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Felling a sample tree and cutting into logs.

. s Boughs must be separated.
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3—3
Setting a plot and cutting all plants in it.

Separating them into grasses, shrub leaves and shrub stems.
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254t JIFPRO %512 X % & MR, BEFARHLRT & LCA ¥ B A & 7 D JICA— MR ELNFE
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IPCC (2000b) : Box 5-3 Carbon Inventorying and Monitoring of the Noel Kampff
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Report, Land Use, Land-Use Change, and forestry, Cambridge University Press IPCC
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Pinus caribea

Pinus kasiya

Pinus elliotti
Pinus luchuensis
Pinus masoniana
Pinus merkusii

Pinus roxburghii
Criptomeria japonica

Agathis dammara
Araucaria cunninghamii
Araucaria angustifolia

(I 558t )

Dipterocarpus baudii
Shorea robusta

other dipterocarps
Acacia auriculiformis
Acacia decurrens
Acacia nilotica
Paraserianthes falcataria

Cassia siamea

Dalbergia latifolia
Dalbergia sisso
Pterocarpus dalbergioides
Azadirachta indica
Cedrela odorata
Swietenia macrophylla

Ochroma bicolor
Terminalia ivorensis
Terminalia superba

Anthocephlus chinensis

Gmelina arborea

Tectona grandis

X BIE

Malay sia
Fiji
Brazil
Tanzania
Philippines
Malawi
S.Africa
Taiwan
China
Indonesia
Thailand
Pakistan
India
Brazi
Indonesia
PNG
Brazil

Malay sia
India

Malay sia
Indonesia
India
Indonesia
Philippines
Nigeria
Indonesia
Pakistan
India
Nigeria
Nigeria
Indonesia
Philippines
Indonesia
Nigeria
Nigeria
Indonesia
Philippines
Philippines
Malay sia
Ghana
India
Indonesia
Tanzania
Nigeria
Equador

T E S ARG

12

15
10~12
9~12
30~55
21~29

35
12~28

30
20~30
15~25
50~70
30~50
15~30
20~—40

10
20~30

22~31
20~50

11~12
6~10
10~25
6~10
3~8
10
20~40
15~20
10~40
7~9
25~32
20~40
40~50
4~10
11~31
18
3~12
11~12
10~13
7~11
10~13
20~40
20~40
45
13~61
21~50

T 2 Hs 0 75 3 AR G B & ARSI ML T DRl

Pk R (od/yr)

20.7
22.3
19.2
284
129
164
22.6
17.8
13.8
25.3
117
6.4
33.9
24.7
26.5
40.0
20.3

10.2
10.2
N.A.
16.8
30.1
9.1
55
48
11.6
20.1
11.3
12.7
13.7
12.2
16.1
13.2
80.1
13.3
124
21.1
273
32
32.7
38.3
94
17.8
11
10.3
26.5



FKa4-2 ATl MTHRE T HEmliTh & A ol s
Ko P R P GRIE - HbIs fii %
Acacia mangium B AR A RATT7 - AT
Azadirachta indica B EipR A RATT7 -arERy Hz M
Cassia siamea Bty AR A YFATT7 -arKy s HZ I
Dalbergia latifolia BT E AR A VFAYT Qv ERy o 7 15
Gmelina arborea B AR A YRATT AT
Paraserianthes falcataria B EipR A RATT T YT
Peronema canescens B AR AYRRTT AT Y
Bhliv 28 I AR A YRFARTT - AT T
Pinus merkusii B EipR A RATT T YT
Swietenia macrophylla B AR A RATT7 - AT
Tectona grandis B EipR A RATT T YT
Bhelii = Hi AR & A - Ak
FK 44— 3 KGMPE - AT G R & SR B AT Sk E ] T
BIRl - X—2 5 4 UHiiE ) A B AR HY 7= AT ()
N +3
Acacia mangium MHP#t: S @ikt (Benakat) 13 13
Azadirachta indica JIFPRO &M (Lombok) 14 15
Cassia siamea JIFPRO &M (Lombok) 14 15
Dalbergia latifolia JIFPRO &M (Lombok) 14 15
Gmelina arborea KTIAkpESEEAMHL (Sebulu) 14 14
Paraserianthes falcataria PERHUTAND&EMHL (Yogyakarta) A3 14
Peronema canescens MHPHE SR (IHJICA) (Benakat) 13 13
KTI#LaAk s (Sebulu) 14 14
Pinus merkusii PERHUTANIE#MHL (Purwarejo) A3 14
Swietenia macrophylla MHOP# &k (JHJICA) (Benakat) 13 13
Tectona grandis PERHUTANL#&E#MH (Kebumen) A3 14
FIO#MM# (Lampang) 14 15
Macaranga - JK¥k KTI#L& 8 H (Sebulu) 14 14
LantanaifE AR#K JIFPRO &M (Lombok) 14 14
Imperatat® Hh KTIHE AL (Sebulw) 14 14
HCIRT 8 ONT TR MR FIO#&E#H (Lampang) 14 14

A NTaY e NTEARNA < ZGEF A
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ARFFIZBOTHRE L2ITHEAB X U22EADF —7 Worid. Fh - a0 72 [
BTIA Y - T30 5 4 v ZE3NTWE, A 7Tay Maid. #2150 ah 5 FK
LD %, 40mX40mD HEX TEREL 720

I-2. mAHA
ZNENOMAET T Y b TIE Moz ld s ARoEEsE (DBH) 2l L 72

I — 3. fREECHARDIE

RERREARIZ. Fhtho7ay N TOBERREORKED S PMERD S KFERE T
#2YDBH DIEE b D X ) II5A58A 725,
FNENORBEEA TR, B L B ML, FEINCHT. AEREIEL
72o MU L % FAEE T - 728, EFETH &7z, oL &, THPIIKR 7RI
DWW O B2 W L 72 #8220V T HEE Om). 2m. 4m E2m BB TELY
WL, FNENOWHOER @Eo&, #ike L) 2HE Lz, KT, BEEL 5
YNV EFHL. ¥ A E AR TR S, R R 7,

I — 4. MERMAOWE
MR DN A F< 21Z, HAEOE LS SIMIELTW i o/, k70 »
FAZIM X ImDOY 7 7 ay 2Bl 8 ) Y =TT -7,

O. FRASHE R

I-1. BEoe

BHEIZDWTE, ZhEho7a vy b TR OK30%% [l L7z, ARIZE Wl
FE DG 7Z - 7248 B 1E, FEMIL 72485 & DBHO BIRR L b k72 (1D 20
H=a+blog (D) ceeiiaiiiiiiiiaiain, (1)

HiZ#E (m). DiZDBH (cm) T®» 5. a&bidiwh2filik VR 7R TH %,
%70y NORBERE B EOMEEZK 4 - 112873, 7Oy 80D DBH-H il i,
Ty MNTEY EHIIH o7z, Ty bODHAMEEAIIH L THEDOREWZ L h5,
VAL LTIE T Oy ROD AR RVE TSNS,
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¥ 72 A & DBHO BIR X OFREL.

R 2R 4 - 5 1R

# 4 -5 DBH&E#E BB
v hNe. jﬁgf% a b Rr?
77 17 7.945 -4.919 0.857
) 22 6.007 -1.741 0.772
I - 2. FAEGTOME

FZREMGOMELZRL - 61258-F . B, #EIFIERL - 512x L7DBHE O FEEK

X OHEE L, PIEDS XU HRRMEZRD 72,

F4—-6 WEMDOVAKREE, DBH. B IUHE

B F—2 F—2
AR EE) 17 22

HE % 515 (m) 2X4 4x4
FHA ST ARZE BE (A /ha) 1250.0 625.0
SRR BE (A /ha) 843.8 543.8
SEHDBH (cm) 14.4 18.4
HRXDBH(cm) 25.7 27.5
SEHIRe % (m) 13.8 18.0
B R E (m) 17.5 21.4

0-3. BOMEBLUONA F< XDHIE
BOMAIE, Smalan XX ) b LDz (2) ~ 3) K)o

¢
Vp=(gotgn) — ...cieiiianne .
2
¢
VT = g T
2
Vp,

(rrf)\
THbo FEOMEIL,

A HHEH Lz, MR,

TERENSL, WIEHEHEDNA <A (kg). XIZDBH (cm) D23, a & bidfe/N2dEi:

X DRDIARETH %o

FEEED DETOMEE (m) . VIRTEROMAE (nd). go &0 & &85 @ i Wy s
gn i3 Edm Wi (o). g3 2EaRWraRE (nd), € LTI EYWVEHRrOESE (m)
@ K& @) KoMTHs,
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MONL F <203, WK LBETIEPIR S B EOMTH Y. ZHEZH T EHD
INAF<RE LTz, BHPIIR S72MRONL F < 23, i E TUMT 422 L5 &
HATROBICOBEFEE N 4 <7 R X 2SR EXZ B L. Zhi Bk - 72
WoOYWmoOEEZ AT A X D HEH L7

MOWICOERE FDONA T ZAOBREK 4 — 212RF

10000

1000 }

2

X

\d

<

.Y

4

N 100

o)) W = 12.658 (D?) 1132
R%?=0713
10 L |
1 10 100 1000
D?(cmX cm)

B 4— 2 $HBLZRE OER Lz, BICOBERENS A DOMR. B, SRRz
W ST MO N A F < AT, WEERONL A< ZADH L TIEIENTE -7z

FNENDOMGIZBNTEAZ, REEAHARDEIFEDONA T ABITEOHMEE
FA4-T7BXU4L - 8ITRT,

F4—-7 No777avw b TOHREZEAD M

~ZuvhNo. 77
B ANo. 1 2 3 4 5
R () 17 17 17 17 17
11 (m) 14.5 16.9 12.6 15.5 143
Fa v L2 (em) 16.0 22.9 94 19.7 13.1
NAF < A(kg)
ER 52.47 125.38 15.73 85.51 33.69
b 12.18 29.97 4.28 15.84 7.57
53 16.16 75.49 2.41 30.29 10.87
#E 7.34 13.92 1.14 7.24 3.50
Hh 5B 88.15 24475 23.55 138.88 55.63
vics 25.15 51.98 6.03 41.11 13.28
£k 113.30 296.73 29.58 179.99 68.91
Mo’
5 Ak 0.10 0.25 0.03 0.17 0.10
B2l 0.06 0.17 0.02 0.12 0.07




#F4—-8 No807 1w b THOHEZEAD M

7"tz hNo. 80
Bl ANo. 1 2 3 4 5
ftin (4F) 22 22 22 22 22
& (m) 19.5 17.7 14.2 18.9 15.9
s E R (cm) 20.0 26.9 12.4 23.2 15.9
NAF <A kg)
EB 123.35 172.84 32.36 160.28 67.05
51052 27.77 39.24 6.27 24.63 11.56
B 40.48 88.17 4.70 46.76 24.70
iE 10.16 15.53 1.14 12.66 6.09
b 201.76 315.78 44 47 244 32 109.40
its 34.58 64.81 10.58 51.23 21.93
£k 236.34 380.59 55.05 295.55 131.33
M m’)
R o 0.34 0.48 0.09 0.45 0.17
BHEARL 0.24 0.35 0.06 0.34 0.12

KW, KA - TBIOEKL - S TRLLREEHARI DAER L7720 &85 0 O M
EXORE B JOCUERBZ, £4-9BXUEKL -1017. TRNENOHRTITBNT,
42T 4 B TR 2 Axh il B4R Z 15720

F4-9 No7779v b TOHRBIFEA X DIE 2R ERORE B X O ERE

Z’aw No. 77
a b R?

FAER 8.663 X 10™ 1.159 1.000
fot 52 3.801% 107 1.040 0.972
/53 7.810x10™ 1.809 0.979
= 3.393%x 107 1.329 0.947
i 2.264% 107 1.249 0.993
5B 7.798 % 1072 1.272 0.994
EoUiN 9.979x 1072 1.269 0.998
MR (&) 2.740Xx 107 1.086 0.935
MR (R22L) 1.601x10™* 1.116 0914




F4-10 Nog07 T b TOHRBIFEAR X DIE- 2R ERORE B X O ERE

't bNo. 80
a b R?

AR 1.265x 107 1.123 0.961
510572 1.820x 1072 1.173 0.943
/53 1.089x 107 1.729 0.918
3 5.240%x10™* 1.607 0.881
i 2.599x 107 1.197 0.996
5B 9.304x 107 1.255 0.966
X 1.225x 10! 1.239 0.972
M (%) 3.149x 107 1.138 0.966
M (FAL) 1598x10™* 1.197 0.961

K4 -9BL4 - 102 LM ERL VEN LSO DONL < ZAD5EE.
REBERE. BIXOERMERIZ., £4 -1112577, HFERAED L F < 2 1EINo77 71
V4 }‘—CO)J?HEU%LfCO



RKa-11 B ONL I~ AOskE, REBER B XOEIFRK

7’ ’No. 77 80
HRin () 17 22
Ha 5 W T A A 2 (m®/ha) 15.3 15.2
NAF<A(t/ha)
FAER 41.6 51.4
o 9.3 9.9
/53 15.9 14.4
-3 43 3.8
bR 71.1 79.5
H FEIREE 35.5 39.8
i 18.2 16.4
BN 89.3 96.0
SERFE 44.6 48.0
M@’ /ha)
B o 94.9 133.0
Bzl 75.4 126.3
EEBETRE
=X 3.75 4.22
B 0-4(m) 0.01 0.00
BE 4.0-6.0(m) 0.01 0.02
B 6.0-8.0(m) 0.04 0.05
B & 8.0-10.0(m) 0.30 0.08
& 10.0-12.0(m) 1.02 0.34
B& 12.0-14.0(m) 1.49 0.91
EE 14.0-16.0m) 0.71 1.38
X 16.0-18.0(m) 0.17 1.24
& 18.0-20.0(m) - 0.19
ARERFRZE (t/ha) 2.5 -
FELHRER
#h FER(t/ha/yr) 42 3.6
2K (t/ha/yr) 53 4.4
B A& 445 (m’ /ha/yr) 5.6 6.0
UM @’ /ha/yr) 44 5.7

RFEEINA A ZAD50%E L7z,
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VT — FELTALTREMIE DS, GHROGNERGOLEDND b 22FEDT Ty



MIAKRS OB T A TRED HETHEK SN TW 5, L7285 Tealcic
Cambisol® A\ idcalcaric FluvisolZ M43 2 WHEMIEH S FD2DFAE 12 5 jkFEE
F2WEHEE S, BEILR3TWIREDEDIBIBESWEETHA W 5DV D 5.

GIMT I

FEREIZFE D o 7o HHEEUEHIAR ALY 70 0F . REZE2mm O TL F 2405 L. 2mm
LT oRFEA o B2 WE T 5. Z Ol 5400c cD RN O JMEE T E OEl 4. Bk
FEEFHE T 5,

FAJRFEM L D —ER % 0.02mmARBEIT A L. CNHISERF T X 2 B X » Tk
HEGH L7z BEzll L oKGEIGZMEL, BV EESH ) ORFELGUL, Fi
400ccH 72V DIRFEXHHE T H, TOTF =¥ 2 R{RIIKLEEOREE LT L. XE
30cmE TORLHEBICHERE U7z BRIk B2 LEITA 2 LIk » THEERDRERZIE
W&o THET S

ZOGMBECBCTETRMEIZZ 2K > M, BB L RESHLEE OBRT
HbH, bLIHEOPHTUETH Bh HEOLNITHIKEDOHR BBILEIN 45121
CNMIZE #8312 & B Mz URBE R 30 e R0 IRV R § 5 IR BN ERE L b T DY
37z & 2 1 ¥Walkley BlackikiZe & OB BELE v 2 A8 Ko w2 5 s R 0
BEHIZ 2 WA, WEEN S BT AHEIT T O EIEEER S W, LadS - THERE
SO RNZEpH S H 5 B OIS A MR L TB L LB H S,

4) RXR—2A5 4 »OflE
AR W

N—=2 T4 YOHRET Ty MI, RAHTIIRE S L TH HRH304E D58 L 7224
(AN 7 B2l 7 & NI R MR TIRMRPNZ R L7ze 770w ME M DI RS & Z
LI0m X 10m® 71 v b & L7z,

MAETT Y FTIE, ETOMAKRODBHZWE L7z 720 BEIEHT75%D/MAIZON
THEML. WEHEEE - 728 RICDOWTIE, F—27MEF U X5 IZDBH & 8 & O 12
REDHEEL 72 REIARICK 2854 T 2ADOHEZIT DR -7

N—=RA T4 DOEZFEK L —121TR7F,

Fa4-12 NR—RAFL O

AT HE R—25 A
Z¥DBH (cm) 6.5
BXEE (m) 95
Ha 7 M T A S B (m°/ha) 13.6

Z ORI, IS N THSHHI304E L5 DI T B 304F TH s T I & 714°13.6 nd
/hakd4 5 &, F =7 HKDITHEES X U224 T15.36 ni/hay 1526 ni/haTH B Z & 06,
F = MDRFBEEIZN—ZA T4 XD b, DLRYREVIEPTEHTES,



