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Studies on the Wood Properties of Lesser-Known Species Grown
in Indonesia(1)
- The Fundamental Wood Properties of Kebambang, Bawang-bawang and
Garu buaya -

Song-Ho Chong - Doo-Jin Chung - Byung-Su Park - Do-Sick Lee
Sung-Taek Cho - Tong-Heup Lee - In-Pyo Hong- and Su-Kyoung Chun-:

ABSTRACT

This study was carried out to investigate the wood properties for development the proper uses of lesser-known
tree species. The tested species are Kebambang(Pentace sp.), Bawang-bawang(Dysoxylum alliaceum Bl.), Garu
buaya( Gonystylus brunescens A. Shaw) grown in Indonesia.

Fundamental wood properties such as anatomical, physical, mechanical and chemical properties and
characteristics related to wood processing were examined. The results are summarized as follows :

The woods of these species are diffuse porous, coarse textured, and interlocked grained. The heartwood of
Kebambang is distinguished clearly to the sapwood, but the heartwood of other species are not distinguished
clearly to the softwood.

The woods of Kebambang and Bawang-bawang have the moderate weight density and the low strength
properties, but Garu buaya has the high weight density and the high strength properties. The woods of these
species has high shrinkage.

The sawing characteristics of Kebambang are excellent, but the other species are moderate. The machining
characteristics by planer and drying characteristics of these species are moderate. These woods has poor
characteristics in bending processing and decay durability.

The wood of Bawang-bawang has high content of the extractives and lignin.

Key words : Lesser-Known Species Grown in Indonesia, Kebambang, Bawang-bawang, Garu buava,
Wood properties,

* 1 HR3ERT7eF Korea Forestry Research Institute, Seoul 130-012, Korea
**2 TR AHYE LREHB K E College of Forest Science. Kangwon National University, Chunchon 200-701, Korea
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Sinamparl] thg SAG AR £ FTHGHENR
% 1976)9] o]o]x] Mangrove, Mahang, Jabond]
sl B A 88 T A (ES F,
1977). 1 Fol = A=) Ajo}dt EAje] i@ A F
£ A450o] Adxu|Al ol Batlicin®] 4 o] BHEH i
o)A AArE Elmerrillia sp. g 555 Ad SA44
A3} § =7t FEHAL(EEFK %, 1982) A=l
Ao} Irian Jaya?] Jayapura Hi3pgE Binuangs S5
Zo g BEAHAA AP S =7 FEEHAG(CR
F B R R AR, 1985)

oJolH Kerea 5 54+F(Ems %, 1992)%
Ampriwen 5 6575 (B %, 1996)9] AxujA
of} vlo] & 5] FNQ BAle) YA} AF
£x7 FEEHAG. o|FA FHE A=Y A]opAt
u)o] & FFo ENAGA dF AFZAHREL F
g Aed A8 YR o] LASAA AFH
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o] Fo|x o7 mlo] & FFo EAPA A+
= A&l gon & #Hio)x e JdxuiA okt 1)
o] & %<9 Kebambang(Pentace sp.), Bawang-
bawang(Dysoxylum alliaceum Bl.), Garubuaya
(Gonystylus brunescens A. Shaw) 5 3fgif&Eol] hst
o A, BB M, WEL HH, Bes &
', mIfy HE R b8 E T S Rl
Bl W3ty 93 nxt g

2. MR R OHE

2.1, #EEE

frREES AxvlrohE RAMABHESLZA
Kebambang(Pentace sp.), Bawang-bawang
(Dysoxylum alliaceum Bl.), Garubuaya(Gonystylus
brunescens A. Shaw) 5 35 Fo| 11, 0] 59} e
B e ekl v ftiEARS] MRS Table 13}
2ot
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Table 1. General description of tested logs.

Species* Diameter  Length Volume of
Locality
Common name Scientific name (cm) (m) sample logs(m’)
ol Kali
Kebambang Pentace sp. %cllloncsia w3540 4 127
Bawang-bawang  Dysoxylum alliaccum B1. " 31~40 4 1.23
Gonystylus brunescens
Garu buaya ¥ty ” 30~36 4 1.01

A Shaw

* Scientific & Common names of the tested tree species were cited names informed by the Indonesian
Forest Products Research and Development Center.

