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Growth Analysis of Acacia Mangium Plantation
in Southeast Asia
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Abstract: Acacia species have been widely planted for the purpose of industrial
plantations in Southcast Asia. Among them, Acacia mangium was planted as
one of promising fast-growing tree speeies in a large scale area not only for
industrial use, but also for remediation of forest degradation in tropics.
Recent experiments show basic conditions for successful plantation of Acacia
mangium in tropics as well as the silvicultural treatments. From a viewpoint
of CDM (Clean Development Mechanism) on plantation projects for global
warming prevention, Acacia mangium plantation is expected to have efficient
and profitable results by constructing the pulp-chip and log production
system. In this paper, the growth characteristics of Acacia mangium in
Peninsular Malaysia is discussed. Case studies on Acacia mangium
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plantations in Peninsular Malaysia are also conducted in order to analyze the
growth performance of Acacia mangium and construct a growth model and

vield table for Acacia mangium.

Key Words: growth model, yield table, Acacia mangium, fast-growing trec species,

Peninsular Malaysia
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—THRAEEE S50, ERREL, RAEOEW LHTHLAFRERE,
FABEZBEET 2 FESERAENTEZ (xR 1992) .

—fRiz, FAEBHIKEBOEEERICERA Sh, 2L TR R INHT S
AR CHEZEND, BELLBEARAORBEINEZEZ DL, RNHTHZE
BHETHD, FEEEWNTREMIBEL TV LS hz, E-EEE
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BT TE, Fo, EEEKE LTH, SEOREMBHEBENE, 7
LU, A, A FFRVT, RXTTFT=2a—X=7 (PNG) &, %o
R B, RO BAERE M, EAEFR R E oWV TED R 0 DR
BELITZ, FORE, REBIIOWTIE, B0, SHEEFIE, &
DAL, KEE, EAROLAE, FREORE, (L, Mk, T2
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DEY | BUTHIR TIIREM G E D, ALHREERT 5 720 O EHEHTE
BB S TE 203, 25 OEEF IR0 72 &, bk
FEIZMBEREROIENBA T2 0R8RTH S,
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BY =7 FARHKD S L, v X0 AKRDH B EHMIK (LT MF 2 R)
DF—FEEMLE (€8.1) , 72720, 7Py FIBTICIZF 2 20
B OT — 4 LG TEed o727 (JICA 1995, Sawaguchi &
1997) | k7 — % DI (Ahmad 1993, Ahmad and Weinland 1990, Panitz
and Adzmi 1992, Paudyal and Nik 1990) K8, ~<FMEHBIZLEHALTW
TefZ&, 1996 ICEZ v T—n, TV - BLrES Y, Pad—AKHDI11
~12EAEDHEI RV ¥ T AKERA L (=8.1) .
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FLEBEN SR, 11,1244
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HULERKM, BERIET —4
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ETFIVREEAT—42 WL—Y7F Sabah i
AVEHRSF-ATAS5E  Benakat
INEFROHAR
REET LR BB R RS B Mitscherlichz
HERE Mitscherlich{
BEEA#. EH/OH Mitscherlich=,
FIE#®E 1%t
Y EE D EAELTER AN
M Hx RS
FIAHAOHE
UniE = D EREE
REETILO®BIE <L—I7 Sabah#{

AU T A5 Benakat

8.3 T FIROME

MOoDERRRERFE LT, WRERD., #&EH, FlAHH# & HB

(merchantable Height) . SLAAHN, M@WBrmAisGHGF, AoFIHM RV
EWCHER LT, M8 WNHETHE T A& Ek L7 (8.4, Matsumura and
Ismail 1996, f&ft 1997) .