FLw

HEERAT 572 FZNENDF — 7 KGO TE b E O F < AT, 17TFEET
89.28t/ha. 224FAET95.97t/ha& WHRI R 2Rz, L7, IWEMIAREE T, 2 Zh
15.3m/ha. 152mi/hak, X—RXF A & LTEEL KM DI3.6m/haz ko> 7z, X
— AT A THERE L KRR TIERBERAIZ XL 251 F < ZADOWWEIZ T 20> > 72h%
F =7 M OREWIE R A IS KM% Bl Tnwb 2 eh b, F— 712K MR TR
FI7VL Yy bRADS 2 EAHEIN S 7z,

SR OFAHIT . FEHEOEVERTH 72720, HE7 V7 Th SRS Tn
AAcacia mangium7Zz EOEAEBFE L WK A5 Z L IXEEETH 5. 7272 HHUZEL 72
Wt APEHICBI2F—27KOREZ LYy PRAEBBEE T 22050 E
HIREE S 7z,

N=RAF A4 DV TIE, FEITHEEZIOFO KRR ERA A, Gtk PR RE
T iEDFESILETHS )

Lol ARINE WM IZB W T, 10AKDREEEER X D R R EX 2G5 2 &
WTE7 5% 29 LMK ERZH WA Z EIZED, F— 2 oS +< 2 E
Lo b s,



4 -3 4 FF2Y7 - WApY= MDA A4 (Peronema
canescens). * '+ (Gmelina arborea) . X— A7 1 Vil
=757 (Umperata cylindorica) BB LU ~H T >~
% (Macaranga spp.) —RM® jr 3K EEE A

1) SEmEE
AR () B
HRE AR Ak
EIRSR L v — K AL

(1) AFAEAH FRIAESHSH ~20H  (BHAK - XR—2 54 i)
SERI44E8H17H~23H () #— - +3)

@) m & #

B - X=X 54 VHEE T V—T)

AR EAMERZ ) — B E X7 VEEAE

Sunyoto Sebulu Laboratory, PT. Kutai Timber Indonesia
Lukman Hakim Sebulu Laboratory, PT. Kutai Timber Indonesia
(V&— - 7N —7)

AR AFE RHUR PR B B B SR B0d%

[ FHFgesA 24

PNV SN EIBSRALHEAE 2 > & — i ]

3) AT
AV RASTHEHMERA Y S M2 54 DN 52T TR TR
4 Y FATTHERKTIHOMFEER 7T Y =27 A b - FEAK
@) BT DN
HMAEMRGOP % K4 — 131273,

F4-13 X TNHREBEMRG OB

it R HHARAF LS FiH S g feiwt
i i 2] m °
m X m
A1) F 1992 10 2m X 3m | 2,000 —20.5
A A 1992 10 2m X 3m | 2,000 —20.5




ARFERHIE X ) Fo R A MG HITA O BT THEE B X KT o3k [F 985 7" 1
Va7 MZEDEREINZL 0T, MKETE TIEBENEO TS v - 7T VR TH - 72
EHEL LIV — =gl TRENT S1997-19BFEDORKKEOEE LGN NG TH S (A
4-3)s

ZoEA, F U R OZNLBEOFRKEBRITEF L2 KRB X 7S Y - 75
VRO NA A A S Fhti L7z,

4 =3 AT IVIEER G



2) FBAREE AR IBOBIAR - AN A A~ AP
FEARERD AR e

i SR A

ZNZENOMG I 2 Wk T, FRICHIR SN2 D TH 5. ENEIERERN L
BT ZI00A R E 2 Pl AL 7o b TiAE 7o v M 2ikiE L7z, Ak 7a vy FPAZHBIL
7o AR DI EAE & N A A< ZWER DY ¥ TIVARIZ DT R 2 lE L7z A
M ORI ER LB ORZR 4 — 41RF o Z O EXZ v THEE L7234
7y b OV E R 4 1R,

W
15
E
m -
10+
i ¥y5-12.889 + 10.583 In (x)
I r*=0.882429511 ]
S 10 i5 20
DBH (cm)
12 : o
10- i
B
= 8- i
y;—SO‘OS +15.541 In (x)
6l r°=0.843 N
e | l
0 12 14 o
DBH (cm)

M4-4 MESEREESEOBR (2o XTF0 A0 1)



K4-14 WEELE Lo R & S A L 72k et

H= A x Ln(DBH)—B

1t 7R 2N o A B r? D) #EH | £# H
DBH (m) (m)
(cm)
AUF 10 10.583 | -12.889 0.882 15.9 13.3 13.4
A A A 10 15.541 30.080 0.843 10.5 7.6 9.6

FMEMDOEE . FIEEE BEEE R 16K, W, BMEIEREEED

AR AL S RS2 FIH L7 HEZMETH %o

F4-15 EMG OIRGE

18t 1R AYF AV HIA
N 10 10
He % ] B 2m x 3m 2m x 3m
SEREE 1666.6 trees ha™' 1666.6 trees ha’'
¥ DBH 13.1cm 10.5cm
DBH Max-Min 2.5cm - 31.6cm 1.9cm - 18.2cm
RSk 13.3m 9.6m

KIZ MAp2 PriZ2m x 2mDOH 7 70y P ERERE L. £ II0E N5 MIRMEE =

AOHLY U, A d 2 ek,

HoHmE T KD 72, TNODOREEFR L — 16179

F4-16 FRAEM OMEHLA Dz &
i fE AUF A HA
A8 4 & (tDwha™) 2.5 2.0

N4 F = A

AV FIHRBLOTR Y AARTENENARLRE LRERE Lz, £ o# BRI
BB DAL D /N5 KA HT 5 &9 BA

AR SR DN A F < AR IS, FI (2000) 12X -7z, FEAROEEL X
4 =172 Y . 1B ozt ER Dw=A D) B4Rk & %4 — 1812733



Fa4-17 REEAERDOKNE 3%

1 R AU
&5 311 338 370 388
N 10 10 10 10
& ER (cm) 10.7 18.9 13.6 7.9
& (m) 9.2 15.4 14.9 7.9
AT E$E (m?) 0.05 0.17 0.10 0.03
BZ2LHMHE (m®) 0.04 0.15 0.09 0.02
B A HA
%5 654 662 692 701
N 10 10 10 10
BIEEE (cm) 14.2 15.9 14.3 10.5
BE (m) 9.3 10.1 12.0 5.5
FATEME (m?) 0.09 0.13 0.10 0.04
BR2LHME (m?) 0.08 0.11 0.10 0.04

F4-18  HEARDOH MR ORI O UERE

B fE AUF A HA
1% %% A B r’ A B r’
B 0.063 1.152 0.874 0.000 5.192 0.843
Rz 0.016 1.003 0.797 0.014 1.199 0.244
(53 3.656 -0.080 0.004 0.018 1.293 0.709
= 0.333 0.063 0.065 19.750  -0.427 0.056
G 0.020 1.373 0.908 0.000 27.823 0.759
e w1 0.100 1.108 0.955 0.000 3.341 0.803
4 18 0.095 1.231 0.951 0.000 4.430 0.839

HFEBIZOWTIE, ENENOMDDORMERD STV 2L O LMEEDE S S 2 Mk
ELTIARZENLAHNL 720 2 OFARDORD & L EFDO Hm DR ZH T, %
BAROMDO ERZRD72o MOGIEILZIZATICLBIWOMWMY BLOKEK L A2X 5L
WD NE L LIZE - TIT o720 EDBIIYINZHIRIT = IZHTEL /ST &
B ORI L 22 do 720




PLEDHE R OHETRE L7293 720 DN < A 5% 4 — 191287,
F4-19 HEMTONL A< A EK O RZREE =

1 AF _RUHA
S 10 10
SAEE (A hat) 1666.7 1666.7

9 & Wt A& 3t (cm® ha')  10.25 6.62
AR (m®ha!) 82.64 8.07
B EE (tDwhal)

Lz 19.39  9.02
R 2.12  0.56
(53 1.58  1.18
= 0.29 0.13
Hi £ ER 22.03  8.10
i 23.38 10.90
ST 7N 45.41 18.99
£ 47.91 20.99
RFEE (tCha™)
i 5B 6.02  2.81
28 5 11.69  4.89
LA

EREE
# FE¥ (tDw ha! yr'h) 2.34 1.09
284 (tDw ha™ yr') 4.54 1.90

£ kg4 (tDw ha yr) 4.79  2.09
H EER (tC hal yr') 1.17  0.49
¥ M (m’halyrh) 8.26  0.81

B, SHOFATERFIEIA ) FIZBITALAEBI O, X428 A3 L C.
MR ERDRERBDME - 72 (74 —-19). L72A-> T, AV FHiHEH OB X O,
A I A RGO ZEIZR U T ML DHERE N A 4~ A mORERE TR,

ZECWR

Morikawa Y. Manual of Biomass Measurements - in plantation and in regenerated
vegetation-, 2000, pp.1-16, JIFPRO and JOPP



3) VI —RUTERE N—AF 4 L TIERFEHE
ANAAFE (S HRS ) G A A A B R
fesrEAL. HEE. ¥PsE. AR
(UK AR AE B R S A B A SRR R M 2 5520

1. FLtoiz
B TITh LTV B N TR & 0 BIEAEER T 5 e K% FF i3 5 T ORI
ZHME LT A ¥ FAYTIERA Y < 28 VMR T VEBRMIZER S 17z 2 1)
AYAANTEMRME, <A T TR/, BLXUT T 07 F Y EHIZE W T IR
BRIV, ZRENO THPICER SN TV 2 RER. B X UHEIIHER L 72 % %L
Fg ()5 - k) CEEESNTWS REREIE L. &z,

2. FHL B X ORAE - 0 ik

MAEZ. AV FATTHRAERA Y8 YO, EEMEL A 2 FATTHRERIZ
X BEGT MR AED 72 0D L E RS E R S TV B, R TIVERRIK TIT - 72

A RHIE, RO - FUGDHED S 7 AR R AIE S 5 2 7TV ERR
MBlock 101219924F ¥ S 722 ) F (Gmelina arborea) N TAk. [ U < 1992 4EHlFk @
A v/ 4 (Peronema canescens) NTAH. 1997 ~19984F DFEM K FEHIT KR L 72~
%1 ¥ (Macaranga gigantea) — KM, 3 X UFLocation 32 O BEHE 7z 5 (LK BEH O
T2ODRKRANLENZ XY FEHIL L7275 > 7 5> (Imperata cylindrica) ¥HTH %,

WIS ETL T, AT BILUHFERRLERZ EON-AF f VHIEDNA F <
AT/ Z2ATHS (M4 - 3).

ZTNOHDONTH, IR BIUERIZRE SN A RA#ET Ty PN
ZORBHIIBNT, —EDRSEFTOTHEBLITHRIIHRE LY ¥ - BIZERHR SN
TeRFRAWLDIZT B 72012, AL R D 3w 2 A9 5 & 2, ohralEE R
L7z,

B, AENMBLUCRHERITAD LB Y TH 5,

2 — 1. hiERFERENEDL

THEIZOWTIE, FNA AT ARET T v b NSOIZFOE R T, R R AR
Zn EORFIRGE, W, B LU ¥ - OHERIRESR &V R & 2TA3 AP TAILE 3R
O, B R LA Z X L7z bidiE vy MASERIITHA T 5 L3z, b
REVFELLTERLTHWALEEZOLNSHED HHEE30cm CREDAIJ7TY = 7 M T
HIOWEARMENT W E) FTORBNYIS.. KEGHERMMMO L, BX U THE
O He A o0 P 41 30k 2 SR L 72

F2BEZEDD. V)Y - RBROGRIE NS 726 55505 WO BlEE O #v kR
DLy, RV LR ARE L2 DEED B VIR FEDOEI GV kb & E
A BN BWI0~50cmDERALA & b RFEE A W EN O HHEalrk2 SR L 72,



FRELL 72 LHEARHI H AR H 0 RAT L. 2 mm o PILAER T/ Mk, B XUz
WML, ZNOEFEELS. THOREICOWTIE, it —#%2 2 2 IR TEIEL T
MPHC/ NI - — 12X VEAREEL

THEARE IO W, B CERIUE I 2P A BRI L. 2mm O PIFL A
THL ML, BXOBICHH L., FRENZ2HREIARICHELIIRD . BEIcL ) Ehe
NOLELROERMEL HHL 72

. TRE30~50cm D ENA S 1 ZERILT A B R 3 5 BRI 2372 KL &
7on FOFHTITCITNGZOE LOREKBE TEPE IS 2 EICKEREVIRD HNLE
Mozl Eh b, OGS ORREIIE LORXEREOM TR L7z

720 THLBIZOWTIE, BEAOFEBRYORFEEREZRLH LI -TED
7 - Ra LR B

2 — 2. ¥ - RFEEREWEE

V& —@iZonTd, HERFEREWERIECC HERAE LT 723 0L
TR R MPRAEAE 72 SO RARTE, W, BX O ¥ - OHERIRE R SR &
ITAH3IAFIIZIm X ImDOHEXZ LY, ZNoDOMNENIHERRL TV EEEKE L Sof
Ba 2 ThHrEED TR L 72, B TERZIFEZONCELRY . B HH7L
C/Na—%-TirFaAELMNET S L HIEBAEEZMEL., I1mx ImOHERXH
WCHERE L7z 7 —Blcas I s iER. O TR0 ¥ - REERELZHE
L7z

3. %

3 — 1. THERARR

AT WVEBMTHAELZAY ;. AU AEM, 77 U K, BXOT I
7T EHOTEOWTAIZE O EIZER 4 200 B ) TH S,

AN FERHIZ. BEROBE - HABE S 2 2B REBLO P&, ~7 %
— V472 D1666ADEE TIQ2FEIZER SN2DDTH . W - HEx ML Lzt
WMORRENIFELE LCid, B RARMED 233 2 v Lab B ki + & 2 0h A B
NP 53 % & AT 7255 No. 2 B X UNo. 3 THETIZRFERBLL T 29D TR T b ki
DIZFE - RSP AR T, LHMBEOREIIML TRRTH - 72 LEIIEMERINIHR
B LTV B720. HHEWER LB GARO B OV ENSWEEZ R L 72

A2 A M. 2 ) TS e B L CH CANEC AN Y & — L2472 D) 1666 KD
FETI924EII B EN/2 b D TH b, - Ty W8 - HEE ML Lz LB owmEE
BOEERL L 2 U F B0 FIEICHML LT zas, KIBIREN L DR L TB )., B
X DRE R R L. B E & RIS IE L Tz 720 No. 3 Bl
RV ET 2 MEDORBRIROV VY 2 &t L2 2AEEZXLN5,

XN T AR PR R N O BT O HE A 7EAERE B ORRFHANT . 1997-984F D
KK RIREF L7 KR TH % EHBEHROFEII A TV HOEENRTH - 72
A% B ORGE TS AHABRIEVWS S Y AOREIEA, 1AL T



74 -20

X SR AR TR I AR I

(1) A Y F ki -

Wi No. AL ¥R X (cm)
A)  0-9
No.1 BCl 926
BC2  26-52
BC3 52 -+
A 0-12
No.2 AB  12-18
B1 18-39
B2 39-60+
A 0-11
No.3 B 11-19
Bl 19-31
B2 31-60+
(2) 2> H A Bkt A8
Wik No. B S (cm)
A 0-12
No.1 AB 1227
Bl 27-41
B2 4155+
A 0-12
No.2 Bl 12-27
B2 27-51+
A 0-12
No.3 Bl 12-30
B2 30-56+

158 00 WRIH THE O Y

+&

10YR7/3
10YR6/4
10YRG6.5/6
10YRS/6
10YRS5/2.5
10YRS/3
10YR6/6
10YR6/7
10YR6/3.5
10YR6/5
10YR6/6
10YRG6/7

1T

10YR5/3
10YR5/4
1.5YR7T
7.5YR6/7
10YR6/3
10YR6/6
10YRG6/7
10YR5/3
10YR&/4
10YRS/7

44 1 120m (No.1), 125m (No.2), 130m (No.3) « =R -

R

~ >~

Pz

R e s
HTEEF B
BT TSI I QI

o

N

gossgoooen

5%
S
TUp Bt

R
HF - AL - AR

AR LR

S62E, 15 &

AT S
S63E, 12 &

AR TR
STOE, 13 B

& - f5F 1 120m (No.1), 125m(No.2), 130m (No.3) + BE=RW4E - AL

S
JEHE i G BEBE KiBIRAE
Eip SL aB 21 22
ZL SL Ma 28 57
ZL (S)L aB 21 RRH,
ZL ()L aB 18 RO
RRETr  SL waB 21 #,
LRETr SL Ma 29 =3
ZL SL Ma 32 52
ZL (S)L Ma 32 RRH,
2RELr SCL  waB 23 =
REfry SCL  waB 29 #
ZL SCL Ma 31 =2
ZL SCL. Ma 31 R
JEKE i G BEBE AKBIREE

Eie (S)L GraB 21 2
=i SL waB 28 2
ZL SL Ma 28 #
z L (S)L Ma 33 i,
2By (L)S GraB 30 (72
ZL SL waB 32 #
ZL (L)S Ma 32 #
PRE{r  SL GraB 22 =2
ZL SL waB 30 52
2L SL Ma 30 #

