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by M. Simula
"International Forum on Investment Opportunities in the Rubberwood Industry”

1993, K. L., Malaysia
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Bo TIVIMMREINBETFUTAYNIEFIBTH B,
TIUARTFUTAYADEERRTL) FORMEEPESELTNAED, T L—¥
7 THIITOERLERAMERICH 5. 12 PR U795 1 T BERIVEMITREN ICHE
MEBGERLTE N, SIS THMEmICBERARSSNAE LI ITE > TE,

dL6/FOERE

HREPTOTL ) FOEFERIL866.000TFm*THbhH . JHICHEBPERenl Lo b
ﬁinfwéojA/#@E@&E%H\%~wﬁwu—%—yayébfm%toaﬁ
~6.5m2 b T b, [KEEFOIERIT. hadr /2 0 140~200m*TH 5,

IL 7 FOMBICB TR, BELenl Lo boidiKHE(Log) & LTHT S, 8
AR 5N B, —A . 15enBl T O b O I (Fuelwood) & LTy #EHD £ — FIR
FoFy 7E LTRSS, |

199746 % TOHBFIIC & 3 & BB TIFERSY, 000Tm?*THH. 20 Hvbw
Blogitll, 000Fm TH 5 (EFME LTI, £hEh29, 0007 m? L8 000Fm*TH3)
o 20214EF TIZI. J OMIEEIZS52, 000Fm® (205 blogidl4, 000 Fm?) IKE#ET 5 b
DEFHMEINTINS,




V-4

z L— I F ST DS O 7 F oo FYEHE

by C. H Teng
"International Forum on Investment Opportunities in the Rubberwood Industry”
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Year Volume
{(cubic metreg)

1987 898,022
1988 1,240,978
1989 1,103,148
1590 871,003
19891 1,622,366
1892 1,837,238

Source: Ministry of Primary Industries, Malaysia

Fuelwood 7 Plywood and Veneer
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Variation of basic density from pith (sample from Keravat).
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= i Mechanical properties of Tropical Woods
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| EE \ J.A.Kininmonth and L.J.Whitehouse
fR FRE ‘ Properties and uses of New Zealand radiata pine. vol.l wood properties
2 | MEsw - EEBE O NIMOFRIT (1991)
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Figure 1-4 A~ A 42 year old un-
tended stand from Kaingaroa forest,
photographed in 1962 and illustraling
the characleristics of "old-crop”
slands.

Tetal: 1 240 000 ha

Figure 1-1 - The proportions of radiata pine and other
exntic spacies in New Zeaiand plantations (as al 31 J

March 1989; Source: Ministry of Foreslry).

RFECOVERARLE VOLUME
{miltinn m%yaar)

"

Eapanahle mnphin

theart in How Zesland

20+

Figure 1.1 B - A 29 year-old “new
cop” stand of 1adiata pine from
Kaingaroa Forest, established from
eardy improved sead (and thinned and
pruncd). Later stands were estab-
lished from sved orchind seed
incorporating substaotial furthee
improvemant in growth rate and form,

1096. 1991~ 1096~ 2001~ 2000~
1a0g 1985 7000 2005 2010

AHMUAL AVERAGE OVER 5 YEARS
Figure 1-5 - A forecast of luttrs exolic wood praduclion

and domaslic usage — assuming reduced planting of
new land (Source: Ministry of Foresiry).