2.2, #tXKel Eh U KAHR H7Eke, 1990)9 o3ted BApg Axstn [ EBHR
HiAk S Fig.13h o] st RAE I3t o oA, e HKH, wE 3, #mey 4

Atk F, TOFHSAA el Im o FAS AR A, mTey 42 R LB A2 A7 KR 3

sho) HpEE HE R MM 93 BEHoR 3 BT

Aom, FHBE 4 2AME HRS #Ee A

A 2 @ 43 2AHE 920 uz oo

10cm FAZ AH}HR, 2 F dFE ML A 3. R 2 &

A 2o 2E Abgdtgn. a2n 1 099

FEe M b8 3E 28 #EME 3 3.1, HRISM HE

Rt 3.1.1. WERAY HH ‘
A T2 B2E A=A okE KRHA 357F
2.3. & Y AEFE o z+ #3548 WIREY HHE L Table 2014 H& v}

Fig. 1o A &ME HIR 2 FokdM zt AJdR o 2o
B3l B =% IREREFBRABERME

Butt Top
end A B C D end
} } } t |

0.0 10 11 3.0 40 m

A : Logs for physical and mechanical properties tests
B : Disks for anatomical properties test

C : Logs for characteristics of wood processing tests
D : Logs for chemical propertes test

Fig. 1 Sampling method of the logs and disk.

- 15 -



g=713ks A Al11d A1 (2000, 6)

Table 2. Macroscopical features of woods.

Boundary Wood color
Species between Grain Texture Remarks
heartwood  Heartwood Sapwood
and sapwood
yellowish pale yellowish

Kebambang distinct brown white interiocked coarse -

s . foul odor in
Bawang-bawnag indistinct yellowish white interlocked coarse green woods
Garu buaya indistinct pale yellowish white interlocked coarse

Kebambang®] Lif= E#&A, B e KEQ6
o2 L&Y TEo BEF FFoIULH,
Bawng-bawang & EH 1, Garu buayax= RE QG
o2 A Ao FEo] BEEREH FFoIUA. K
HE 354 2% REAERE /2 A2, UF
37% 25 AAU}. E3|Bawang- bawang
HREEe] BRI S A FFolUS
A= BRI 9ushd BR Atgde
Aoz AlgdY.

e

L
o
e

&
*
-{op

N2
Lo
]

3

e

3.1.2. B Ml

3.1.2.1. 8% 9] %4

A REg FHE AxulAolE 3:F Bl
S QAT HE Bie <& 3> 2t

o9 HEL MG ZX nF EXH
Ae #ILMolR o HEEFKY B WEHm
o] BIBEIS Ty 169.6+22.0m~185.7+19.

Table 3. Characteristics of vessel eclements.

7um, HABEILL T 245.3+35.6m~272.9+
31.8me] #HREIAC Bt on BEHMS B
I0] HF 1389+18.6im~160.7+17.7m,
AEILe BT 140.7+21.2/m~192.2+21.2m9)
HEARAZA TBEZVE Ad FFEoleg & 5+
At

E& o) Z4ol= Bawang-bawango] 75 1,010.8+
224 4m=2 A %7t 7 Holy YW A 24FL BT
491.3+48.7/m ~ 610.0+88.3me| HWRZA Z
ol7} Figel 1§ £3dtn & F Ut

FH ol B9 HUEFEFR BEILENLS 3FF BT
ZHKel 1 FIARY e B—ikelqdth

3.1.2.2. AiME 2 w5 SRS KRt
B A AR QA=Y AoE vlo] & 3FF
o] AR 542 Table 49} 2.

Arran- Width Length Type of
Species Radial(ym) Tangential(zm) perforation  Pitting
gement - ; ; : (tam) |
solitary  multiple  solitary  multple plate
Kebambang diffuse 182.7 2484 1389 140.7 4913 simple alternate
POTOUS 4 349 1 505 + 186 £ 212 & 487 P
B b 185.7 2453 152.9 158.9 1101.8 , "
- 1/4 ’
awang-bawang + 197 + 356 + 211 + 241 +£2244
169.6 2729 160.7 192.2 610.0
Garu buaya »” ” ”
’ + 220 £ 318 + 177 + 212 + 883
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Table 4. Characteristics of wood fibers and axial parenchymas.