—59-

R

=
i T o ) ok i
SEHHSOChS e e

HIFE - H0L - B
T T
S80E, 12
T B
11 E

gt _EELE
11



N—2F A NEHE

B~ T H Ak 118

Wi No. B ®E(cm) T8 JEHE

A 0-10 2.5Y6/3 PRE T
No.1 Bl 10-29  2.5Y6/5 ZL

B2 29-50 10YR6/6 =L

B3 50-60+ 10YR6/7 S L

A 0-7 10YR5/3 RREL
No.2 Bl 7-23 10YR5/6 =L

B2 2348 10YR5/7 Z L

B3 48-60+ 10YR6/7 S L
DT FoT7 T Hht =g -
Wi No. BT X (em) +& JBHa

A 0-6 10YR5/3 RRE L
No.1 Bl 6-28 10YRS5/5 ZL

B2 28-54+ 75YRS5/6 Z L

(A) 0-10 10YR6/4 ORE L
No.2 Bl 1029  10YRS/S ZL

B2 29-60+ 7.5YRS5/6 =L

A 0-6 10YRS/3 CRE L
No.3 Bl 6-25 10YR5.5/6 Z L

B2 25-60+ 7.5YR5.5/6 Z L

A CRIARMRR) =41

X

(©OL
SCL
SCL
(S)L
(©L
CL
(L)C
L)c

fnt

SCL
SiC
SiC
SiC
SiC
(spc
SiL
SiL
SiL

RpbY

i

waB
waB
Ma
Ma
waB
waB
Ma
Ma

205m (No.1), 210m (No.2), 220m (No.3)

iE

aB
waB
Ma
waB
Ma
Ma
waB
Ma
Ma

REE

RERE

B o [EAF  30m (No.1), 27m{(No.2)

CBEREE B

7KIBIRHE RR B - HAL - R
2 M/ NETe TATRER EIEEMT T
-2 NP Y S62W,8 B
DR, NHED
i HM/NEY i
=2 M/NETe EHESAE
O, /NP ETr S23W.8 F
M INRE D
R0 MNED

B BE

RUTEIN R % e - HAL - B
PR MANEL R THERNSTE
4 MhaEte 16 E
R0l MNAED
52 M/NVETe RS ENS2E
RH M/NED 13F
OB MNED
O MVNETe £EY_EES, N6SE
R MNEL 16
0 M/NEDY

CHWEIE L « SiC, : HRVEHEE+  SiCLAEE T : CL,
B LREEE T SCLAEL - SL

G =AIK : aBADK : GrBER  Ma 55 @ w

BURBE = (I RS B EH R Y R

—60-



7 Y IHTMROREZR > THDE R TH S, HIEOEEREEE LTid, HHISHE
haiE s Sl & AR T IR IR ICESE O MBUIRD b DA LN/
T R BERAE G TH - 720 RIE D O REG 0T TRIZWTW2As, TRIZHIEZKY
ZeR2BED POWE L RIS - TV 72

T T YT 7 YR, BRI EE OFE P ER -~ EERIZ A L TR 2 B
BMKFERBEMD 72D DRKAN K - TRAL LFHAL L 72 DTH 5. LD TEREAFFEL
E LT M e~ T KRBT E D FEEATTLD O T TR
BWTHEIRTHBA, FTRIZETESLZ 7 v 7 05EL Tz, KpIKEIZ, REIZHE
HIEZER L T2, PRIEBH~RRRTH S 2 RV AW TEY . HEORKMED
KEWZ Ergibiiz

3—2. LHUREBI O ¥ - KESPHE

TNODOHEORFEEHERDOIHWRITE L —21DLBH TH 5,

KBS 0miEE TOHIEOPIZERHR L TS EBWICE TN ARERIZ, 2V Fik
MHLTI343.5~55.1t/ha. P TH48t/ha. R ¥ H A WM TI341.1~76.2t/ha. FIHTH
57t/hay <A T ¥ A RMHLTI341.1 ~42.6t/hay “FY TR 42t/ha. 7T 27 7 Y HHLT
1344 8~66.2t/ha. FTHS6t/ha TH - 72,

ZDEHIZEKBESSI0mIEE TOLHEAOERIKFZRTIE. Ay #EKET 5 >~
7T YEMANIZFE U THRDE L, TR FEKR L, 45 v T RMKRHBOIETH
(@) f:o

72, KE2L0mEE TOHEAIZERL T kFRIT. 2 FEK, X
4 AL, BXOT7 507 90 HEHATO~T2t/ha b IZEFR LTH 72 v HTF »H K
MM TIE56t/ha & e dh /N SV il R L7z,

Z D720, 50cmiFE F TO I RFEER = L30cmiE E TO LB RESRAEOE, HIL,
30~50cm DR OTIEPIZER SN T WL RFEREITA ) FlMHA22t/ ha. R > A 1 &k
HiAN5t/hae < H T ¥ H KA 4t/hay T T VT T EHA16t/haTH Y. FIHD
30emiFE ¥ TOHERFZHM AL THD 2EGIE. A1) SR T16%. 2> H A&
MHT27 % 75T 5V EHT29%,. <HF ¥ H KM TIZ% TH - 72

TDEHIT0~50cmD R OTEHIZER SN TV B RERIE. AU A4 &KL, <7
SR MH, BXUT S Y7 I EITIE 30emiE E TO LHER RETE D0 %]
HBTHo72HN A FEMRHIZBOTIE, 30cmiEE TORFROB L Z Mz b LT
L MO RE LB L CRELREGER L2, Jhid. A1) FAERETH
LIl mRBEBLTVWELDER DDA,

72, TI T T UEHO THREERESILENKE M ER L7225, ST
T IHPICE BICHEAET 2MA O MG SN 2 REDOEEIRE W L, BLXUMHBD
TSP ECTHE R L OMETIPREL, ZROTERELER T LIV KENT
EREVEDIERIENEEZLNS,

RIT, HHERD OMRRICHER L2 ERERD S5 50 - DRFEGHERZ TN L7z
WML K4-20LBYTH %,



%4 —21 TIROWES P IREEEE

%
&
Pad
s
%
il
o

X B R AR
(1) A Y JrEpk -8
Wil RE  REE LRRIFREE RREBFEE REEHRE RALHEE

%5 (em) HE(%) (g/400cc) (g/400cc) (Vha/f@fir)  (vha/30cm)
0-9 1.36 79 0.1 18.0
No.l  9-26 1.25 7.4 0.1 33.9
26-52 1.17 5.2 1.4 36.0 55.1
0-12 1.62 7.7 0.6 25.0
No.2 12-18 0.57 3.6 0.1 5.6
18-39 0.49 3.5 1.6 255 45.9
39-60 0.52 2.3 0.1 7.2
0-11 1.40 7.8 0.2 22.0
No.3 11-19 0.84 4.7 0.2 8.5
19-31 0.45 3.2 1.1 15.1 43.5
31-60 0.35 25 0.5 13.8
48.2
(2) A v A bk
Wil TR& R#EES LTHREFHEER BRKEBEREE RILEER RELEHEE
#5 (m) AHHE(%) (g/400cc) (g/400cc) (t/ha/f&HL)  (vha/30cm)
0-12 2.89 14.1 0.5 47.8
No.l 1227 1.04 6.1 1.0 24.9
27-41 0.65 4.2 0.5 17.4 76.2
41-55 0.51 3.3 0.3 7.1
0-12 1.15 6.9 1.1 24.1
No2 12-27 0.58 4.0 0.1 15.3
27-51 0.32 2.1 0.2 13.0 41.1
0-12 1.60 8.5 2.0 34.2
No.3  12-30 0.66 4.2 0.1 18.5 52.7
30-56 0.42 2.7 0.1 14.1
56.7

REEER
(t/ha/50cm)

87.8

63.4

59.4
70.2

RALEHEER
(t/ha/50cm)

97.1

524

66.9
72.1



NR— 25 A HEA
B)~H T H Wbkt
Wit REX REE  THREREERE BREREE REEEE  HELHEE RELHE

#E (tm) AE(%) (g/400cc) (g/400cc) (Vha/f@Hr)  (tha/30cm)  (t/ha/50cm)
0-10 1.86 9.3 0.8 25.2
No.1 10-29 0.61 3.5 0.1 16.2
29-50 0.36 2.3 0.0 12.8 42.6 54.3
0-7 2.11 10.1 2.9 22.6
No2 7-23 0.53 2.9 0.3 13.6
23-48 0.53 2.9 0.3 20.9 41.1
48-60 0.43 2.3 0.1 6.2 57.1
41.9 55.7
DT Fo7T Bt
WiE ®’E REES THREHRBEE BRELEE RIALEE RELHEE REEHEE
%5 (cm) HHE %)  (g/400cc) (g/400cc) (t/ba/JEHL) (tha/30cm)  (t/ha/50cm)
0- 6 2.25 10.3 49 30.4
No.l 6-28 0.97 5.5 1.3 33.8
28-54 0.73 4.1 0.0 22.6 66.2 86.8
0-10 1.71 9.0 1.4 25.9
No.2 10-29 0.89 5.0 1.1 30.4
29-60 0.53 3.0 0.1 15.4 56.3 71.6
0- 6 2.67 11.5 5.0 20.7
No.3 6-25 0.64 3.9 0.2 21.4
25-60 0.44 2.7 0.0 16.4 44.8 58.5
55.8 72.3



V& —BORZFEMEIT, A FEARM TIZ2.02~4.82t/ha. FIHH3.2t/ha. A ¥ A
WML TIE1.54~3.06t/ha. “FIF22t/haTH D . Wi b EED H30cmiF £ TO T
FRLTWVEREEDENEFNN T%BL T 4% Th - 72

L. BT A RRET T 075 CEMTIE. B RYHTIE 2% B A AR S 12
WAET B2 DA TY ¥ —EHIL SN T Wi d>72 DT, RFHRIAWEET & - 72,

[ 2% 3CHK]
(D BIEEOFF BRURA RN, PIaE)sE 1997
(2) IS AT LR MELEZ R S, #BHE, 1970
(3) #difoo Lie, SNARAZE. ERESRALHEE LY & -0 199
(4) BMOLH AT AMOL A i 4 R S, Wikt 1999
(5) M BN AIRARE, 7 -1 U FREKMBSH. BAM UG- arr 35
7, 1981



+d4 =22 FHMDY Y —JGoRFERE

(1) A Y F ik

&5 WIRET Witk
Ag) B(g)
No.1 122 96
No.2 123 104
No.3 86 73
(2) A2 1 Ak
&5 HLIRRT  HolRtg
A(g) B(g)
No.1 86 71
No.2 112 101
No.3 114 100

B/A

0.79
0.85
0.85

B/A

0.83
0.90
0.88

i

HRY) ¥ —&
(g/m2 )
1224

634
476

BRY % —&
(g/m2 )
374
472
698

RER RKFRE HTH

(/ha)  (t/ha) (t/ha)
4.82 4.82
2.68 2.68
2.02 2.02 3.17

RER BREE MOTH

(t/ha)  (t/ha) (t/ha)
1.54 1.54
2.13 213
3.06 3.06 2.24

- 65—



4) N— A5 4 AL & BIREFECERE

e={}

{2 EARERD AR
WO BOWIETHL KRBT 5> - T v EHON, T AEAFHK 4 —23
2R

F 423 ARG OMAHE A ORZ H
A& kA T TI U E
#E 4 & (tDwha™) 30.96 12.6

Ll A U7 RO A e iR I, Macaranga spp.. Trema orientaris. Trema
tomentosa. Piper adunmcumT&H - 720 T IS ITA I O FEMK FEFBITH T U7 - kHk
DMWY ZARERIET B B 720 MDDV EIZ6 ~ T mThHho 720 W RMIPIE1997~
IEDHMKFBICHEIT LR THE N Gho>Twb, 2D Lh LR L
(20024F-8H) F TONA F < XA DAEREZRIZ619tDw ha L yr 1 TH 5 L Sz,

SRIHELT S > - T YEMONEZ. A AR EADT S > - 75 > (Imperata
cylindorica) DH T, MWORMAERZIZLEALTE L o720 BEHRBUILLS GHT 7 Z
YT T CEHOMAR R TH S MR E LZEHIZ20004E 4 H DRKIZE - TR
VL7 DTHo72e THIZEDOHRAERFLITONS A< ADHEEEFIZL34 tDw
ha lyr 1CTH5 L Sz,

AL RMBIUT T v 79 YEHONA 4 < R R % AR 0 R FE 2 #ID
E¥d 5 L. FNEN310tC ha Lyr L 067tC ha ! yr 'THh -7z,

FINMETLASTINLT U RFE - 7F vy PRV MEEKTORAERFEEL LT, Macaranga
DOBEN T 5RO RFEFE R %Z2.9~57tC ha 1 yr L\ 75 - 7T ¥ FHOD ji KR &
wmA0.6~1.3tC ha ! yr 1& L7z, SO RIZHNOR L7ZHMEOHANTDH D,
WAy CHBIC BT A HEMKIHHON—R 5 4 Ui RFEER (N—2F
42) ELTILTE B WM LZRIET 55D THb,

Sl AT U 72 38 2058 < 0 A3 5 SRR B IR L 72 RIS S Il oA THBL L
72 BRI A O A SRR S . BAEAETH AIRHL T & N RO R VSR #LPH L 9E
STRLNTWE, TOZENS, FHHBOHEMKIEZEDOEN L7z KHEOEBRITS D
LMD ATHR L, AESNERER DSV EORIZIZEACHEEL 2V
ENFRENL, SHOFKTETIE. Macaran gas BEREHFEO F RO B HEITHEA TW5SH Z
ENRBE IS NN AAOEG (BB OFED L id. KAARY O FIESE) 13H152
SN o7

SRR L 72WIBIALS AT AT 9 - 77 ML, SR#ELET Iy - T T
VL & Rk FORIAL. A AFEAD T T v - 75~ (Imperata cylindorica) 0 & T,
DA ZIZEALEET . T2 RIBOMAE~NDER L IZLALBE SN2V, 2
DZEF. TIFYT I rRMOBGEENETOMFERLLUEIEEA EEILL v I L 2R
123 %



UEnZ &, SHMAAELZZMBIZBITEZN-2AF L UHAE L TO KDL\
777 T YEMORFEER EREELDN Y ol U TR AN & O R 2R
L. ZORIEBBAFERZMHERT HIZOAT, BEALBELZWIENFEZL LN S,

TRMO BEFRFEAS. 5 AR CEF S BMARES) THEFBICALEREL T, A
FB IRV AL ORI O GEFE L&A RO RFEEE RS LB L7256, 2 T,
A2 HADELLDORFHMD E DI, WATIOER (1992~20024F) D HLE T KD
B w A FIAl - 72,

AV FIEBHIBETIE, SV TERHBNE L72EEERTHR SN TV RAEBTH 5,
FORMIHBETH Y. 9 LB D FTo 2 ) Fhibhd i rREE O H Y
ELTIREREL RV EAVRB SNz, (HL, FESFIZ ARSI AEEZ B E LK
MO HEETH o KM ZI5~204FELL HICREE L7234 Tl KMo jE R E = % Fol
B HiZEE ML T MHECTH HEEZ HND,

TG YT T YEMOREREN 1ENTHIT IR LIHELT. A FBLUR
YHA DHBHOREBEREZ T T > - 77 O RERER LB LA AV
F T2, AU AATIEIERHUEN S, T2 - 79 VRO REFE=EL L5 2
EHIRIEBENT, TT Y TIUVEMD A F. AV H A REMH ORI, e TR R
OHIE LT, BRTHLHEEZ LMD,



£ x> 7 - METIYy I, TLVE P77 (Paraserianthes
falcatalia) « X W27 < (Pinus merkusii) R UOF — 7
(Tectona grandis) FAOCDM 1312 3 € B A

4 -1

1) SEmEE
HRE AR Ak

FERskr bt ¥ — KAk
1) WAEFEAH  CPHI44E8 23 H~30 H
(B AR AL - P39 H5H ~15H)
@) & &
Prof. Dr.Ir. Sri Nugroho Marsoem 43 ¥ < ¥ RK2EMAEE  Bl4AH &
Mr. Joko T X T RGFRPESFL AR
AR A WK R P e amr B b 7ekt #d%
—B=ERE AEEESE % -
HigE E BN YN oY == Xa i o B = 1 S PN oY e
L BN YN oY == Xa i o B = 1 S PN oY e
PASLEEE N FERSfR bt 2 > 7 — R - FATHF9ER
EF M — ERSR bt 2> ¥ —  DWEE
(& fEgw ERSfR bt 2 > 7 — R - FATF9ER)

PR - MRPRREAE S A~ ABUHLIRAT ISR I TREAGE Hh SRR AR ] T
1T-72
@) A
A FARTTEPET YT
F—27 M Kubumen#BAyah#¥
ANT =Y PurwarejofifKalilofd
TIVETY T YaZzdyw s FtiCangkringantd
@) FAEHR OBEDL