A R F £ UWE & E R E O Tl idMitscherlich =0 & WV 7z, B4
i, EESBOT 7130k olclcd, Fad=s FOmARED HHEE
L, ERENLRSMEGE L. MEofitr, EROFMELIER L, =
L. s maE e R oHE I IEE S IR HE T, BfRorIiab—v
3 VERICEBWTHEMN Lz, &5612, MfizUc2V TidWan Razali® (1989)
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Mitscherlichi{ T W, T A—#F X/ 2 FiEIC L > THELE,

[31] D(1) =41.10=(1- 0.8950 * exp(-0.0783 *7)) (R* =0.934)
[32] H(f)=26.04%(1-1.0747 *exp(~0.2477 % 1)) (R* =0.974)
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[33] VD(1) = 24.78 * (1 — exp(—0.2939 * 1))

ThHD,
FIFRREB) W TIE, fd(H) & OB TEREREZEE L,

[34] HB(H)=03539*H +4.9397 (R*>=0.075)
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il (HB(0)) #34.939Tm& 725, BENRZ ZETICELAWHIB24EE
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HARKDOGEE Y 28 S TIRET D7 CEEMIC IR 511307 0 35
YRPKEV, LOLAENRL, ZOFASSE L EER CHAOHZRE
ToD, FEICEERRT LR ACEETALERSH B,
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[35] N()=900*exp(-b*1)
NG A—FblE, AEOEAD OEE R REST S, WEF—F K Vb=0054]

& L7, BLEDED B LT R4 R8.1URT,

£8.1 (ERHLETHU 7 -ToX¥ 9 LOHS INHEE

Merchantable volume of Acacia mangium

Age H Range HB DBH N GF Vv Sr MAI
(yrs) (m) (m) (m) (cm) (/ha) (m%ha) (m%/ha) (%) (m*/ha/yr)
1 42 39-45 23 71 853 3 11 81.0 11.0
2 9.0 83-9.6 49 9.6 808 6 31 385 16.5
3 127 11.8-13.6 94 120 765 9 72 278 240
4 15.6 14.5-16.8 105 14.2 725 12 98 231 245
5 179 16.6-19.2 11.3 16.2 687 15 123 206 246
6 19.7 18.3-21.1 119 18.1 651 18 146 19.1 243
7 21.1 19.6-22.6 124 19.8 616 21 167 18.2 239
8 222 20.6-23.8 128 214 584 24 186 176 233
9 23.0 21.4-24.7 13.1 229 553 26 202 173 224
10 23.7 22.0-254 13.3 24.2 524 28 214 172 214
11 242 225-259 13.5 255 496 30 225 172 205
12 246 22.8-26.4 13.6 26.7 470 31 234 17.2 19.5
13 249 23.1-26.7 13.8 278 445 33 242 173 186
14 252 23.4-27.0 139 288 422 34 247 175 17.6
15 253 23.5-27.2 13.9 29.7 400 34 249 178 16.6
16 255 23.7-27.3 140 305 379 35 251 180 15.7
17 25.6 23.8-27.5 140 31.3 359 35 251 183 148
18 257 23.9-27.6 14.0 321 340 36 251 186 139
19 25.8 23.9-27.6 14.1 327 322 35 250 189 13.2
20 25.8 24.0-27.7 14.1 334 305 35 248 193 124
30
25
g 20
b 15
T 10
5
0
10 15 20 25 30 35 40
Total height (m)
~—— Estimated value m BatuArang/Selangor
4 Setul/N.Sembilan < UluSedili/Johor

Total height and merchantable height (R?=0.075)
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4.2 RO MR L & IR D RREE

BEREIZ OV T, HIRI0EERO T ME 2 K i+ 5 L . ik
DESTRFNF 7 ATEI ORI L L FORIZHY ., A FRLTD
BlE D ITRIFRMRETRL TV (#82) , ¥E<L— V7 CORETF—
FERTH, RUTF /RO F U AORRIZRGF THho7= (K8.6) .

w82 FUOAOHEMREME SO R

Sabah P.Malaysia Sumatra
I II 11 Chikus  Benakat
H10 25.71 22.18 18.66 23.7 21.4
Range 22.0-25.4
Ratio 108 94 79 100 90

(H10: BRER10FE D EHHE Range  HEHE Ratio: FYRE100& L THE)

Total height (m)

0 5 10 15 20 25

Stand age (yrs)

s stimated value B Kemasul/Pahang
A Chikus B/Perak € UluSedili/Johor
X Setul/N.Sembilan +  BatuArang/Selangor
®  Benakat/Indonesia Sabah-S1
Sabah-S2 Sabah-S3