Wood fiber Axial parenchyma
Species Width Wall Length Arrangement in

thickness Crystal

(zm) (1m) (mm) cross section

icentric, banded

Kebambang 224430 29404 14401 vasicentne, bande exist

apotracheal
Bawang-bawang 26.1+3.1 31104 1.5+0.3 banded apotracheal absent
Garu buaya 27.7£34 61+1.0 +0.2 aliform, confluent absent

ARigHeS) 1B BT 224+30m~277+34m & Table 59 2t} -

o] WY £aya EFAE  Kebambangd}
Bawang-bawang2 Hd 2.9+04m~3.1+04m=.
A HFEe $ddn ¥ F Aoy Garu buayas
B 61x1.0mzA FAL Bo|RLen Hele
3FF BF 14~17mm F =2 L@ U} FEET
mo A o] EhmERMMEe] A5 Table 404 B
€ vtel Zo] #Fuig g IS etz )
At EF Kebambang #lif5imRAMiuol & &el
AR oY UmA] 2452 EX3HA st

RS Wy #fggs Kebambang e 1~ 3%
oju 2 2¢d=2 X3 YA 24F L 1~29
ojy =2 142 4t ol #39 MEE
B EBRTEE BRI oy MG &
2 35832 AU ImmE HEHERE BX4s
Kebambang& B & 107] 2 E5@0]™ Ujz] 2%
< 7~8M2A HL HolAn. B 27 E
TAE B, E 9 Fole £F3E2E 47 a9
7F o Fe aFd &3tn & 4 o

3.1.2.3. FRa MRS Reit 3.2. WEENY HH
A=A opit plo] & 3:F 9 RS 54 321 WE
Table 5. Characteristics of rays.
No. of Composition No. of Width (im) Height (im)
Species rays per paralleled Unise- muldse- Unise- multise- Crystal
Lon* form ray cells  riate rate riate riate
10 9.98 25.11 2772 4212 exist
Kebambang heterogeneous 1~3
8-14 +545 +496 +£545 +£70.0 (rarely)
7 1423 2300 3962 4278  exist
Bawnag-bawang heterogeneous 1~2
5~10 +286 +4.02 =*1065 £1269 (rarely)
8
Geru b b 1~2 18.11 389.0 )
aru buaya 6-10 eterogeneous 354 - 48123 - exist
« average
min. ~max.
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Table 6. Weight density of woods.

] Weight density* Bulk density
Species —— -
Air-dried Oven-dred (kg/m*)
Kebambang 0.61+0.01 0.58+0.02 518+11
Bawang-bawang 0.55+0.01 0.51+0.01 460+10
Garu buaya 0.86+0.02 0.841+0.02 695110

* Weight density : wood weight at air(oven)-dried condition / wood volume at air(oven)-dried condition

RELS 2AE flAS 7 SA e 42E
ol=d & F8g #HiE/} ot A=A oMt
njo) & 3% 3 HE FFZHA= Table
63 2o} 2EHES VIEO R o R RES 2
3} Garu buaya: 0.84°] HitEto] &3 o,
Kebambang 3} Bawang-bawange Hlt@EMf ol &
st +FolAT.

3.2.2. kg

o] K/ R HARS BMR iRl o3
gziol} ¥ 3 FAY 282 BAE o] L3l
m$- 8% Ado|th AR Aol v]o] §-5F o)
N HrEbl e, KR IS, gkE
1% g FileE 5 AR Z23= Table
73 gon], &K 1% 3§ FEIEEZA KE
4% AR/E 35F BF ki) o= 13

Table 7. Shrinkage of woods.