F4—-24 HEY v TR OB

Ff B REFAE | AR W | RCERRIRE | M & | R + 3
il i mXm m
F - 7 1987 15 2%3 30~40° 20 calcic Cambisol
XNV 7= 1987 15 2x3 10~20° 710 Andisol
LY T 1995 7 2%x4 3° 720 Re gosol

E 20024 R A B AL £

F— 7 MiE BEICRE LD T B AEREDEEM & U CRAFAISERIIL - FIH
ENT VB, AT OEMERHL O K B K3 5 IE AR B ISR S
NTHY, MRIIELTH 5o HERLIETORICTBEM S HAHH EE THH S Twiz,



AN 7= MIE RIS A E U AR RERE T2 S BEE AT Vo AR
BT ASHE A 72l WL BT E Ly KILKEFE D Andisol 13T, PEAKREFZ BAF. HE
I R, T~ Y MMTIIBIRERIAM T AL T % DT Z DS b TR 134
JRERI AT A LEZ B b, TLETY THIEZ AT CRILOFHATY LIZEMRS L
TBEY, THMEIERATH S, @HEOMPIIIHFHEE I ZTVZ LV BTLVES TOREITZR
UWTH 5. SHAERRE L7234 TR ARNIZIEY %2 £35% 3 % Tumpan gsari/y 2
WZEB7 797+ LA M) —THEKEINZ, BIEL AN I IURE TV E T THRTIZ
I—b =Ry gy TEOMERE A S Twnb,

WA R OMRBRRE A V2 & % e BB B OFAIE. MEEREO [HFEmSITRERNE ] Tirb
NTHY, EMLEARORFER EE 2RI 2 B 6. ARG ITMEZFL L 72

2) BIA - AL < A ()

f i

EIBSR b ¥ —  #HF fE

HEY v 7 OB EM P CH 5 F— 2 (Tectona grandis). ANVZ < (Pinus
merkusii). T (Paraserianthes falcataria) O #&EMARD jr FEE A2 &% 20014 (20 E
L7z FiROFEANIZ . [RIMGRHL SRR A, PR3 T IRE ] (EBR LiEE
¥F—=) o -2 [AYFATT7 IYXTEDOF—2, ANrr<viE] (20-33H)
ICREHR E N TV B O TR N2, A O M %2 &4 - 25125 L 72,

F4-25  FRAMRHL OB
AR | vEER | AR | AR | e
PR OE M B fE &) | m) | C) | (ha)

B 282 ¥ U Rowokele Ef
Kalisari #f F— Z(Tectona grandis) 5 300| 0~12| 10.5| HAJRE
¥R % U Kebumen ER
Ayah A " 15| 20| 30~40 7 "

" " 25( 120{20~25 - "
¥ % U Purwarejo Ef
Kalilo #t AV 7L< (Pinus merkusii) 8| 760{20~30| 3.5 :XKILK

y " 15 710|10~20] 32.8 n

" ] 24| 700| 2~ 4| 11.1 n
TarTxINEH ‘&= (Paraserianthes falcataria) 7| 720 3| 0.2|FBUKILK
Cangkringan A




ZENENOMGRERITER L 2608 ) THo720 TDH B F— 7 D5FEAM 1T
BRI L RO 72D IR AME < RO O sEE R & BE o BI4R) 13 S 224tk
D25 (5. 15%FEA) X DKL o Tz, S HUL25EAE DGO IR B A3 54F4E
DN ERLBMHMTE S, F—2 & A7 22V Z10FEEEIZHRE DR E & 154
HEDEIZFHEE DRI AT ST %,

K4 -26 I OEENE

FEE: 1R SEARFE ) P v T T A

HiTE (mxm)  ##EEE) (F/ha) DBH(em) FEH#tEm) A3t/ ha)
F— 1x3 5 2,755 7.0 9.2 10.72
2x3 15 441 21.3 19.3 15.76
2x3 25 395 22.6 13.5 15.85
= 2x3 8 1,267 18.3 14.8 33.15
2x3 15 475 26.9 20.1 27.00
2x3 24 311 355 23.9 30.83
=g 2x4 7 1,147 16.1 17.4 23.30

W DNA AT AR ERKL —2TIIR L7z EAREERONA F < A&, F— 7 13K
W& & HIZWML722% ANZ = YTlE, SFEATL-ELEN -T2 ANT Y
DOHRIRTHEEEES N T 2A YT FT (@R REREHZEDONS A< A (7272LR
WEER <) MAZZERAENA A A 2T H, SFEENRLE -7, THIE. 84EE
DNRBEREDLSTHEEEL L, 2O EF. BAEONA F~ 2821551213,
I5%FEA, 254FAEDMITE D H A LETWETEM Y 5 2 L 2% Kbt id e kKBRICFIN T %
ETERTHLE V25,

RFBEATFNIEANAF T AED50% L E L TEIFE L7z, THUI) F—kFER (AL
2IRYDIHR, F—rE TR ¥ —Ehho7) LR RER (0 —30cm
F¥0 —50cm) %A 72 EMRHATRERICAMET 5 @bk (72720, MIRM O % B
) L. KA 27O TFTEBIIRL7z. B, HERERIZTF -7 L ANT <Y DI
MG E 2 T DTEERGDE 3D S OFHHETH S, I TORENL, Hih
30cm#A & EEROMERE & R ARIZ & T Bha Km0 DRERIE. 150 ViRERIBZTH
D, HP50cmETORE T HE. FNIEIBB L F170~200 b ViRFE LR SNz &K
Fahti (0 -30cm) TORENHDZEEIE, F— 7 LT TIIH 6 EF & i
WL L ANT =Y TIEMIAEREL PRAPDREID R kolze TR HEED
WEE ) ¥ —DRHRORE SR NI X BIEDHFENERT 2 TH A 5. Skiztido
RFBEDVHEGZE > TEDLHIIIEBMT 202 MB LA B v 7O HIL %X
5 L TEETHS EMbIvs, L7zd%> T B OREN L THIZHEZ9 % 0. 100 20,
SO EDREMBFE DM T, HHKFEZWEL T, ZOELOHfEMEZM S 2 L i
HECTHDHEEL B



F4-27T BMOERRONAL T~ AE, RER

F—7 < gat=
H 5 15 25 8 15 24 7
BAT &M (m’/ha)| 79.82  178.43 19222 288.81  260.26 317.54 240.75
B EH & (1/ha)
FAER 3277 6138  65.03  122.18 101.70 11628 64.72
3054 5.77 8.80 9.15 18.01 1499 17.14 691
53 517 1844 2081  19.59 1624 1851 17.81
2 1.75 2.47 2.55 8.22 5.24 485  3.93
b 4546 91.10 9753 167.99 138.17 15679 93.37
i 11.15 2037 2153 4431 36.88  42.17 15.18
At 56.61 11146 119.06 21230 175.05 198.96 108.55
SHEA* 57.81 11346 12257 21592  180.63 202.95 109.52
KR 5 & (tC/ha)
Hh_E R 2273 4555 4877  84.00 69.08 7839  46.68
£ LEN 2830 55.73 5953  106.15 8752  99.48 54.27
ShEA 2891 5673 6129 107.96  90.32 101.48 54.76
Y& —pRk3F & (tC/ha) 0 3.86 0
TR #E & (tC/ha)
0 30cm 80.29 60.29 93.00
0 50cm 113.23 79.43 154.39
MK 38 BE** (tC/ha)
fE%) + 158 30cm 137.02 154.47 147.76
fE% + +5 S0cm 169.96 173.61 209.15

* R+ RERAEY TS IEUMERIE O T E AR e 2B

k122U RERRE#S O FER R R EBRL

ey =N

(B HEMA D f3R il

Dfi] oy e e E TR

INA F A EIHREARDE S ELARFEEL L OCBROFEMEL PR E L TELd
BEEZEZOLNA, £ 2T, MBRAKRDE SXRWAEMEHIIITPE 2 AT TIE, HHEAD
INAF = A miTApE A ENRZ < Sk IR aEt (nd/ha) & BFRATRVE R

Hbitbs

Z 2T, data® BV EEREIZOWT, RE7 VT THESNT W AN, T A me i
WA ARt OR Z RO TAZz (M4 —5) TR, Bin. BPEE, R, &8
FRE OFESERIAR, BREEREMR) . & B VIR & M S XB) 2 . Mim30FEHREE X
ThH. RDOEXH —DOFRATRELL ) TH S,




Dw = 6.12Ba—18.56 R2:0931
(Dw : #b E&E2#E  (ton/ha) Ba: M ESBrmiEa sl (m2/ha))

HAD v 7 FHT. NS wrafE 5 515%0nd/ha TH R EF# 263 ton /ha & v ) @A RS &
NTWBEDT, ZTOMIZEXDFHEHNTH Y,
REMED D %0 L7283 T, BMOBERENIZITPE2BECH UL, LFELHEEONT
MIZxF LT EXOBRDEH TE 5D H HE VR B, FFid. FRED 1 28
AAHE)BEN RNV D L) BB OWTORIEIZLETH S ). 720 B
A0, 50m%E Bz B B AR D N A BIZOW L, ERE DRI KREC RS 2

EAMEDI O H NIz,

300

250

200

150

100

50

FEH K ih b #1872 & (ton/ha)

i DS EEBM T [F CRRTRE 51

¢ Java
@ Sumatra
L A Lombok
® Vietnam
(o] X Thailand Teak
* © Thailand SKR
*
Ty
oX
X
L SRR
e X
23
20 40 60
M= ERE St (m?/ha)

Pl4-5

W BB 2 N TR Jig s W TR £ & i b R RE E o> BAR

Java : Tectona grandis, Pinus meruksii, Paraserianthes falcataria

Sumatra : Swietenia macropylla, Peronema canescens, Acacia mangium

Lombok : Dalbergia latifolia, Azadirachta indica, Cassia siamea

Vietnam - A. auriculiformis, A. mangium, E. camaldulensis
Thailand Teak : T. grandis 13,13, 14, & 21 years old

Thailand SKR : A. mangium, D. cochinchinensis, Xylia xylocarpa,

Pterocarpus macrocarpus




3) TEBIUY & — N I < A&

ANAAFE (S HRS ) G A A A B R
fesrEAL. HEE. ¥PsE. AR
(UK AR AE B R S A B A SRR R M 2 5520

1. lZroic

Bl B TH#EDH SN TS, SRHEAEBOANTEKRIZE ) ERM IS HHRE
HAEFMTA2ZLZHME LT £ ¥ FAYTHREREY ¥ 7 HIBISER S Lz 2 v
7=y, F—r. BXUOTAMVEY T ALERBIZBWTHEREZ TV, ZhEho
THPICERIN TS RERE. BIUOHMRITHER L 2% EESE (V)% - ICEE
SNTWwaRFREZIEL, Btz sz,

2. BB XOHE - oW HE

AL, FETE S v 7O EERESFIZI D EREN ALK THSE, 2D
DEMRHIT, T a s Iy A NI EDAIKREZH G LT 5 REMIZIO87 IR S 7z
A N7 =Y (Pinus merkusii) NLFR, 7] U< 19874FAH# D F— 2 (Tectona grandis)
ATIH BIUAZ ERINNEDLIOMERE DT V¥ T T (Paraserianthes falcataria)
NI TH %,

MBEZHEHTRL7ZE T, ENHDOANTIHRICERESI NN A ARHET Ty N
WWEEOEFEHITBEWT, ~EDRSETOLEB I UHRITHER L 720 & - BIHE
MENTRERZHONITTE7207b vz, BRI, RILZ I TR % 3
A5 & T AR AR 72,

B, HEHMB X HEZRIIR RO LB D TH 5,

2 — 1. HER R ER N R

THURFHREHT. SN T ARET Ty PN T FOEERLIT, R R AR
IRHEAE DI FARTE. W, BE V) & —OHERCIRIE R &AW & 22 3 7T T4l
ZIEYD . WMz LB 2 X0 Lo bidfizirv, MAPEP oM 5 & 381z,
THREDPFEE L CERL TV A LEEZON MBS HES0ecm CREDAI] 70y = 7
FTHLIDHEIVHENTVS) TTORMD»S, RESHFBMMHO L, LU
+- 380> He FA T o0 P AR BRI L 720

72 Rk ) & WA SR SN 5 SO MO ECRFENID L 2D T
S LR HEE L2 MED R D REE DB W IRFZDOEENL L b L E 2 N BIES30
~50cmDEROLA S b R FEE A S EH O TR SR L 72,

FRILL 72 BHEARHI A R TR AT L. 2 mm O PILAT TR M. B XUz
ML, FNo%FFEL, THORFIZOWTIE., Mo %2 7 IS TERL T



MPHC/ NI - — 12X VEAREEL

THEARE IO W, B CERIUE I 2P A BRI L. 2mm O PIFL A
THL ML, BXOBICHH L, FhEhzHEgEn o2 HAICHELRY . Bk
D ZNENOIEZ ROBRELHEN L7z,

. TRE30~50cm D ENA S 1 ZERILT A B R 3 5 BRI 2372 KL &
7on FOFHTITCITNGZOE LOREKBE TEPE IS 2 EICKEREVIRD HNLE
Mozl Eh b, OGS ORREIIE LORXEREOM TR L7z

720 THLBIZOWTIE, BEAOFEBRYORFEEREZRLH LI -TED
7 - Ra LR B

2 — 2. ¥ - RFEEREWEE

V& —@iZonTd, HERFEREWERIECC HERAE LT 723 0L
Hi CHRE A AR MR A: O B BARTE, HE. B X OV ¥ — OHERIRE R &SR &
IAIAPIT. I1mX 1mDOARBRXE LD, ZH 6 ONMENIHER LTw 5 G58WE 4 THh
EHROTHRM L7z, BIHNITEELZFFRSL. HARELEY . WEsihiL. C/Na -
¥ - CIRFEARLMWET S L MITBAKZWEL, 1mx 1mD HERNITHER L7z
Uy -BIZEENS RFEE, CWTIERY2) DY ¥ —REFEFEHRELZHTEL 72

3. %

3 — 1. THERARR

hE Yy IMOT a2 P I NVFEATHELLZ AL VY, F-2, TLEYT
TEMHL D HIEOWT HITERE DAFEIZFR 4 —28D LB Y TH %

AN 7 =y EMRIE. AKETES L 75 EBEMO PSP IEIZ1987FITEK 3
N72bDTH5, HIEOREEHE LTid. 2R TH 5 0K EOREE L
TH D T TH - 720 TIEMEOIZEIIML TR T, FTEITEIRTH - 72, MikiY
THRAEDRIKRE OV L2 KL T BEBIZZWTO D TR TIE2 2 DR [K2NEL
57z

F— 7 EMMIE. AIKEZEE L T A EBBORIE T EIZINSTFEIZER SN/Z2D DT
b, TIEOEMERE L Tid. SRS MILIREE BN R S BEL T &
o, LBIZENOD LR EEET 2 e ESI N, T2, KEBIZEZVTW
AN TEAEE TH S e ETESHNETH D . IENICHRITHTH L L L bR
> T PRI -TEY . GO ERDSHERIEA TW 2,

TNE T T ML 2T EKINCH R T 5 LR -7 1~ i SR e 1L
FEOKINKHHERE U7z FILUEEIS, 19954E1C~ 2 ¥ — V2472 D 11IIADEETHER S
725DTH b, HHEOEENFE L L Cld. EHIEEARNIE T CTH % 70 SRR T,
KEOHBEIHENWECEELTBY, TEIEZZFERECE LW lEEZ R L. TiEae
R OERDPHEATE Y, BERIROHWENIEI N TV 2220, —EEF L
LCHlFh EN7zE TAIZHER SN2 D EEZX bt b,