Table 8-6 ~ Mean clearwood machanical properties* of five radiata pine trees tested in 1942]7&‘5@9’/&,’"5

Peaperty tested Units Green Air-dry (12%MC)
mean c.v. (%) wmean c.v. (%)

Density (OD wifvol at test) kg/m? 385 (10) 404 9

Ring width nun 10.5 (25) 103 {24) .
Static bending

stress at proportional limit MPa 24.6 {22) 46.3 (19)

modulus of rupiure MPs 40.6 (18) 759 (18)

modulus of elasticity GPa 731 (28) 9.10 T {24)

work to maximwn load kim? 47 3% 66 34)

Compression parallel to grain
stress at proportional fimit MPa 15.2 (22) 256 (33)
maximum crushing stress MPa 17.9 (18) 40.7 20}

Compression perpendicular to grain
stress at proportional limit MPa 32 (14 59 (18)

Shear parallel to prain )
maximum stress radial MPa 5.7 (20} 9.7 3
maximum stress 1angential MPa 6.3 (16) 1.7 (7

Tension perpendicular to grain

maximum stress radial MPa 1.59 {39) 234 (29)
maximun stress tangential MPa 1.86 (40) 33 31
Hardness

end grain N 2310 {16) 4450 {20)
side grain N 2220 (15) 2780 Q@n

* Tested according to ASTM D143 using specimens of 2- x 2-in cross section,
Source: Hinds and Reid, 1957. . — 2 9 —
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Z# ) N.B.Lewis et al.
TR © Management of radiata pine(Chapter23 : The New Zealand radiata pine sector).404pp.
MesE& L ZEEE& 0 Tnkata Press (1993)
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=E ' N.B.Lewis et a/.
*KEE i Management of radiata pine(Chapter25 : Chilean radiata pine sector)404pp.
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The South, States and Regions

AN Southeast 45
South Central Region Region
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Southern Forest Products Associationi®"Forestry in the south"(1984) @7 —
% % 5|8
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X | EE ' M.D. Bazett
B | RE . Industrial Wood
o4 MizEL o =Y ' Shell/WWF Tree Plantation Review Study No.3 (1993)
B& L T7AUA R Yy R
7| EREE 12,500,000k
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consumption volumes (1989)

Figure 1: Industrial roundwood, forest products and global
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Table 1: World commercial forest resources {million ha)

Natural forests Plantations Total % of

commercial total
Region Conifers  Non- Conifers  Non- forests area
conifers conifers

Alrica 1 161 1.3 1.2 162 8
North America 280 95 12.0 0.5 387 18
Latin America 15 510 3.5 2.9 531 25
Asia 62 197 31.6 8.2 299 14
Europe 62 46 15.7 3.3 127 6
CIS 425 93 16.9 - 535 24
Oceania 6 31 2.1 0.1 39 2
Other 19 48 - - 67 3
Total 870 1181 83.1 16.2 2147 100
of which:
Developing 8% 75% 69% 36% 48%
Industrial 92% 25% 31% 64% 52%
Source: Adapted from Binkley and Dykstra (1987), Ewing and Chalk (1988) for the
World Bank, Sutton (1990).
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Notes: a) The conifer plantations of the southern USA are “barder-line” fast-growing.

b) Iberia also has up to 4 million ha of slow-growing canifers
¢) ladonesia has about 700,000 ha of slow-growing conifers

Sources: World Bank, Mather, Hagler, FAO,:-jaakko Poyry, Sutton, SIPC records.