=of T - FIARE P8 o7t 27T

3.2.3. RAKE

FZE R, BR, BETEd A kkEd &
A A3 Table 83 2t}

RARS HHEFZS MEEe] ¥ 0.053~0.
268g/24hr - v, HAREC] 0.055~0.280g/24hr
- ow, BEMTTE©) 0.194~1.031g/24hr - cv 3 I ol)
&3to] KiliriEme %ol 78 gt

29 EW Garu buayay RAKEC] %
A, KEM 5 NFLEhke] a7dHe &xde
AR £ e BF=FI 2L JFEAE
7} 8FHE #2022 Bus ™, Bawang-bawang
A RkEe] & FFLE AL F9E 8%
Aoz A2 AT}, Kebambange Ei@ki#ol ot
(B BHRAHKERREE AR, 1977).

Shrinkage from green to oven dry (%)

Shrinkage from green to air dry (%)

Species

Radial Tangential  Longitudinal Radial Tangential  Longitudinal
Kebambang 433+0.30 7.03+0.36 037+0.09 2.23+0.23 399+0.21 0.06+0.02
Bawang-bawang  547+0.36 7.32+0.32 0.60+0.15 283+0.15 4.12X+020 0.08+0.04
Garu buaya 7.75+0.78 11.64+0.53 0.79+0.08 4.05+085 726+0.85 0.11+0.04
Soec Shrinkage per unit M.C. from air dry to oven dry (%) Volumetric
pecies .
Radial Tangential Longitudinal shrinkage (%)
Kebambang 0.238+0.028 0.350+0.042 0.032+0.008 11.39+0.39
Bawang-bawang 0.241+0.030 0.2961+0.029 0.050+0.015 12.92+0.64
Garu buaya 0.409+0.023 0.498+0.088 0.072+£0.009 19.13+0.86
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Table 8. Water absorption of woods.

Species Radial section(g/cm*) Tangential section(g/cn*) Cross section(g/cm*)
Kebambang 0.053+0.017 0.055+0.015 0.19410.048
Bawang-bawang 0.158+0.055 0.2281+0.045 0.657+0.149
Garu buaya 0.268+0.074 0.280+0.074 1.031+0.233
3.3. #mny 8 3.4. mTey 4&HE

FEY MR HES ZA13 23 & Table 3.4.1. EEr
9s} 2} FEHEAZ 1,050mm, FEEE 1,300mm, 555 [E#gK

ZAME 3739 MmER 542 BHE 1§
43t Garu buaya®] 734 @M IRER BEa &
#olN 2EHCE F2 REE /INe 502
Yelt oy, Bawang-bawang 2 Garu buayayx A
Aoz BErl BY FFLE Jewd. @3
REILE A3 BiEREY LE FAHD e
VHEES BRE 5359 25 HTA7 800~
90022 AL led K AxEUA ot 35F
= doiitelA| gt o] BAFEMS] BEX S KA

#3492 B33 Uk

Table 9. Mechanical properties of woods.

750rpme] - HE) BMERX Fo2 T M
BE AH&3te] SETE AlRS s o Wy F

& %7 19BWG(1.06mm), Z 130mm, &AM
45 , #& 13mm, FHERIE 1.95mme]glod,
SR A1 @A = Table 103} 2},

BHHEEES 9% 7ms 14mE FEetd WM
ol el €459 Ao B s 2413 2
I 3FF BF ZEEZE S/l €42
fES o2t Skt MR e MUttt
AT &30 B2 AFS Bon, #&

Static Compression Impact Shear
parallel to Tension parallel to bending strength
Species bending . absorbed (kg /cw)
grain . 2 —_—
2 grain(kg/cm®) energy .
(kg/cm?) (kg/cm?) (kg m/cm’) R
Kebambang 774+118 535+31 719+159 0.619+0.197 83120
Bawang-bawang  753+115 481133 949+222 0.589+0.214 84+19
Garu buaya 1286+161 692198 14571349 0.705+0.222 127142
Cleavage  Nail withdrawal resistance Hardness Quality
resistance 2
Species (kg/cm) (kg/cm) (kg/mm®) index
R* R* T* C* R* T* C* (GC/l’Ll)
Kebambang 33+4 19+09 24+08 19+09 21+04 2.6+06 7.5+12 877
Bawang-bawang 29+3 25+04 31+02 28+03 2.0+02 22+£02 7.6+07 874
Garu buaya 25+5 47+09 55+09 45+08 37+06 4.0+09 11.3+15 805

* R: Radial, T: Tangental, L: Longitudinal
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Table 10. Sawing characteristics of logs.