F4 —28 P ITIEOMMIERED R
() AN < T5hkHh |- HEE - 3 760m + KA

Wik No. JBHL X (cm) ) B i BE BEE KBRE BRE Wi - HAL - HE
(A) 0-9 75YR4S5 RELr C waB 30 7 MNET  EHESEYE
No.1 Bl  9-29 75YR4/3.5 °R0Fir C Ma 27 008, Ml/VETe  N20E, 20 &
_____________ B2 _29-52+ ____75YRASM ZL C_ Ma_ 26 _ XORW_FYH
(AY 770-12 75YR4AZTTTORETC waB 26 77 MAED  EEHETE
No.2 Bl  12-36 7.5YR4/4 LRElr C Ma 27 O A/NETe N20E, 23 E
_____________ B2 3653+ J5YR4/s5 . ZL  C_ . Ma 24 RO KL
(A) 70-10 T0YR4/5 BRVEL L waB 18 77 WNED T R TTE
No.3 Bl 10-29 10YRS/6  ZL C waB 22 DR H/NET NS3W, 14
B2  29-54+ 10YRS.5/6 Z L (LC Ma 23 o0 FY
2) F— 7 s 1138 =& . {EF 0 55m (No.1), 60m (No.2), 65m (No.3) « K4
Wil No. B X (cm) +1 e M e BREE KBRE BR HiF¥ « HAL - 1EE
A 0-16 5YR3/2 B C aB 30 7 HM/NETe A TR
No.1 Bl  16-40 5YR3/3 RPREL C waB 27 O Ml/NETe  N31W, 25
_____________ B2 40-58+ SYR44 ZL . C . Ma ____ 26 _ _ ®@ _FAHL_
A 0-17 5YR3/2 =t C aB 26 3 HUNEY T EE T
No.2 B 17-32 5YR3/3 PREL C aB 26 0 M/NETe  NT4E, 26 FE
_____________ BC 3252+ _ 5YR435 2L . C .2 @ __AbY .
A TTT017 5YR3/2 B C aB 22 77 HNED T AR TE
No.3 B 17-25 5YR3/2.5 PRET C aB 20 M, H/NETe  NT8E, 27 E
BC 25+ 5YR4/2 LRETr C Ma 20 bEs| H
@Y TN DT Gk 2 . f14F 1 793m (No.1), 790m (No.2), 787m (No.3) - HEELH: ok (LK
Wil No. JBAL X (cm) +£, FEHE M HE BEE O KEBRE BRR I - HAL - 18R
Al 0-10 10YR452 Hie SL aB 18 12 M/NETe  BRlEm T, SI10E
No.1 A2 1024 10YR4.52 BT SL waB 20 O, HNET S E
e A3 2450+ ] 10YR4/2 . RREL. S)L._Ma______: 20 OB AN
A17770-10 10YR4/1.5 & SL aB 10 , HNEL T SFWmTHE, SI10E
No.2 A2 1027 10YR3.5/2 =oRE¢er SL waB 10 L M/NETD S,
A3 2750+ 10YR3/2 RLEL  SL . Ma . 15 X0l _Mlate
Al777000 T0YR5/2 BRETr SL aB 12 #, AAVED A EmTE, S10E
No.3 A2 9-34 10YR4/2 LRETe SL waB 12 LW MhEte SE
A3 34-53+ 10YR4.53 =L SL Ma 15 O Hi/hETe

i CRERMIR) =¥+ CMWEIET : SiC,  MEVEE T« SICLAES L @ CL, i+ : LEVEMEE L - SCLEbE L « SL
g =K : aBADR  GrBER : Ma, 55 © w BB = Ih RAEEER R Y H



3—2. LHUREBI O ¥ - KESPHE

TNODOHEORFEEERDOIHWRITE L —290LBH TH 5,

EKBHS0mEE TORIEOPIZERHRL TS EBWICEINIRERIZ. A VT
< VML Tl344 4~73 5t/ha. FITHI62t/ha. T — 27 EMHLTIZ76.5~89.6t/ha. FIY
THI83t/ha. 7 IIWE T 7 EMMTIZ79.7~1176t/ha. “FITHISt/haTH Y. HhixF =
TIEREWIHZ 7V E V7 EMih, 5 — 27 &M, 2 L7 =y @i Th - 72,

EKBHPO0mBETOHRIZEMLDRFRE D, 7K T T7&HMA157t/ha, F—72
SEMHLATI08t/hay AN T Y IEMHLABIt/haDIET dH »72,

50emiEE TORELEMELIOMIEET TOREEREOE T, 7IVE V7K T
62t/ha. 7 — Z3EMM T2 t/ha, AN 7 ¥V EMMTIONhaTH . FN5HD30cm iE
FTORFEMEICHT T, TV E D 7TEKRRA65%. F— 7 M A%30%. 2L
7 Y M HIAN31% TH - 7.

TIOE YT EMRIIZEBE VT, 30~50cmiEDFBMAIZ BT B ikEERHED. 30cmiEFETD
RAEBRREIIWT B HA65% & R E Wiz /R L7203, FHEARIO HELHIR E TZh
BEBTHRWI EDD, HEN2TVE Y TORMNEL ETRIFEEL2ZE L,
EHHAI PS> TOEFLTH D, B ERBIRSE THBPOERIEAT W 2 LR Y
BRELLFELTWELDEEZLINS,

RIZ BREMRTOMIRIZHER L7 EEERL» D25 5 — 200 LRERIE, &
4 =300EBYHTH b,

ANT =Y EMRHLOY) 7 — g O RHEERR1E3.08~4.97t/ha, T TH3It/haTH D |
30ecmiE FTO THUREBERM =TT BT 6% TH - 72

720 VY -RBIZEDLIERE LEAREOEGIZ. WINLIERE DL EHEIIZE W
%R L7z U, MBFEOEEI S LS HEE 2 A L Tw b 2L 2R LTw 5,

F— 7 ML TV E YT L TR R RITHAE T AR T AR E LS
R E N T RD - 72

(2% 30K
(D BIEEOFF BRURA RN, PIaE)sE 1997
(2) IS AT LR MELEZ R S, #BHE, 1970
(3) #difoo Lie, SNARAZE. ERESRALHEE LY & -0 199
(4) BMOLH AT AMOL A i 4 R S, Wikt 1999
(5) M BN AIRARE, 7 -1 U FREKMBSH. BAM UG- arr 35
7, 1981



#4299 HEOEIPRECGHEFRETEN=E

(1)7‘/1/9‘/7/1%1*15& ]
RS REE THREWMEERE RREMEER REEHEE RELHE RALTHEE
_%é% (cm) FHH#E(%) (2/400cc) (g/400cc) (Uha/JEHr) (tha/30cm)  (vha/50cm)
0-9 261 13.1 0.8 313
No.l 929  1.94 8.0 0.1 40.9
_________ 29-52 133 .55 .....00 ....290 735 _10L1_
0-12 77250 9.1 0.1 30.0
No2 12-36 1.06 3.4 0.0 21.4 445
_________ 36-53..08 .32 . ....00 96 . ........609
0-10 " 73.40 10.6 0.2 271
No.3 10-29 240 7.9 0.2 40.3
_________ 29-54 123 .27 ... 02 47 674 822
61.8 814
(»?~&ﬁ%ﬂi§
R RFEE TBREHBEE RRKEMEE KELEHEE KELHEE RILHEE
_25% (cm) HHE (%) (8/400cc) (g/400cc) (Uha/[EA7)  (Uha/30cm)  (/ha/50cm)
0-16  3.27 13.8 0.1 58.8
No.l 16-40 1.70 6.9 0.1 40.0 81.4
_________ 40-58 170 .68 .. 00 __ 170 ___________________.__1158_ ..
0-17 773.69 113 0.5 531
No.2 1732 219 7.7 0.1 235 76.5
_________ 32-52_ 162 47 .00 235 o ...1000 .
0-17 " "4.00 133 0.3 579
No.3 1725 261 9.9 0.1 27.6
_________ 2540 215 . .82 .01 ____ .. 249 .86 ________ 104
82.5 107.9
(»7wev7ﬁ%ﬂiﬁ
RS KBRS REBAER BEKEHAEE RALEEER RIALTHEE KIELHEE
j% (cm) FHE(%) (2/40000) (8/400cc) (tba/fE{7)  (ha/30cm)  (t/ha/50cm)
0-10  4.82 19.5 03 495
No.l 10-24 3.71 12.4 0.1 50.1
_________ 24-50 579 177 031080 76 2076 ___
0-10 349 132 0.3 336
No2 10-27 266 10.1 0.1 40.6
_________ 2750336 . ...120 00 724 863 ________ 1467 ___.
0-9 7252 9.9 02 202
No3 9-34  3.19 10.5 0.4 73.1 79.7
_________ 3453 163 .60 .00 228 .16l
94.6 156.8




F4-30 EMIDY Y —EoRFEERE

(1) AT o~ kRt
FE HHIXS wRRT % B/A BRUFE REE BRZE HoTH
Ag) IZ gg) (g/m2) (t/ha) (t/ha) (t/ha)

No.l FEARE 48 0.94 542 2.53
AE 128 109 0.85 235 1.00 3.54
No.2 FEAHE 89 79 0.89 976 435
AE - - 0.85 144 0.61 497
No3 FERE 86 73 0.85 627 2.67
Y — — 0.85 94 0.40 3.08 3.86



4-=5 AYFRY7-0ryR7ED [4 2V FATT7 - BRKMOR] 12
BYOAHA F % (Azadirachta indica). % X%~
(Cassia siamea). <X W/ 3> % » (Dalbergia latifolia) U <— A
7 4 A4 — Lantana camara# A — /3N 4 F <~ A F4s

1) SEmEE
SRR B3

EQ Y
AR A ¥ FA T TEY VR 7 B AR O R R 2 B R S L7 2 AR N RIS
BWC, FOBRDFMRADNEEZ N FZAOBME VFiis s 2 HWE L2,
AR S 4E X V. FERESHALIEEL Y ¥ -2k VEDOLNTEL [f Y FR Y
7 - AAKOHR] & L THBHERO FIZXI W EFM I TWE, 72,0 S 3 EN
W U7 RI24E N A AT A EZRIT - TB Y. SHIEZ OB AL TH - 72,

1. #EEHH

AT, PR144E12 H18 H 22512 H25 HIZAT - 72
2. EE

M E TR T

g $HIE RARHRS AT

PR R BRI RE BN MR A ERE

KA T EERMCHEAE > 8 — B R

i = EESRR( e Oy — P

il Hify EBESR e 28 — BB R
3. AT

T AR Bld. BE Y v TIIEEET 580N Y BOE, H60kmIZVET S, BOK
& SITH, mEAbE HIZ70kmAREE, TAIRNEAY470 x103had KILETH 5 . MAEEZIT- 72
(A FATT - BAKMOKR] ONES BEOBEIEFOH L. F700~1,000mm
WBRMETA ¥ FELSOED RV, D72, EES N7 Ko X 5 7%
MRADOEEHDHEL <\ TEBEIEEF 2L A3 Tnb,

(A4 Y FA Y7 - HARMOHKR] TIE £ OBBEASEHR SN TE2h5, ARATIE
SFRI24F IR A 4T 72 Cassia siamea. Azadirachta indica. Dalbergia latifolia. 3 X"
Bt (B Pa—Foof) B354 - TITUT 4 T EINTO LM e L7z



2) X BB E A Je PN — AT A A DFEAR - AHBLLED AT < AR A
SRR B

I. SWAd5ik

1. #AfFETay b ok

BRI XA A#MPHICE X ABHHII BV TIZ, oM oRABEULEOER %
—BEFT BN &, N L LCRET LI LU TH A,
AKRAFIZBOTHGRE L2Mod, LB sBMB X ORI IS > - 7
FUTAYTEINTWZ, AKX Tay ME. FRFROBFEON Z 17D EidEL LD
W2 FHN M S HREEL 72, BRELZ7O Yy bOKE SI1X27Tm X 18m7Z -7z

2. AR

ATy bTIE BIEALIMIGEL TW eV RO E S (DBH) 2% L7
ZOLE HI1IIMPTFTTINB X=X S0t T 2RIV TIEE £D59)
MHEDENENL3MITE L TWEAE. £ T 1 AOMERE A L ClllE Lz, fiEAR
POHDOHIFHIZOWTH, FREFNDWE13mITEL TWaEAIE. ZheEht 1 A0
ke A e LGl L7z,

3. HREELEARD E

REGREARIE, BAREORED S C. siamea. A. indicalZ 2V Tid. FHN%R L D%
TNENIANFEA TS, D. latifoliadl >\ Tld, RELZ27T v PN TIEARITTY 5 =250
NTWAEGYEE L, FHHELDEBERI ENTEL D o7 SO EHE, FHX
D HNEDODL D% 1 AEATL

TNZFNOERBEGURARIRER, B & B BE &EIST, AEEE2IEL
7o MUIETPRIEETHM Lz, T L & BRI - 72> W I Y b or £
ZREL 720 BIZOWTEHEE (0m) . 0.3m. 1.3m. 3.3mZ Nl biZ 2 mMBETE Y
WL, ENFNOWMEOBERE BEo&, Bk L) 2L K2, SEE2L Y
YIWERL, A 2 F AT EMEBIS T S8, FlERZ R 72,

4. FRERHEAE DM E
MM DN 4 < 20F, fHAEOT ILDTE S 1 mIZEL TWied o272, k70
FANZ ImX 1m®DOH 77 ay bEEFREL. &M ) ETIT-72,
O. FAH R
1. FAHG OB
BB OREL F 4 - 31127, A. indicaBs X U°D. latifolia T3 KRB HIFL T

Fa bR osTWwi, ZHE, BEl3ml P T o XB X=X &0 Tniz kg



. FNENIAROBIKRE A2 L. FAEARDS OB 285 1.3mITEL TW2EE
E IARDORARE AL L CHARBEZHER L7205 TdH 5%,

#4-31 Ry 7EHEKRSOAREE BLODBH

pr g C. siamea A. indica D. latifolia
AR (G 5 5 5
FE 1 0 (m) 3X3 3X3 3x3
FHAST AR BE (A /ha) 1111.1 1111.1 1111.1
SEARHE BE (A /ha) 987.7 1604.9 3580.2
EH#IDBH(cm) 14.4 12.0 5.6
B ADBH(cm) 20.0 20.7 13.1

2. BOMBBIUNS I~ XDHIE
HEOMAIE. SmalansN LD b &7z (1) ~ @) K)o

¢
Vo =(gotgn) = oo (1)
2
¢
VT = g T 2
3

Ve, 1ZFEY VIR OME (ol) . VTIZTEROMEE (ol). golZ5#0 &5555 > i b ik
(nd). gnid BUmBEARE (nl). g3 2EEBIHRE (nd). ZLCLIEEYIHTOEE (m)
Thb, HOMEIL @ K& 3) RofiThs,

A A=A, BARDDBH & ARD K& E DA F < R & DM EBR ((3) )
ORI L7z, xR,

TRIND, WIEEWRBEDONA F <A (kg). XIIDBH (ecm) D2, a&bldim/h2fik
X D RDIARETDH B

MONL F <203, WK LBETIEPIR S B EOMTH Y. ZHEZH T EHD
INAFTRE LTz BIEHRIIR 72RO F < 203, LT cimrasis 2 &%l
EHNTMOBICOERE N T AL MR EXRZED. Fhic sk - 72
WoOYIWrmoEEZ AT S LY HL 72

FENFNOMPII BT S, MOMILOBEREL ZONNA A< ZAOBRE 4 — 6125773,



100

= 0
&£
§ 0 )
10 |
0 O
by
N Wg =12.112 D0762
R? =0.709
1 i
0.1 1.0 10.0
D*cmX cm)
100
o)
£, ,9/60
X o)
Y10 | ©
1<
f Wr = 24 896 D 6%
R?=0.119
1
0.1 1.0 10.0
D*cmX cm)
100
00

IRAF = A (kg)
o

P

o)
Wgr = 10.944 D°932
R? =0.437

0.1

1.0 10.0
D*(cm X cm)

4—6 HMWMLUMEOER L, MICOBERENS T XD (L2 56C siameas
A. indica. D. latifolia)s 72 3. PORREIZ PR 72BN F < XL, 1B
EARDINA F < AD 5 B TIIENTE - 72

FNENDOMGIZBNTEAZ, REEAHARDEIFEDONA T ABITEOHMEE
Fa4-32~4 -34IIRF. LB, FNEFNOMRPIZBIT LB ARKDONo. 1 ~ 5%, F

BI24EBEDORAETHE L 725 DO TH %,



# 4 —32 C. siameabks T D RE LA O

ot fE C. siamea
FEEANo. 1 2 3 4 5 6
B () 3 3 3 3 3 5
18 & (m) 74 8.7 6.6 7.4 6.0 9.2
Mo & B £ cm) 15.7 14.2 12.5 11.3 7.3 14.2
A< Z(kg)
R 34.7 27.6 20.2 20.3 9.3 25.7
1ot F 42 3.1 2.5 3.0 14 3.1
753 474 18.5 21.8 15.6 4.4 27.3
IE 7.2 4.1 4.6 3.0 1.2 3.6
Hh - 93.5 53.3 49.1 419 16.3 59.7
R 27.2 21.4 15.9 16.3 75 20.1
2k 120.7 74.7 65.0 58.2 23.8 79.9
M0
1B fr o0& 64.0 49.0 37.0 39.0 16.0 24.4
Bt 27l 55.0 45.0 32.0 33.0 13.0 21.7
#F 4 —-33  A.indicabks T O REIELE AR OFEHM
ﬁﬂ‘ﬁ A. indica
Akt ARNo. 1 2 3 4 5 6
R (5) 3 3 3 3 3 5
185 (m) 8.6 7.8 74 7.7 6.8 9.9
MEE2ZR(Ccm) 15.1 13.2 9.0 11.7 7.7 12.6
NAF < R(kg)
R 38.7 20.9 10.7 21.0 8.0 34.4
V10574 5.2 4.4 2.4 3.9 2.1 6.3
53 34.7 19.8 3.3 7.3 1.7 10.5
IE 7.9 6.6 0.9 3.2 1.6 3.8
B 86.5 51.7 17.3 35.4 13.4 55.1
B 20.8 12.0 6.2 11.8 4.8 19.3
£k 107.3 63.7 23.5 472 18.2 74.4
MEQn’
Bt o 76.0 55.0 26.0 45.0 31.0 46.2
BERL 60.0 39.0 20.0 34.0 13.8 41.0




#* 4 =34 D. latifoliabk5CT O REFEFR O FEH

AR D. latifolia

A AR No. 1 2 3 4 5 6
fofln (A1) 3 3 3 3 3 5
i & (m) 8.0 8.4 7.4 6.1 6.4 6.8
= B (cm) 12.1 10.6 7.8 7.4 10.8 7.2
NAF <R kg)

A EB 21.3 17.2 8.7 8.0 14.6 5.7
18 FZ 3.7 2.7 2.5 2.7 3.1 1.8
53 47 .4 17.9 35 7.0 20.2 4.4
3 1.4 1.0 0.6 0.5 2.4 1.1
H#h_ R 73.8 38.8 15.3 18.2 40.3 13.0
IR 12.6 10.0 5.6 5.4 8.9 3.8
2R 86.4 48.8 20.9 23.5 492 16.8
M0’

B oX 42.0 33.0 18.0 16.0 28.0 3.2
W72 34.0 25.0 12.0 11.0 20.0 2.3

RIZ, K4 =32~ 4 —34TRL7REERRAR X D1ER L 72, SaE O3 EX o
BB X O e, 4 —-35~4 —3713R T FNEFNOMBSIIBNWT, & ThH
B TIE T R = B AR T 1572,

# 4 -35 C. siameatk7r TORBIFEIAR L 0 1 - 72 MR B O ARE S X OVCEREL



F#4-36  A.indicabk7TDOERBEREAR X0 1F o 7o R DR B S & O vE R

AR A. indica
a b R?

