelloxvion MeiSSll. Bnd, Bsk. Bwi, Jbr Pn 
28 Melur Da, diuni eiatllJII Wall. Kosmo olitan 
29 Me..!!ialin Xant"op"1'1lllm ex:cefsllm M i B' n. Jbr, Kdr 
30 Merambung Verno/lia arborea Ham. Bnd. Bwi 
31 M indi Melia azedarach L. Kosmopol itan 
32 Nyaloh Ternstroemia e!ongala Kds. Bwi 
33 NYirih XylocarplIs molllccensis Roem. Pnk 
34 PasanR LithocarOIiS eleflans BI. Bnd. Bnl, BwL Jbr, Mgt, Mik. 
35 Perepat laut Sonneratia alba J.E.Sm. Bwi, Pnk 

36 Pinus PimlS merlatsii JUllgh. KosmODolitan 
37 Pulai Alstonia scholaris R.Br. Bin, Bnd, Bsk, Jbr, Kdr 
38 Pus a Schima wallllicii Korth. Met 
39 Putat Barr;1I tonia asiatica Kurz. M1 
40 Rasamala Allin ia excelsa Noronha M t 
41 5ampan1! Evodia aromalica BI. Snd 
42 5~ngon Paraserianlhesfaicataria Fosberg. Kosmopoli tan 
43 Simpur Dillenia OMta Wall. Kosmopolitan 
44 Suren Toona sureni Merr. Bjn. Bnd. Jbr. Kdr, Pnk, Prb 
45 Trembesi Samanea saman Merr, Kosmopolitan 

Agathis, Mahogany, Pine, and Sengon are four types of low-grade wood most widely 

distributed in East Java other than teak wood which is a durable high-class. This is possible because 

the four species are cultivated in bulk timber on government-owned production forests, private, and 

people. Besides the four types of low-grade timber potential above, there Gmelina, Mindi. Coconut 

and Bamboo which are relatively high abundance in East Java. 
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Lumajang and Malang is known as a center of timber trade in East Java had sufficient su~ 

of timber from forests in Lumajang and Malang itself or from another area of forest. Are2 _ 

production forests and community forests in both locations were significant contribution l: 

supplying the amount of wood in East Java. Especially in a community forest in the two locane::: 

was 13% of the total forest in East Java. Forest Service data from East Java in 2000 mentioned ~ 

the forest is the largest in Malang in East Java which was 266,624 hectares. Overall, the data area .:

production forests and community forests in Malang, Lumajang, and East Java. 

lnventories are low-grade wood potential to meet the needs of society in general adequate a::;: 

public interest in using low grade wood is relatively high potential. This is based on facts on ti::: 

ground that the time required from arrival until the timber sold just one month in each center fc: 

trade. 

Low grade lVood Itatllre East Java 

There are nine species of woods from 45 species of woods were interested to be discusseC 

base on their demand in the market, namely Mahogany, Acacia, Pine, Agathis, Mindi, Gmelina. 

Sengon, Coconut, and Bamboo: Table 2 showed the stratification of wood quality based on the wood 

density, durability and strength grade of nine of low-grade woods species from East Java. 

Table 2 Natural characteristic of nine low-grade wood in East Java 
No Wood Names Wood Densitv Wood Durabilitv Strength Grade 
I Mahogany 0,64 III l1·m 
2 Acasia 061 III 11·111 
3 Pine 059 IY III 
4 Mindi 0,53 IY·Y 11·111 
5 Agathis 048 IY III 
6 Gmelina 033 IY IY 
7 Sen!Z:on 033 IY·Y IY·Y 
8 Coconut . . . 
9 Bamboo . . . 

Of the nine species, the mahogany has a durable and powerful class, much better than the 

eight other species. While Sengon is a type of wood that has a durable and strong class lowest 

among low-grade timber potentiaL Yet there are opportunities to improve .the quality durability and 

strength of the wood so that the potential of wood for use as building materials more widely will be 

even greater. 

Conclusions 
Based on survey results to the field and literature study in 45 low-grade timber species in East 

Java include wood density between 0.21 to 1.02, durability wood is a class II-V, and strength grade 

range is class I-V. Results of surveys indicate that there are 8 types of low-grade wood favorite of 

East Java. There is Mahogany, Acacia, Pine, Agathis, Mindi, Gmelina, Sengon, and Coconut. 

Besides, the types of bamboo that grows in East Java is also good potential to be utilized. 
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