Plank Feed speed, Depth of bite per tooth
rti . .
Species P?l or: 7 m/min. 14 m/min. Grade
of lo
. & Wooly or  Meandering  Wooly or  Meandering
(%) fuzzy grain (mm) fuzzy grain (mm)
I 1.0 1.0
Kebambang 0o 15 0.3 2.0 04 good
B b ! 25 0.3 39 04 derat
awang-bawang o 3.0 . 35 . moderate
Garu buaya I 1.0 0.3 2.0 05 moderate
o 1.0 25

* I : Inside wood(heartwood), O : Outside wood(Sapwood)

EEEY E£S 2 Byt ¥ #%L2  Kebambang ¥ Bawang-bawang Bt} fJ#fj#EIz 3
Kebambang © 24 £l RIFF FFo2 & AEBEIRC] o2 At ou MPHEE 2 9
BEden], Y|zl Bawang-bawang H Garu I LRHEL 35T EF TES Udehliden, 3
buayas &0l t}. FHE Ax2AF2 Table 113 2}
342 HEE 3.4.3. %

100C SEERARCRE #HET A=At magci Aol T fhHIMIES AEZ2IA=
ojo] & 342 HRMS Table 1194 R ujgk  Table 128} 24
Zol, 3% F HEol ¥& Gau buayas}
Table 11. Drying characteristics(Quick drying at 100 ) of woods.

. Drying defects Estimated
Species . Grade
Inidal check Internal check Collapse drying schedule
Kebambang 2 1 4 TsCs moderate
Bawang-bawang 2 1 3 T,C, moderate
Garu buaya 3 2 4 T:A; moderate
Table 12. Machining characteristics by planer of woods.
. Weight Moisture Defects on cutting surface* Planing
Species densi content ) . Knife edge length** Grade
ensity (%) Tom grain Fuzzy grain chipping (m)

Kebambang 0.61 9.94 4+ - 500 poor
Bawang-bawang 0.55 11.59 + - 1,100  moderate
Garu buaya 0.86 9.97 + - - 800 moderate

* - :None, + : Slightly, ++ : Remarkable, +++ : Very remarkable
** The length when defects occurred at 70% of defective pieces
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2, Kebambang® QAo A¢ A2 e
%o, Kebambang2 Z'de| FHapoll TAIEHE= )
fME Al 500mo] EFHte] LafiEo] TR
Aoz eyl Bawang-bawang ¥ Garu buaya
e Ao} A7o) 33 Arlsht kATl 1
o] A=) X3t ffitEe] Fidel At

344 AmMIHE

IS Zh ghiEpRA2 A5 BES A,
B,CE F&3t9 A7} 3K o|4d o HimLo] 7}
5% Aoz ARG o, ZAA T} Table 139]
A Beutet o] 35F BT HiEFE4X 80cme]
oflF E2g TN = Bk 2 SIsREUET Ve
Y 8mIle 25 AR A2 B A

345, FHTHE

=) Ajol4t nlo] & 34F9] fitTiES Thots}
71 f8t] RAEBHTES Tyromyces palustris(F-%F
MEHA)EA BEBHEQ  Corolus versicolor
(B A HES 28HkE #HfE 26T 2T BE

i3t 70%2] BRIRIRE BKMlA 60HM A&
¥ BEERAES ZAEIH e, 2 23E Table
148} 2o, 2R BTG EREINAN AREHE
TFEHAN ] HEFEHHES] FINEHAEG 2
HERSES Bo GREEHHY REESEEYD
FESME BiT3n, =3 Bite] EERE
E R AFNAY 71& AHE & 458 F=
A A BE 9 HEd e
Kebambang®] [#7} HREEHGE A& BN
o] iEst] HEEMZA S o] &) FtEd Aoz B
o]1, Kebambang®] $i#1¢} Bawang-bawang 2
Garu buaya: WAMS B8Z e ARY 3%
PBERE} e 7H = £39& ¢ + o

3.5. 188y &

T3 L8e Mg 423 Table 159
zq.