R 6.502X 107 1.175 0.903
5id 8.481x 107 0.783 0.838
53 2.237x10™* 2.169 0.966
3 2.396x 107 1.481 0.812
R’ 5.029X 107? 1.111 0.900
b5 3.882x107* 1.408 0.979
(LN 7.055x 107 1.341 0.973
MR (B T&) 1.420x 107 0.708 0.855
M (FAeL) 1.938x10™* 1.049 0.989

# 4 =37 D. latifoliabh 73T DRBFEIAR X 0 1E - 72 M e R O ARE S X OUGEREL

ﬁ‘fﬁ D latifolia
a b R?

ER 8.880X 107 1.097 0.949
Rt e 4.184x 107" 0.421 0.669
53 9.631x10™* 2.115 0.896
3 2.027x 107 0.885 0.492
g 9.892x 107 0.967 0.939
35 4.120%X 107 1.470 0.954
ESX4N 8.109%X 1072 1.370 0.959
MR (B A&) 1.281X107° 1.641 0.645
MAE (AL) 5.190x 107 1.772 0.691

#4 -35~4 —3NIR L7z EXRLIDER L7280 D4 4~ AD5EE. kK
EE. BLOEMBEREEL. £4-381IRT



FK4-38 BMGONL A A0k, REBER B XOEIFRK

pIg C. siamea A. indica D. latifolia
AR (5R) 5 5 5
69 i W AR S 3 (m/ha) 13.8 16.9 10.9
AF <A (t/ha)

8 28.2 43.0 23.1
R 34 7.1 6.2
/53 31.0 35.1 31.2
I 5.0 8.3 2.0
e e 67.6 93.4 62.5
B ERIKRE 33.8 46.7 31.3
i 22.0 23.6 14.3
YN 89.6 117.0 76.8
EERRRE 44 8 585 38.4
M@’ /ha)

1) A r=3 441 79.9 42.6
B 7L 39.1 65.3 32.2
EmBETRK 6.8 13.7 3.4
FRERHEZE (t/ha)* 1.0 1.0 1.0
FELHREE

i FE(t/ha/yr) 13.5 18.7 12.5
4x{A&(t/ha/yr) 17.9 23.4 15.4
B2 A& #FE (m’ /ha/yr) 8.8 16.0 16.0
B2’ /ha/yr) 7.8 13.1 13.1

3) XNBERH R ONR— 254 O IERE - ) ¥y —EERE AT

TR o7 2R SE R AR <2 sy MR B BE 2400 1T
INHFE—. hTFZ

(1) el

B g T T 5 A LEMIZ X5 R FWIEFTHFEOM ST 5 A D —
BRELT AV FAYTHAIEGD YR 7 BIZBWT [HA - £ ¥ FRIYT7REOHR] &
W7aye 7 MIXo->T, 4 ¥ Fer ¥ (Azadirachta indica). % 77X 4> (Cassia
siamea). W\ ¥ (Dalbergia latifolia) 7@ EHNRAE 728 I W THEEPIZ



B SN REEDWELIT 72 HbET. BHIITON LR 72BED. WHhWw b
NR=254 YOTERFEMEOHZEMS 2 &2 HIWIZ, SIS 2 i
BWTHFMIC TR EOBFRE LR BEHEMA 7. 8. AREHBTIZY ¥ —D
HERER AT D TH - 72720, S RO A Sh S Bt L 7z,

(2) FAHEB X ORBHRIL

1) 3 MM o 3 EREL

FAENEA Y PR TOa YR BT, 2T [HA - A ¥ PRI T7TRIFOHR] &7
OV MIL-T A YRRy FU, XL, TUNTF U EORMIZED I
B E N IERHL D S By 1997 4EAEER D 5AEEMS PICH BN A T < e I RRE &
N7z7ay NIZBWTIT-72, 780y bND. HERADORECHKRMEA, . U ¥
— OHEFRIREZR EAVE L Wb N 2B CRILZ IR Y. 2odH» S xbFHE b
NAHSAFEBEL T, TOXMETHRL D30cmDIESF THEH 2R L7z, &
B EHZ100c e TR MM R E5em) ZHV. 0 —-5cm& 5 —10cmDIES 1 HITEN
FN100ccOME 2 MOREEE . F72. 10— 15ecm. 15— 20cm. 20 —25cm. 25 —30cmAd: 5
45 1EOFEZ L 720 155 N2 EFEEHZ0O-5em &S — 10emiZ DWW Tid 4 2 i %
TIAF v ZRIIELDTAN, F2EFN L YFEVERTIZ OV TIEI0- 15cm & 15 —20cm
ORFLFIME A F LoD TI0 — 20ecmE OFEHT. 20— 25cm £25 —30cmDFkE b AR F &
& C20— 30cmfg DI E & L 72

2) BEESRBEH THEERIL

AR M RS AR I R S A R T . AR OREAEIZIZ L A SR ATH D
FERR O EDFRAE L TV BT D — I A S AL, MEEDH IR O BE 2T b & Dtk
HFEESNT2HTH B LEZ NI, PGB OFRIUL, R EAM & R0 2
M0 5 25 30emDES F TO TR A FRILL 72,

(3) Mk

FERGENZFFDIR - 72 IR FHIAE &7 2 BR & R0 L. 2mmOFic L) LF %
JEEZA R L REZAR oo R A A LAz 155 A7 R T A SRIARE TR L
HREE % K 72,

JEEZA L O— R %2 0.02mmFLEEE THIRE L BAMRBELL (Walkley Blackik) 12X jk#
DEEEAT- 720 T 7REEAL O— &5 % v TR 4 DK AR5 & K 720

Y= aT MR L72X 9T, BEIRS. ARE. Ko/ REGELOLFIESITE
W ARFZFEWEZEHL, CNZEETLTO0-30cmDFESO LB 2 R ELHE

BHHL 72



4) N— A5 4 »ORIER
BARHAS I 9%

N—=ZAFA4 ORETay ME, HEHERRIBAE L T2 ARAEAKRI O Lantana
cameraDEHKIZ 2 e E L7, ATy NI, 7ay FHOBELEEEL C,

3mX 3MTEELT. N—RAF 1 Oiffl 2% 4 —39125-9,

F4-39 N—25 4O

EqRats)

AFBIZ PR 1 2B OREO MK TIThb 7z FHIMEEIZIf T ool EM L2 FEK 4 —
401285

F4—40 FRI24EEO A Lo B

reifE C. siamea A. indica D. latifolia
AREREE) 3 3 3
0 s T T A A 3 (m®/ha) 13.0 12.2 8.0
NAF<A(t/ha)

FAER 24.7 22.5 14.6
Rz 3.3 4.1 4.1
53 19.5 14.3 15.6
3 4.1 4.6 1.0
R 51.6 455 35.3
W EER kR E 25.8 22.8 17.7
(@’ /ha)

BEoX 37.3 44 4 26.4
EmETEK 6.7 54 1.6
FEEHREE

#h F35(t/ha/yr) 17.2 15.2 11.8
BATE#M B @’ /ha/yr) 12.4 14.8 3.8




PRI EEORMAAR L B L 72356, SRIORARIROT A, £ TOBMIZB VT
WA FRRAZFERL TW2Z LAURENTz, C siameall >V Tld, H EFNA F <A A3
51.6t/han* 567.6t/hall. A. indicalZ455t/ha#> 5934t/ha. £ LTD. latifolial335.3t/ha 7>
562.5t/halZmL Tz, 3BMEDOP TIE. A. indicabks DN A F < AFBERHPIK Eh»
720

SRIORAATIE. BRI X DTN T A2 WE L. O, Hh EEB N1 F
T AIK T HHTE N A R E C siameaTHI33%. A. indicaT#H#925%. D. latifoliaT
¥23% & oo 720 PHISAEREZA Y FATTETF # v MERIITE 27 » 72 AR T
& Acacia mangiumTHII5% E W) FERZ1F TV B LHIGEMFD R D 23 5
T L EHE L WA AL BT ASMBI IOV T, MTERCIA S RE Y. bV
By IEBERE 20 & OR AR IBERE DRI R TH 5 T LAVRIB S L7z,

N—=RAF4 iE, PFHIZFEEORETIEIGHO 7oy b EEL. ‘P T174t/hak
WO R RE 72 Sl 2T A RE L. P Tl4lt/hal WO RRZE o722 &b, A
MAEHIZ BV TUE, WISt/hadtR—RA 5L L e R BT EHPHLMNE o 72,



4 — 6 FRISESEIE DBMLERER A F < AR FEOE
EIBsRR A > & — RN

HITEH F CTUASE BT 2 AT - 7238 - BIRE O AE R EER D N £ F <~ A @
EEDH L 72 AREREFIIB W TIE, HESEROFMATER K FE 0w & WA R %
W3 B LEDDH Y, MEFEEREOMEIZ OV THE T 5,

SERCISAEEE I ERMETME (R4 — 3) (- T, A< 5 BDSwietenia macrophylla,
Acacia mangium, Peronema canescens® 38#E & Wl ¥ 7D Pinus merkusii, Tectona
grandis, Paraserianthes falcataria® 3D /NA F < ZA5HN Z1T »720 727587 D 3 #
PEIIAAE RIS RN A < ZPE Z ATV, KR 2 ARG FIZHR L 20 THANS <
ABELPFRE L 720 LA TAETIZRAT T B TIT o724 F < ZAER ROV
TR 2 3t 35,

AR TIE, AN FREHFNEIREZ ) — 5 —& 3 5 RRHRKFE 7V —7 258
L. BIEAKREIRD 7V — TP B E LTHN L7z, JEMmaIE. ~Ru = — I3 LA
JICADHERR U 7220 4E =0 bR G5 A Uh A IZMHPHE AR Y I THE S L7210 4E A0, < >
F 7 L IIMHPAEARORFIFEEABIC W2 6 SFAEMDTH 5 (R4 -4 7275 v ¥ F Y
2 FABRAR TUIREAR B R D [X 5 25KE Ml 3 & CRERR R B LIS L 72 R D@ W I3 T & 72
o726

Z DO ARH =M ARG TIE S I EOERRS ISR T X 9. Mo TEE
L= L TIRbNETHS H,

441 A< b T ERBAMG OB E

RERAE A FERKEIR @ e Wik B
B
4 & mX m m? ° m

AR = 1981 20 1.5X4  2.500 8 130 Acrisol
AT A 1991 10 4X4 2. 500 0 150  Acrisol
RV VN 1995 6 2.5X4  2.000 0 100 Acrisol
=] 1995 6 3.5X2 2. 000 0 100  Acrisol

A 1995 6 3x4 2. 000 0 100 Acrisol

Al 1995 6 3x3.5  2.000 0 100 Acrisol

Al 1995 6 2.5X4  2.000 0 100 Acrisol

WG DINAF < ZADFHAERITFRKRL — 4208 ) TH 5, 206E4E R A= — DM EEEN
A AR RFHEIF129.3tC/had D HWTFHENA 4~ R13366tC/ haTHh 7z, M EFE T HTF
13353 1 1& %0, SHOTORXN) —ODEELREBETFT -5 b, A AITDONVT
bHL BN A A < AxFH T ENA A R 1d. 14.3tC/ha © 3.04t/haT, 471: 1 & 725, <
PEILATIE, TOHEKIZ, FRFEN6TL 1. 6550 1, 6781 1. 684 1, 671 1
Y, BIERILCLVYVIZAS, I F— 8 ZFFEOT—ZII2MA, 7O X




F)—KREEESITTHWLEDT, Ty FY AIIOWTIEW SRS OEEE S 7250F TH
FDOINA FT A EE HERETHE TE S,

F4—42 BMHONA F A BER P REFEER

hfiz— AU HA < UFX T A

Bt 20 10 6 6 6 6 6

NARBE (A¥/ha) 1116. 67 446.43 822.22 1369.05 787.04 876.80 902.78
faEWrEAE (cm®/ha) 43. 91 7.15 25.47 31.94 25.18 32.05 27.61
FEfT & e 8 (n’/ha)  437.39  47.80 234.96 287.39 233.94 300.42 254.49
KFEE (tC/ha)

58 129.30 14.29 72.37 86.12 72.80 94.42 78.39

EhtE 165.90 17.33 83.15 99.27 83.54 108.22 90.06

A 166.75 19.08 83.67 99.78 84.05 108.73 90.57
FRRER

Hh 38 (tDw/ha. v) 12.93  2.86 24.12 28.71 24.26 31.47 26.13
24k (tDw/ha. y) 16.59  3.47 27.72 33.09 27.84 36.07 30.02
4HE 4 (tDw/ha) 16.67 3.82 27.89 33.26 28.02 36.24 30.19
2RHA (tC/ha. v) 8. 30 1.74 13.86 16.55 13.92 18.04 15.01
M (n’/ha. y) 21.87 4.78 39.16 47.90 38.99 50.07 42.42
IEEAEERK 10.90 1.066 5.19 5.33 5.52 7.50 5.63

1 D PEAE R O R R X )

THENA A R RHKITER L —431TR L7z COM7u Ve 7 b &S 46, TifEp
DRFLEMBEIITIED YA SIS L THADL YV OkFEHEAREEZ D H. BMELO T HF]
HIZIG U THEPNIZET T 5 LHES NS, SO 3HoIE V31 dAcrisol 12703 S 1.
I O TEATHART D AcrisolDFEARR 2 TR FEDVIWIBTEL T L 2 WFFL 72, L
L. 3MATIE54t/has 100t/ hak U62t/hadk K& KB L. A ¥ A L HEDLLAT A Hb
THoZRMDOEHIZL LAELDO THAHOE DS HERFEIZRE I MENS &
Ezobh b,

F7o, BERFAWEIEZ 1M H -0 FHRHEET T v ~ 3 AR O, AR E Y
L. oo tiRFERE Lz, CORRLEE L2370y FOBERH Y K& I
B WA Y Loblr T B Z D BAIZIE10% DR 3RS A & HIBT L
2o G XY ARG LUANOHY) TIIHEP R 27— B dohiz. LHrL, v~
Y LM TIETFRZEDL0% T M 2 720°, MHPHETIZ <~ F Iy A 3K L2 2 TH IR -7z
WITIZERTAHI LIl >TBY, TOLS e HFIHERE 2 HHREOLHIH
RL7zEEZ BN 5,

T3S A THOIERNRFE A E L OMRS O HERFWE 70 v MIBITHRES
FROBAIIDVWTIESH LTI ERMEMHADVPLETH Y, HFH 72T 27 MIBWTDH
N2 T4 VBREDIFILE L DLPLDTERETLLENHS .