Height growth of Acacia mangium (R*=0.949)
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s E s timated value B Kemasul/Pahang A Chikus B/Perak
@  UluSedili/Johor X Setul/N.Sembilan +  BatuArang/Selangor
®  Benakat/Indonesia Sabah-81 Sabah-S2

Sabah-S3

Diameter growth of Acacia mangium (R2=0.934)
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WETEAL L BEETTF 7 ADEMNF —F LI L THS L. HiEiol
BRI, MEERE E<HETETWEEADbRS (3£83) ,

%83 EHE-HERERETILOBIL

Acacia mangium

Age Height H-range DBH Vol
7 Data 18.6 19.5
Model 21.1 19.6-22.6 19.8 167
13 Data 20.9 26.6
Model 24.9 23.1-26.7 21.8 242

FRATIE, MHIROINHEE 2 S IR ET — % L Ol s —% L TR
U7z, HREmI0EEAEZILHEIC, F2 L FERICF 7 ADEE100& LT, Eit
w, CPEIMIEERR, SEAAR, WML HOMBIZFMECRL, S5
EA L RRYT » A= b T BORF L LR LTz, ERIZ OV TR SH O HE
Prrp & FRREE, MEBIZ W CHLRBETH DA, IAKEITIR~ b T 0TI
3ENEEL L, ZODRMBTIHAY S TTEIBVVEES R LT,

8.4 i OUNFER LD HEE

Sabah P.Malaysia Sumatra
| Il il Chikus  Benakat
H10 25.71 2218 18.66 23.7 214
Ratio 108 94 79 100 90
D10 29.14 23.18 18.34 242 239
Ratio 120 96 76 100 99
N10 429 530 641 524 673
Ratio 82 101 122 100 128
vol10 0.646 0.372 0.206 0.408 0.542
Ratio 158 91 50 100 133
V10 277 197 132 214 365
Ratio 129 92 62 100 171

oI, HHROEHICHES =M E T L 2 RAT 210, iR EY
Ralb—=alryEZ{7d 7 vy T AEER L7 (Matsumura and Ismail 1996,
A 1997) o T ud T ARKRIREAREETLERHETAED, BTFERA
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FIEWBANDF ¥ v 270 =06 L DENGEEOWTHAEEITL,
RREFHTH7T 27 F A (SimMSF) ThHd, v 2rF v Lok Tz
HOE | BHRROMEHNINE, MEREAFE LFO 2 BOERIZHIE L, 154
Tk, T AL D ThH D,

MG TR RE L, MROIATICES . BT oFEYERO ER7-%

[36] ny=n +n

[37] ny*D, =p*D 4+, *D,

[38] D,/D,=08

EREL

[39] D, =(n,* Dy —n, * D) /(n, —n,)

E LTk, ZIZC, nidrARE, DITERERE. (0. 1, 2)IZFhFh
R, ZRfrA, MfokE R,

F®85 REAAROHTE (LB INHEHMT TR EEXOERSH

Comparison of the expected volume per hectare

Age CFPP Simulation notes
(yrs) (m®/ha) (m*/ha)
4 21 16 2nd Thinning
8 60 41 3rd Thinning
15 180 134 Final felling

Expected diameter distribution (% and example)

Diameter class (cm)

Age small pole large pole log Total
(yrs) d<14 14<d<30 30<d
4 80.8 19.2 0.0 100%
162.0 38.0 0.0 200 stems
8 24.2 75.3 0.5 100%
48.0 151.0 1.0 200 stems
15 0.0 171 829 100%

0.0 340 166.0 200 stems




T T D T A T - i AN T LEARET 151

7 XU AOIEMBIZ DWW TiE, RS LEITRT XL TR THRE S
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b, IKFANINTWDHG TR, FHEREILIVKREL2ETHSD
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HEETHEF L E L TOFHBTEE E BEbivs,

7272, RAEBRFROBEY . BRgEE~OERVIRPIMER CICEET 4
EHHidHD (H8.9) .
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