Table 2: Industrial plantations
Region Plantation areas (million ha)
Contiferous Non-coniferous Total
North America 12.0 0.5 12.5
Latjn_America 35 2.9 6.4
Asia 31.6 8.2 39.8
- Africa 1.3 1.2 2.5
Europe 15.7 ' 33 19.0
CIS 16.9 . - 16.9
Oceania 2.1 0.1 2.2
Total 83.1 16.2 99.3
Source: Adapted from Gauthier, Sutton, Mather
Table 3: Fast-growing industrial plantations (c. late 1980s)
Region/country Plantation area (ha ’000)
Coniferous Non-coniferous Total
North America
US South 12,000° 500 12,500
Latin America
Brazil 1,600 2,300 3,900
Chile 1,140 60 1,200
Argentina 460 180 640
Venezuela ‘ 180 20 200
Mexico 60 20 80
Other 80 350 430
3,520 2,930 6,450
Europe-Iberia
Spain b 450 450
Portugal b 400 400
850 850
Africa
Republic of South Africa 500 800 1,300
Angola 20 50 70
Congo - 40 40
Kenya 160 10 170
Zimbabwe 70 10 80
Other : 550 330 880
1,300 1,240 2,540
Oceania
New Zealand 1,180 20 1,200
Australia ' 900 60 960
Other 50 30 80
2,130 110 2,240
Asia
Indonesia Co-c 100 100
China - 400 400
Other 170 170
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EERHVOWER - HBPHNE
WIE HE dirve o, WEGME, RSRYHS, mUHE,
A E ORBEXS
o4 By |6 E B RESIRD | lRE |2 A B
k& |7 #s 2i@m X L S
23 kg/em? | kg/em? | kg/em? | kg/em? | kg/em?
X108
1 ~0.16]| ~31L.5| ~125| ~400| ~ 250 ~ 31.5
2 ~ 020 ~ 40,0 ~160] ~ 500} ~ 315 ~ 40.0
3 ~0.25| ~50.0| ~ 200| ~ 630| ~ 400 | ~ 50.0
4 ~ 0.31 ~ 63.0|] ~250| ~800| ~ 500 ~ 63.0
5 ~ 03] ~71.0| ~280| ~900| ~550| ~71.0
5+ ~ 0.40| ~ 80.0] ~315| ~1000( ~ 630 ~ 80.0
6 ~ 0.45] ~90.0] ~ 355! ~1120| ~ 710 | ~ 90.0
6+ ~ 0.50 | ~100.0| ~ 400 | ~1250| ~ 800 | ~100.0 ‘
7 ~ 0.56 | ~112 ~ 450 | ~1400 | ~'900 | ~112 ’
7+ ~ 0.63 | ~125 ~ 500 | ~1600| ~1000 | ~125 l
8 ~ 0.71 ~140 ~ 560 | ~1800 | ~1120 | ~140
8+ ~ 0.80 ] ~160 ~ 630 | ~2000 | ~1250 ;| ~160
9 ~ 0.90 | ~180 ~ 710 | ~2240 | ~1400 | ~180
9+ ~ 1.00 | ~200 ~ 800 | ~2500| ~1600 | ~200
10 ~ 112 | ~224 ~ 900 | ~2800 | ~1800 | ~224 |
104+ | Lz~ | 224~ 900~ | 2800~ | 1800~ | 224~ |
B % #
H iz i g i3 i &
7 W 2|
= ¥ E | O A
i 8 Z ki —;_;&_ < 55 ) 57
= 7 2
7 - Az & et ] #h
c S A N A
#t E B
7 #F A Agathis alba IM*, NG* 6 4 4 7+ 7 — 54+ 1
6+ 4 | 5 | 6+ — 16 | 7+
TN Agathis philippinensis Ph*, IM 7 4 5 74| 7 —_ 7 6+
y;{g:l?iz ;a;mfr‘zl;)ni ‘Au 6+1 3 4 5+ 1 6+ — 6 6
20y %24y Araucaria Minkii NG 6+ |4 |4 |7+ 7 | — | 6+ | 6+
WA S VvARAL Y Callitris glauca Au : 8 5 6 6+ 1| 8 — 6+ | 7
sty Dacrydium colensos NZ 7 3 3 5+ | 4 - 54 | 6+
ATy Va3 Pinuselliottii NAm, Au* | 7 5 5 6+ | 7 — 64 | 6+
A8 =P Fonn Dacrydium elatum | 1C*, Ph, IM, NG | 7 4 3 54+ 1 7 — 7 8
‘A w — A —n Podocarpus imbricatus | IC¥, Ph, IM* 7 7 5 6+ | 6+ | — 8 —_
+|s |4 |8 |8 | — |7 |3
;jg:tii: ('fu..v/tr};zlﬁf:l7 ’ Nz 7 4 4 7 6+ - T+ 6
7 -S4 v Araucaria cunninghamii | NG, Au* 7 4 5 8 T+ | — 7+ 1 7+
S Y4 Araucaria bidwillis Au 6+ { 4 3 8 7+ | — 6+ | 6+
AN AL Pinus merkusii IM* 8 6 5 8 8 —_— 7+ | 6+
FUOT =R Pinus radiata NAm, Au¥, NZ | 7 5 5 7 7 — 7 7
w7 wy.4y Pinus taeda NAm, Au* 6+ | 5 6 54 6+ — 6 6+