R4 -43 HEOESGURRSAFRROERE (KRG

W~ 50 = —fERH
BE B®S REE
(cm) FHHE(%) (g/400cc)

No.1

No.2

No.3

0- 6
6-24

24-30

0- 6
6-30
0-4
4-22

22-30

3.03
1.28
0.89
3.46
0.92
3.62
1.19
1.01

W2 A REARH 3

EBE BRE RRE
(cm) HE(%) (g/400cc)

No.1

No.2

No.3

No.1

No.2

No.3

0-16

16-30

0-20

20-30

0-10

10-30

W< X7 LEA R
5 RS REE RFAABE BRFEHREE
(cm) HZE(%) (g/400cc)

0-10

10-30

0- 8
8-16

16-30

0- 8
8-10

10-25
25-30

3.94
2.09
3.51
2.46
291
2.85

2.58
1.75
2.37
213
1.33
2,51
2.34
114
0.86

13.2
6.6
4.4

13.1
4.2

15.2
6.2
5.8

146

9.0
12.8
119
124
121

123
7.3
9.3
9.9
6.0

11.0

10.0
5.7
43

(g/400cc)

11
0.1
0.4
0.1
0.4
0.3

(2/400cc)

1.8
0.2
24
0.4
0.7
0.3

(g/400cc)

0.4
0.4
0.4
0.4
0.2
0.2
0.9
0.1

214
29.9

6.6
20.2
26.0
15.6
29.3
11.7

65.6
31.9
76.0
30.6
32.7
62.3

31.8
38.6
194
20.7
21.9
22.5

5.5
218

5.3

IREBREE RMREMEE KREHEE RIFLHEE
(t/ha/EHL) (t/ha/30cm)

57.9

46.2

56.5

REHBRE BMREBPEE RIALHEE RIELHEE
(t/ha/f&fr) (t/ha/30cm)

97.5

106.6

94.9

RFREHR RREME
(t/ha/EAL) (t/ha/30cm)

70.3

62.0

55.1



BMGD) y —EREOW R ETKL — IR Lz U F = IZ K O BRIz L,
BEMGEIZI T Ty b Admx1m) ZEL. FHIEEMNGOY ¥ —FERgm s LTEF R
HZ Ll L7 SHORMELL. SR =Z—ROTRA A ARG TIET Ty FIIEAENK
EVZTEIHALZ. TOERIETYFTLAMGTOLEEENE X ICKEW. $4b
LERORIEAGENS ZEWRAROANEEZ SN, UV —mIZKR) €7 TOHIZ
INTHEERNA A Y RAERDOENHETH E0 EDOZ7 LYy MIHUT 2L DTHE
DIEDPREVDITELTE RV, SHRIH T = 7 P THEOBHEPLETD 5 H
b LitZevy,

FK4-44 FEMODOVY -EORFEERE

B~ R Y = —HE AR H
S HH  EEET %% B/A BREVFE KRE BRIEE Ko¥EH
X4 Al B (gm2 ) (t/ha)  (t/ha) (t/ha)
No.l AHE 509 84.5 0.17 2068 1.7
RE 643 1913 0.30 2090 3.11 4.82
No.2 3AKHE 667 1259 0.19 2378 2.24

AE 249 547 0.22 809 0.89 3.13
No.3 FEAHE 670 1242 0.19 2078 1.93
AE 436 107.6 0.25 1417 1.75 3.67 3.88
W2 A FEARHE
5 HW  EEET %R% B/A BRERUVF—E RRE BRIEE HOo¥EH
X5 A(g B(g (gm2 )  (t/ha) (t/ha) (t/ha)
No.l #EAHE 103 979 095 588 2.80
RE — — — - - 2.80
No.2 FEARHE 128 90.8 0.71 1418 5.02
AE 98 39.5 041 418 0.85 5.87
No.3 EAE 134 1246 093 668 3.10
RE 64 572 0.89 143 0.64 3.74 414
W~ XU AEAR
EFE5 HH HEAT ®BR% BA BREVF-BE REE BKRE AO¥EH
X5 A(g B (gm2 ) (tha) (t/ha) (t/ha)
No.l 3EAHE 334 1884 0.56 3338 9.42
AE - — — — — 9.42
No.2 FEAH 206 1156 056 3368 9.44
AE — - — — - 9.44

No.3 FEAHE 291 1825 0.63 2938 9.23
RE — - - — — 9.23 9.36
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HEFIEE LT ) — 47— ¥ O

CDMIHFEDGHH & FATIZ U 2o CORBELERD—DIZ, Ta V=7 PFEMIED W
P, LY blF ) — 47— (leakage) % FENIEFHMG LZ D5t iz MlA AL FHSHIT
SN b. M TOCDMBFEFTERIZMNT 724 A F I 4 SAERD 720 D BRI LY 1
HOHPTH, ZOY) = —VOFHIIZET 22T ONT VB EIATHALL, I
NFETOE ZAIPCCHIHMEHDAMNIEM SN 725 D3k {. £ DM TilmOR A
BREINFF LB TWhH, T TIEBAEIIEL B OFREIZ 7 > T ZIPCCH I #hE
5% (LLF. 8 0V =7 —VIZHT 5B OEFIIOVWTHERSL E L LT A
Y RAT T OEERMEI V- —TUFEL 7OV FORNEEEE L Z0HE
TIZOWTE Lot E EAMEMRKSI. 2002) 2BFI12Led6, V—Fr—
DRI 2 HidsgiAt 23 ~ D B8 % FH L A A T 72D D, FL 4 805 B9 5228851l 0 3 A2 TH
HiZOoWThAENLFHIZT %,

1) V—r—T D%k

V=4 —2% [7ay=7 POHHOMRE LT, 7uaye s FOERINTTHIL 2
WIRE RN R A AR E DWW A LA E LA L] RTINS, Bk, Tuav
=7 NOBERNTHREMZ EE2IT-> TOWRZERE 7OV 27 FONABEZ SRS
M FX TR R LB XM EZ T 7256, MRE L OREMHRES A2 &
WZ7%, 29 LRI COHPRNRE OB — 7 — T LI 5,

72, UV bTOFINE T L 72U EORERET A OWILEZE EHRT 59D
LI, FOEEETIAD) —r—I0ELb, B2 7avey b4
PR T 707 4 LA M) =R EEY OB B T oo m EE v 22
727 T HUE IR M OEAEZK Y, FnoH23T0Y ey FOBERATHIAETRH S
NBELIT o T 2B REMET ADOMBIEIZ. YOO TFHIYDIKELD
D& b,

2) ) —4— T O

2)— 1 PKRBRICX 5508

U= VA e B A E A BE Lds 2 A SRS B A%, IPCCHE IS T 1A%
ME AT T Y 27 ML T, HRBRIZEDSHTLUTD 22D 7 4 FITHHI L
TWwh,

O7a Y =7 FOBFIANDIGE)D 7 & (activity-shifting) IZE->THELBZY —r—¥

REFEOI|I 2G| I IFGEL, 7ud =7 FOBRINTOWFEIZE&IRL SN2
FIZAEL B, HIZIE, 7077 PANTREMTAERZ72TTWZRRAD, BRIMNIE
fEzpEe SN, T2 THLICHENRZEMA LR S MZ 160 5 X9 2 a0 2 I#EY
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W&o T HREREMEOW AR E B LHEITET S Pl KRBT
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DRI DRI X2 & DD N A F v X mORv LA HERRIZE S Bb 5 X ) 27—
AWBHIT HIN %o

2)— 2 U—4 =TV TR TEE

FRHETIE. CRETOF—ARAFF 46, 7ude s b FEROM T
FHZ D BBWENDDEDHEPH. 7OV 27 FOWFIZIL > T =4 —IHEL AT
FEMEA S VMR EHEL B A RKE L BEREL LI EPHLNI R >TETWS L LT,
DLFO2 2 DO¥ 65 % 1T A,
QA% D BEEV DR WHE

TaY e 7 bOEHEHIICHEROMOTHAHZ D CEHBEPD VAL, S
7 PO OBENERIMIRSZLEH T Y L )Y oRAIERNIE
EEh,
@THAHE D HBEVHEH L ITRKE WIEA

THAHA 2D > THEAVPALNLEEG, 70V 27 NOIFENI & b 72 ) JE W Hg A
5O NITWAR BAREREW EEDILR, FRM RS BRI OBk 4 5 8HR
PHEICEBLD V., 70V 7 NOWEHORBIIEREZBL, V-7 — V%A T 5
ki B,

2)— 3 ) —4 —Y DR & A EA

TV x 7 O HEET L) -V OEMAHE LT, 4 Y FATTORD
U= vy CTEBPORBEBEMMKRE ECTCORERRE T Lo/ LR b (HRME.
2002) TiEEN2H 0% RS — 11IRT. T TIEREMBRAETBE I ) —r—2 L
LT BEMPFHED 720 DRE. FHAM ORER. BRAEEHM OEER, W70 0H
MO GER) D4 HPHITOoN TS, Wihd, 7a¥ e r MIIEET S A4
A AREBNR HEORM 2 ZIT A2 e LIZ. THRHEMRIZTT 5 7 7+ X &l S .,
TV x 7 FOIHIERE KD TIHBIZ T 7 P XD EL LD TH B, 29 L
7R AETISEIIHE GEN) & L CTubiEr S0l AL X A2 AN, TuY e s
FCTORMAIZE ZINATR, ERMOPAMZOIR, kT & 5F 5 E il ORI, HEik
B, 2EPHIToTnwb,
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Bl Cld, U — 7 — VI 5720 KRD 2207 Ta—F 03 FH W LIRE
ENTWBELTWSE, —2iF, 70 Y= FOFHIOHPIZY) — 7 — IADRIS R % #l
HiAte, BB VITIRERNRT A OB EEZ T A5 L), Tay 2 FLARLT
DOFRWETH %, D) —2liF, WEDLVIFER LNV TONR=ZF 14 2% T 50,
HH2NETUV 7 DT AL TREFR I bE T R BRMEBRET DL Vo7
OLANLVTHDT TA—FTHb, BiENDTOTV 7 b LAV TORUPAI DN T DOE K
FUTFTDOEBYTH 5,
O7ay 7 FLRNALOT SO —F

LTV er FA) ==Y EELRTVHDOTHIE., FHHIFIZBWTZ D §E
MR L. SIS EMAALZ ETY —r— YV 2 b 32 H WKL, 72, 7
O Y7 PRBBRIZY) — 7 = IR LTV SRR SN 2HE. U — 7 — ViR S
DX BN RIGE 2 ARG D H VI ENE B LIRS A ORI E
DFHERTZ2ATH 2 &1l B,

7)) 7aY e s OFFERER O BRI 31T A BMITIEE) O R A I

Y 7 bEZTDOREDHIBORSITERRMED B VIFHIREMOENIZIS U TR
WHEMAALFIZED, V= =Y%M LEWILT 22 &Mk, B 212,
TV 27 FOIGFEIANDH IO LB AL T 4 TEAELE D RRARFEINEE
M RIS L CRET 22 &b s, /o FBUOERERE LM KL
£ R EFREOBCHM AR L. ZR2VHBHES B )IAH S X LTS, Lvo
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TV x 7 MIXoT, )= —JI3 T LOFHEMBUNS NN RS DD TR
v 7MW TG X > THREBI R WIHERH DS 5, TDXH & —A T,
RN AR A A DI ED FETE A b,

3) )= — T &b Wi R E I B O S &R

TaY e bOWEEZ, e Y 27 NOBERNG B I A L TTFH L v
EEN, BB LZRIZITREYD D, 2oPiZiZ)—r—Y2bvwEiEmd £
CEENB, 77UV 27 FOFEREMRIE. FEZFHRNZDDIZT LD 2TH L7
DB T2 ) —r — VDB L TH, FHEIEDONE LWL
i, ZOREE EZMEIZS L2058 RI 2 0Ne k2 & 5 2 CORt I A AN S
RO OND, T/, FHEMGRE, FIEIII Lo/ BRENTE LA
BWTH, ZONELZIEEL. LEIZe UTHME IS 3 24503 5

70 Y w7 MEEIOJH BRI DR IE . LSRN & BREENEITE 02203 5
CIZTIEFHHFMOHEE L LTEDL ) ZHMNEZDEREPEZHH TH5E8E L LT,
EEMERASHADA  FATTORS) v 0 &V TEIMGPOEEMKTT Y = 7 M %
FHOlE LA R EZIY £ LDMEHIL, BB F 2y 7R MEES — 2
NN S

F 720 HWBHES T A R, OO RIFIEETE & BHICM L C
BY, WAL FETTHETT ) LB ORE T 2L END L, BE
ELT MREFERRTOLR—- 2L L1 () WMERERENEL V5 =2 WY Lo
o= a T h S, FHE - THAH O Y 27 MBI MBI T AR - 5
WEEKDS — 31T 61T, EBEMENZEF (CIFOR) ALY L &7z, BEFEMME
HKOFR T FEENB VI EL L L &L 720D #ELFEIZ OB ToOHREHE» O, 114
FEF R OWCORBE LI DA 5% K5 —4I1RF, T2 TRENTHE X
Wi e LT7ay 7 A S5 LOGTHICHARLREFHE LRSI ?b
DTHY, TV s "VOFHEMEEEDL LTI Y 27 MO & FEITOKBRIZH
BWAERR SRV TEMT &, LR U CHERESK S b X 9 2 LA & A
AOCHEPATRTH B L0 HEAGRRIIL O ODTH 5,
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REC LA TEERLR LW, AT OB X S T HRE (5L, X
L) ZOEBRERD B D>
cB—ORBPENKT A Z LI X DRBERE LRV
Ot 3:)-2 - 11Nl b oy
cO~QTERABRESNZERERCEH L, DROREERCHRIIFE I TV S
HFF - BEARERRASH., THERBBAGRI ) —VEBAI=XLBERE 1 Fxv
TRBTDHEAOFMAECETIAERSEE] . FHR14FE2H, 100—T X
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EITRNBIZIZE CELERINLTN S
AERBIRARETET I TV
< THUTKTT A R RHERISCEEMRIES N TR VETIEF b EEI L TWVD
carky v VHRATHIRERBHSBRENES 2R T BN 5160 T
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- HTEERIZENRSERLIBOBENEZ 5TV
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Acacia

AT HL I CHT AR TN IR S T % AL mangiumDFER R FBEEEZR 6 — 1158
o WITNOMMIL D . EFER B SHMROBIEE LS 0D, EIZFEAMK
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mangium® R FHE ERE T8 ~14tC/ ha/yr TH B B, H EEIIH 3 2RO E &1,
AV FATTOMAT T OWWEMED» OB X Z16%RREE 720 KN - EiH (1988)
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EARLTIENTELD, M7 7Y IWDE. grandisEENMMKOET R EFH EEILS
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bo M EFRICHS 2T HOEAIE. WINLD 14~16%BE TH - 72
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TR ENTE D, ¥ A TIEEMOEMHA L Vv (Kamo 1990), 720 I Offid i
FINCI DL FTHEMELRELE R BNTHR SN TV EHBMETH 5 CAHK 1996).
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ABEDILFNZDWT, Mg 2B TIE Y A 22 £ C20md/hall BT, IBHEaT TldRe R
F {TI0m/haBED AR EAFRFT & 5 (3K 1996) & ENTwb, LaL—HTId
Bk % R BRSO WIS D TEWAL FORREIIHAMIZ X » TRE LGS N,
MR ERA2~11m/hal W) MELDH B (HIK 1996) L))o AREHLOMEER R &E



b125m/hak e > TH Y [FHIBOMB T2 & & X5 LETH 5. £ 72, JoRHE
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W2 & - CTRPM. S e U TRre SIS BIcl R7REEHO HW 2 +0c 8729
HEFITHS 9,
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DELDPL6%FRETH LDIZH L. HTFHOEEORKE NI &id, HFHROKEL=D S
ETHLEETHY ., 8% RIBENRMOM T B OGO TRV ZEEIN S,

AcacialiX EucalyptusfiZs & OBEFEEMRIZZ v 6 N 5 BABFLZE N co sy
REBEEVWIFTE B25 EORFEREREKRE W BIYDSIHES 1 7 V231048
it & v, ZD72ORED FFADEE EARERIZ X B4, HHARIZ X 2HEE. & v
YA 7 NEFRTHR)EL THE I EITRk5b,

—J. BRI BTORERIIVDLWLESEEHTH . 7SV T F v FRABEE LA
Mo #ELrHWEIZLTB 63, mEMZ/REIALICTHEROEFEN ORMMEELZ HIY
LTS, T L7zARMLIZPE M & I ~CA IR T ik E B R 1Z % > T % 25
KaDBARD—FEIFL V) T LIFHEL T, Z0720 RIMEE LT 5 & v
) FHE DS O FOREIIFE A,

3. N=X 54~

N—=2 T4 2 LIFARCDMEFBINHIZ HEH HIEEEY 52 7% % - 7235 DCOPEhm D 2
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HIZBWTNR=RA T4 Y ORZBERZWEL 72 MHELIZES 3 5 L2 EEDFAK
UMK (3278 58 ; Chromolaena odoratak Lantana camara) % XJSIZET 3 f&pT Tl
ATV, X=X T 4 YOFER RFEEERIF2.6~3.2tC/ ha/yr& o720 TOXR—=RF4
RAED 2 IR & Wl 5 & 2 DA a3 s v Slaats S (1996) DA TR, 34FAC
odorata’’10.4tC/ha?d /N A< A %R T L LTV EH, ZDORIIHIENH T Y. 5 F4ET
138.3tC/hak A L7z & LTwb, F7Nykvist (1996) 12X% &, C odoratalZ19834F
DRV AT B TOHFMRKKED 2 FEHRITRD L CRONZEATH 72205, SEHIZIEE
BIHATLE s T2 ENTWS, THL72ZERH D, C odoratadFmid B L £
3~5ETHHLDLEEZ LIS,

FNAFEBORA ) < 8 TlE, KBBLZ B SER  E AR R BB EDL £
D\ Z DR R Z OHIBUT AR JEER A O K #kRPalang-alang (Imperata cylindarica) &
MWeZenize THHIZTTH LHIBITRIM ML Z L. LR TR E L CllE %
ITIBEDR—=RAT 4 AL B7EAH S,