Kebambang¥ Garu buayad] #i%y & &3} K
SRS BEE MERM S v <sid, glad &E
o] ¥1 HAEL FEo] Yol 2R 28 B

Table 13. Bending processing characteristics of woods.

Weight Radius of bending curvaton* (cm)
Species ] Grade
density 80 58 45 36 30
Kebambang 0.61 BBBCC  CCCCC CCCCC poor
Bawang-bawang 0.55 BCCCC cCcCccC CCccC poor
Garu buaya 0.86 CCCCC  Ccceee ceceece poor
* A : Specimens with or without minor compressive failure in the concave side
* B : Specimens bent with remarkable compressive failure
* C : Specimens bent with breakage or tension failure
Table 14. Decay durability of woods.
Weight loss (%)
Species Tyromyces palustris Coriolus versicolor Remarks
Inside wood Outside wood Inside wood Outside wood
Kebambang 0.6 215 14.5 38.6 * decayed coordination
temp : 26 2C
Bawang-bawang 82 16.3 217 335 « RIL : 70%RH
Garu buaya 18.8 28.6 225 259

« treated time : 60days
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Table 15. Chemical components of woods.

Extractives (%) Ash Holo- Lignin  Pentosan
Species Cold Hot 1%  Alcohol- y cellulose %) "
water water NaOH  Benzene (%) (%) (% (%)
Kebambang 1.66 3.25 12.79 2.03 0.46 77.13 30.28 11.38
Bawang-bawang 520 727 15.38 6.60 0.55 76.40 35.28 8.73
Garu buaya 2.11 4.16 11.61 1.83 1.00 78.08 30.29 12.02
WE MESH B0 3. o] 2532 IX Y8 Hifo) o) dkkEite] A1 SREES) Mgkl o3t
2 o] &3 u Jaud FFe] wol g 2ladib 3t o} EETMES faEE D RS Tmeln,
o AMEE e Bl gERC] 22 oz gdd MITES Rt (L8 HiRe =2 Hmitidpol

t}.

Bawang-bawango] JKiEfE My FHEEE
HibdEel oo 53 glad &&e] 35%UE
o2 W 3 AEAN F80] 10%UTZ v £ %
oo 2R SESE 2Y. o] £E5L 383
2 FET 9 d871x dolA HEE og A
oz gagd.

4. %
ulo] & %] /e 4ESFF SUE 9
g AR LA A=A oMY plo] & +F
91 Kebambang(Pentace sp.), Bawang-bawang
(Dysoxylum alliaceum Bl.), Garubuaya(Gonystylus
brunescens A. Shaw) & 35--F o) )3l BEHBay
HH, HEY HE, SR ", mIs HE 2
t88 HH 5 549 7124942 2AE 288
f9std &3 2o
1. Kebambang& # o] L& HEA, BHE &
BOBoR LEMe] ESe] B &Ll
o URZe AR n 4L THEAHE Y. PRHE
Frolo] WokEttel 23 SREE o WS it
B RiFsht gRHe HEoln, Mgk
o IS TR (LB Koz 21
a9 FE0) g& B
2. Bawang-bawang & #f o] HEAB 2 LGt
FEol A8 iMool UFze A
EMEE BRIF A 22 TEAREG. Pl

S22 -

- RS

weom =3 224 #Fel W3 gone 5%
Ho2 o] 48 ol F9stelol & RolTh.

. Garu buaya® #fo] REABSE [5G

‘4ol 2R HilMeld 4FZE2 Adx
2L TEAEY. BitPMZ BEE Tty
Wil 21 mFTiEe oFstot. SBETES 4
Bt 2 Ate EEolx, ImIie TR
¢ BifEolth L8 ko= dady &8
o] & ¥
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