HAMBMESAREMMEPIRESH  AMITFEEM (1982) TEHIKLY
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LW IEORA AR GOM : gEee, O eeRe)
OME (RO 4~6om KO:2~8em
ARIEDFE 3
- A
i S 0.409 g/om® | 9 0.436 g/om® (HHHE KUKM) _
B DR 3.39(2.16~6.17)% THE : P 6.23(4.33~8.00%
Lo SOPIARCIE : 2267 ng/on day, HEIE : 517 ne/on*day, HEEE : 302 me/om*day |
i
Mo e
L
L DEREAM 194~ 605 ket/em?
_________ VT B NREREE ¢ 566~1016 kgf/cm?
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Table 185 K it
Water absorption
U T ® ok B OGO
WM TS Xl‘sicﬁ} & Kk ® Water absorption (mg/cm3-day)
Sample log gravity Moisture
: K O @& W B m
No. at a‘xr dry content Cross section | Tang. section | Rad. section
(13)* 3 (7) (3) (3)
7 0.49 13.0 3,559 693 415
0. 36~0. 66*1 12,5~13.7 993~5, 181 482~809 329~518
2 (12 (6) (3 (3)
18 0.50 12,9 1,538 579 169
0. 39~0, 63 12, 40~13.8 906~3, 725 290~B879 89~301
(2 (12) (6) (3) (3)
34 0. 50 12,7 1,485 167 114
0. 42~0, 63 11.6~13.6 557~2,578 133~187 91~160
(13) (13) (8) (3> (2)
39 0. 49 13.0 2,486 617 510
0. 41~0. 59 12,6~13.7 4.98'\-5, 083 250~89S 75~945
T o (50) (50) (27) (12) 1)
., Mean 0.50 12.9 2,267 514 302
*1 15 K ¥t Number of specimens.
*2 19K, &/ Maximum and Minimum.
Table kit Water absorption
= < s _ % K &
AKES REERE Kk ® Water absorption(mg/cd-day)
Log Density in Moisture
No. air dry content BEHE e A EE
(%) Cross section | Tang. section | Rad. section
(18)*! -8 (7 (7> (4)
5 0.39 13.7 262 52 54
0.36~0.41%? 13.4~14.1 174~620 43~70 39~92
(18) (15) (8) (7 (3)
10 0.37 14.1 187 46 36
0.35~0.40 13.7~14.3 160~234 42~52 35~38
(20 o (8) (8) (4)
17 0.45 14.1 214 47 36
0.40~0.61 13.7~14.5 173~331 39~71 33~40
an Q7 (7) (7) (3)
20 0.38 13.9 247 51 39
0.34~0.48 13.3~14.5 217~371 46~61 31~44
15) 15) (8) D) (2)
45 0.46 13.8 212 47 4]
0.40~0.50 13.6~14.3 183~251 43~52 39~43
(85) (85) (34) (35) (16)
I iy 0.41 13.9 224 A 49 41
Mean 0.34~0.61 13.3~14.5 160~371 39~71 31~92

Note) *! BA 5 Number of specimens.
*28 K, B/ Maximum and Minimum
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ey xiE Woods in the World
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P CE 2T O O BTN & 0 2 nlRE 2R Y KA LT LTz,
YRy (DM AM) IV T2 N1y (DM W) L Iy GO,
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[FO 6355=ATCC 9645
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