BTN TNV HB LT TN RKFOT Fy ANV MEFHKIZB L
B FRARK GE BRI O S BB — M B30T B AR R R FE [ E #132.9~5.7tC/ha/yr & 20 . 1O
VERIEBTONR—ATA VB X AEMKEFHEEL D SV, ZHE, O R2 5
DR—=RA TG A AP ERRLBEARATH 720123 L. T TONR—=RF [ HADKER
DOBRTHERENTHAZ LIZXS, 72, Macaranga gigantea? 53 571 v b
DEHIIWARIZ L ZREFBEEVP D VIGETH, TREMAEDOHEZERIZX Y RER
ERmDVE 72720 TH b, Lo L. JEBEBIRE KR D /N £ F < AT s Az e
TAR L, BEHRIZX B IREBERE DEIPPKRT ST E MR L7 s BRNAR
BOMPIREIZB W TH EERHMRIH O N AR AEBFEICR IR DL EZ L Nb,

alang-alang FHL (3, JEBEAAE "R L D & HIZRFEFE JRVIEF TP L 0.6~
1.3tC/ha/yrT&® -7z, alang-alang (32447 M NI T e d JA L A3 5 & & B HUAFS
DEERETFEARTH 5, F 72, alang-alangFHLOILKIT. MO IR IEEH I e BEMTE
B ER S EBIBICBR L TE Y. 29 LW ALRE T ORMIZ B 5 HE B E
T Y DEMPESHORETH 5,
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#6 -1

Carbon Accumulation in man-made forest and base line (BL)

age density Biomass (tC/ha) and MAI (tC/ha/yr) stem V BL s0il C Source
{n/ha) stem bark branch leaf above root (m*/ha) (tC/ha/yr) (tC/ha)
Eucalyptus globulus 5 1225 553 (11.06) 9.3 (1.86) 85 (1.70) 85(1.69) 815(1630) 122 (2.44) 246.2 . 46 JOPP, 1999
Manjimup, W.Aust.* 8 1225 935(1169 135(169) 114 (143) 102(128) 1285 (16.06) 185 (2.31) 408.9 46
E. globulus 5 1467 291(582) 38077 6.1 (1.22) 50 (1000 430(860) 7.3(1.45) 1445 91 JOPP, 2000
Ganente, Chilik 7 1840 520( 743) 66 (094) 8.1 (1.16) 72 (1.03) 740 (1057) 125 (1.79) 254.7 135
E. grandis 5 1135 308( 6.16) 4.1 (0.82) 2.9 (0.58) 16(032) 394(788) 89(1.79) 198.3 86 JOPP, 2000
Melmoth, S.Africa* 8 1333 537(6.71) 64 (0.80) 47 (0.58) 22(027) 669(836) 89(.11) 338.2 69
E. nitens 7 1383 416(594) 52075 6.7 (0.95) 76(1.08) 61.1(873) 10.0(1.43) 2239 87 JOPP, 2000
Canente, Chili* 8 1517 459(574) 58(0.73) 7.3 (0.99) 84 (1.05) 675( 844 11.1(1.39) 2478 67
11 1048 685( 623) 77(0.70) 106(096) 108098 976 ( 8.87) 155 (1.41) 345.1 28-49 JOOP, 2000
E. camaldulensis(1) 6 1089 201( 335 4.7(0.78) 2.0 (0.33) 0.9 (0.14) 305 ( 5.08) 751 28-49 JOPP, 2000
Acacia mangium(1) 6 1289 463(772) 7.8(1.29) 49 (0.82) 1.7 (0.28) 606 (10.10) 229.0 28-49 JOOP, 2000
A. mangium(2) 6 1369 573( 955 92 (153) 164 (273) 32(054) 86.1 (14.35) 13.2 (2.20) 287.4 1.6-2.8 JIFPRO, 2002
A. mangium(3) 7 506 423(6.04) 40(057) 6.1 (0.87) 23(033) 546 ( 7.80) 221.9 JOPP, 2000
A. auricliformis(1) 6 1500 33.9 ( 5.65) 5.1 (0.84) 6.3 (1.05) 27 (0.44) 479( 7.98) 171.4 28-49 JOPP, 2000
Cassia siemea(4) 3 935 124 ( 413) 1.7 (0.55) 9.8 (3.25) 2.1 (0.70) 258 ( 8.60) 37.3 2.6-32 JIFPRO, 2002
Azadirachta indica(4) 3 1111 113377 2.1 (0.68) 7.2 (2.38) 23 (0.77) 228 ( 758) 44.4 2.6-32 JIFPRO, 2002
Dalbergia Itifolia(4) 3 1025 73(243) 21 (068) 7.8 (2.60) 05(0.17) 17.7 ( 5.88) 26.4 2.6-3.2 JIFPRO, 2002
Swietenia macrophylla(2) 20 1117 815( 408 12.0(0.60) 31.7 (159 41 (0.20) 1293 ( 6.47) 36.6 (1.83) 437.4 1.6-2.8 54 JIFPRO, 2002
Peronema canescens(?) 10 446 75( 0.75) 1.5 (0.15) 44 (044 0.9 (0.09 47 ( 047) 3.0 (0.30) 478 1.6-2.8 100  JIFPRO, 2002
(secondary forests)(5) 2.9-5.7 WASEDA, 2002
(alang-alang)(5) 0.6-1.3 WASEDA, 2002

(1) Sonbe, Viet Nam*, (2) Benakat, Sumatra, Indonesia**, (3) Madang, PNG*, (4) Lombok Island, Indonesia** and (5) Samarinda, E. Kalimantan, indonesia

*. Indusrtial plantations and **; rehabilitating forests

soil carbon; 0-30cm
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F 6 — 2 Specification of Compost applied in Test Trial at Sekaroh N.F.

Element Content range
Carbon 31.21 - 31.50%
Nitrogen 1.63 - 1.80%
Phosphorus 0.63 - 1.00%
Potassium 1.34 - 1.50%
Calcium 081 - 0.90%
Magnesium 0.34 - 040%
Moisture 30%

2) HiMEERER OX; Gt & T HL S 1

R THALU KRy Z7EAHT—HXIZ, 1970FEIZITRERIZEL > THEbOILTY
7o EDHBOREE T HARER - BEM. B R 12K D 19804 R IE M ATHAE LIZ v
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TJIFPROI$19964F 22520004122 C [H - 4 Ko ] 7ad =7 b2 L. &%
& LCTHI350ha? FMIEIE 1T- 720 L7722t T wtRE ST O RRED <.
WA A DL BT TH H L EZ Hb,

WM T EHL D KFRGIF 19984 £ TITHEMZ AT L7235 19974 L UF 19984 D T b = —
=@ ) MR RIS KD BRI LR T L EOE W B R TR & i,
b O MR AR I X B REEE 2T, M6 — 1 IZIXHE L 7285811225 Tld20004F 12
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6 — 2 General location of test plotsin the Lombok plantation, planted in 1998 and 2000

EMRHL AR O G MEE T TIZH ORI L > THRE SN T LD TY | MEZ KR
BIE LD, RAKREIZHLO0mMmAEET, 4 H~101 54, WA IRE RS,
B3 - TR iZpowdery lime23BIgES M, REEAIK TRAIS N CTpHLA DG 7 VA 1)
. LY EOMFHT > B EBERS RSN LD TEZ 5 {FAOGHHTIE, calcic
Cambisol& £z H b,

Z ORERHLIIIRA VBRO FIZEE L. BEEARIZE L7288 DR T KiZiTAHs
B EBREZTRTWVWEEZOLNS, FHOMATIEI HERAIZITD D o720 TEHE
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3) T B X DA D BLIE & iR

T ERER X AL R O X 5 1 Z19984FEMlA. 20004FCfih T, M6 — 3. 6 — 4D K HIZ
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#6— 3 WMRBRXHNOREFOM &L >
F—7 HE 7 N YR AN A7 VA6
R X 3.9cm-3.8m 3.3cm-2.6m 38.6cm-3.8m 8.4cm-5.7m  9.8cm-6.8m
HAEX 4.0cm-3.8m 3.3cm-2.1m 4.2cm-4.0m 8.8cm-7.0m 14.1cm-6.7m
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6 — 4 Seedling arrangement in the compost plot
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6 — 4 Number and species of trees in the control plot

Species Number Year planted
Azadirachta indica 3 1998
Cassia siamea 4 1998
Dalbergia latifolia 2 1998
Ceiba pentandra 2 2000
Paraserianthes sp 1 2000
Tectona grandis 14 2000
Total 26

6 — 5 Number and species of trees in the compost plot

Species Number Year planted
Azadirachtaindica 3 1998
Cassia siamea 3 1998
Dalbergia latifolia 2 1998
Ceiba pentandra 3 2000
Tectona grandis* 17 2000
Total 28

Note: *including 1 copice
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. INTRODUCTION

The seriousness of global warming has become a big issue in the last decade. A
successive series of meeting have been conducted since 1992. The first Conference of
the Parties (COP) in Berlin agreed that al the parties should take action in order to reduce
their emission levels. Indonesia was among the countries which signed the United
Nations Framework Convention on Climate Change (UNFCCC) on June 5, 1992. On
August 1, 1994, the President of the Republic of Indonesia approved an the Act of
Ratification of UNFCCC Number : 6/1994 (Undang-undang tentang Pengesahan
Konvensi Kerangka Kerja PBB tentang Perubahan Iklim Nomor 6/1994). On August 23,
1994, the document was submitted to the Secretary General of the United Nations, and
Indonesialegally included as a Party of the Conference.

At the third COP held in Kyoto in 1997, a draft was formulated to the UNFCCC,
bringing out what is so-called Kyoto Protocol. The content of the protocol among others
agreed that reforestation, afforestation, and deforestation could have a significant impact
on the emission levels of greenhouse gases (GHG). Related as such, there are three
proposed mechanisms to reduce or control such emissions, namely: Joint Implementation
(JN), Clean Development Mechanisms (CDM), and International Emission Trading (IET).
The implementation of J and IET is done by developed countries; meanwhile, the CDM
can be performed by either developed or developing countries. Under the Article 3.1. of
the Kyoto Protocol, the so-called Annex 1 (developed or industrialized) countries have
agreed to limit and reduce their GHG emissions in the forthcoming period between 2008
and 2012. According to a reasonable estimate (Anonymous 2000, pg 4), the amount of
carbon dioxide (CO,) as emitted into the atmosphere from 1850 to 1998 as a result of
land-use change, predominantly from forest ecosystem, reached 136 (+ 55) Giga-tons of
C.

Land Use, Land-Use Change, and Forestry (LULUCF) have a significant role on
absorbing and emitting GHG. Since the uncertainties among those three items are
interrelated, the good practice on LULUCF becomes very important. Further, during the
sixth COP held in De Hague, most of the involved parties agreed that afforestation (i.e.
meaning the growing of trees/perennia crops on land that was not previously forest) and
reforestation (i.e. the re-growing of forest that has been harvested or exploited) would be
accepted as the elements of CDM.

The afforestation and reforestation activities have been regarded as a high priority
program in Indonesia. Thisis because forestry as one of the vegetation sites can have a
significant role for its capacity as CO, sink or sequestration by the process which is
called photosynthesis. Through the photosynthesis process, the trees will absorb or catch
the CO, from the atmosphere. The ability of plants or trees to control the level of CO, in
the air can be regarded as a mitigation of climate change. Further, how far the CO,
uptake proceeds as conducted by the trees through their photosynthesis is among others
by performing the measurement of their growth rate or increment. Quantitative estimate
in carbon sequestration through the plantation of trees (e.g. afforestation and



reforestation) offers an essential piece of information to the policy makers concerned
with the CDM. Asiit is obviously known, carbon sink in term of biomass accumulation
varies with given regiona conditions, such as soil fertility, loca climates, human
impacts, plantation management, etc. Unfortunately, the reliable information on the
potentials of afforestation and reforestation to absorb CO, or GHG is till lacking. In
consequence, a significant research is worth conducted. As one way to overcome this
problem, a research endeavor about “ Assessment on the Potentiality of Afforestation and
Reforestation Activities in Mitigating the Climate Change” has been realized through the
cooperative work between the Japan International Forestry Program and Cooperation
Center (JJFPRO) and the Forestry Research and Development Agency, under the
Indonesian Ministry of Forestry. The cooperative work has been further formalized
through the release of Memorandum of Understanding (MOU) signed by both parties on
August 24, 2001. Pertaining to the narrated matters, this report discusses the progress
accomplishment of such cooperative results, with the related details forthcoming.

[I. MATERIAL AND METHOD

A. Study site

This research was conducted at Trial Plantation Project, Benakat, in South
Sumatra (a dSite for studying Swietenia macrophylla species, Figure 1) and at
Industrial Plantation Forest area, PT Musi Hutan Persada, Subanjeriji, also in South
Sumatera (a site for studying Acacia mangium, Figure 2 and Peronema canescens).

1. Thetria plantation project, Benakat
This trial plantation project is located in Benakat, which is geographically
situated about. 3°15'S and 103°50'E, approximately 180 km westward of
Palembang. The more precise location of the project is about 15 km north-
westward of Pendopo. The characteristics of its natural environments are as

follows:

Altitude : 130 madl (above sealevel)

Topography : Undulating

V egetation . Alang-alang (Imperata cylindrica) mixed with bush
Sail :  Red yellow podsolic and texture clayish
Acidity . strong acidic, and the pH about 3.5t0 4.0
Nutrient . Low of organic materials and nitrogent content
Drainage :  Low porosity, so aeration is extremely poor
Meteorological data

Rainfall :ca 2300 mm/year

Mean temperature . ca26°C

Rainy season :  November to May

Dry season > June to October



This project is actualy a technical cooperation program between the
Government of the Republic Indonesia through the Ministry of Forestry,
Directorate General of Reforestation and Land Rehabilitation and the
Government of Japan through the Japan International Cooperation Agency
(JCA). The project was performed in April 12, 1979 — April 11, 1984 (first
period) and continued for the next two years April 12, 1984 — April 11, 1986
(second period).

2. Industria plantation forest, PT Musi Hutan Persada

The area of this Industrial Plantation Forest, which is in Subanjeriji, is
located in the Sub-district of the Rambang Dangku, District of Muara Enim,
under the Province of South Sumatera. It is situated between 103 ° 50’ - 104 °
15'Eand 3° 30'- 4° 00'S. The topography of study areais generally flat
(doping at 0 — 3 %), and the elevations vary between 100 m and 150 m above
sealevel. The predominant soil type in this areais red-yellow podsols. Prior to
the establishment of plantation forest, this area was a bush land and secondary
forests. The average annual rainfall in Subanjeriji was once recorded at 2287.5
mm.

B. Materials
Chain saw, saw, afield note, map, a 50-m tape-measure for enclosing/assessing
the plot, compass, diameter-measuring tape for DBH (diameter at breast height)
determination, chalks, various spring balances, rope, 10 m by 10 m vinyl shest,
brown paper bag.

C. Method

A standard method of estimating biomass for assessing the quantity of carbon
sinks was used, asfollows:

1. Estimating Biomass at Plantations
1.1. Plot/Setting aplot for measuring

A four-sided plot was set in a given targeted forest stand. The length of the
shortest side of this plot had to be longer than that of the mean height of the trees
within the plot, i.e., for the mean tree height of 15m, the length of the shortest
side of the plot had to be more than 15m. In other words, the size of the plot
was larger than 15m by 15m. To avoid over-estimating the biomass of the plot
by what is known as edge effect, two or three rows of planed tress at the edge of
a forest stand or open-canopy site had to be excluded from such measurement.
This is because the tree growth at such alocation is usually better than the mean
growth of the plot due to the better sun light conditions.



1. 2. Theinformation of the plot

a. The size, location, gradient, direction, and the soil type were recorded.

b. The DBH of each standing tree was recorded in the field note, and so was the
locations of dead or missing trees, if any. The data, collected would provide
more accurate information for estimating the tree density and surviva rate of
the plot.

c. If atree was branching off under the breast height, the diameter of each
branch had to be measured at the breast height and noted in the field note.

1.3. Thefelling of sampletrees
Five to six trees should be selected for sampling that would represent the
whole plot. The DBH of the selected trees, therefore, had to range from small
to large DBH in accordance with the DBH distribution data collected in the
field note as mentioned previously (above).

Thefelling
1). Thetree had to befelled at 0.3 m vertically above the ground. The

2).

3).

undercut from the felled tree had to be set aside for weighing, as the
weight of this undercut had to be included in the total weight of the felled
trunk.

The remaining stump had to be cut off at the ground level that would make
the log of 0.3 m in length for weighing. This weighing result had to be
included in the total weight of the felled trunk.

All the branches had to be cleared-off of the felled trunk, and the stump
collected for weighing.

4). The height of the felled tree had to be measured before the trunk was being

5).

cut into logs.

The tree trunk had to be cut into logs for the convenience of weighing. It
was advisable to mark the felled trunk with cutting positions beforehand at
the positions indicating, for example, 1.3 m, 3.3 m, 5.3 m, and so on from
the ground. “1.3m” should be marked at 1m from the cut bottom as the
tree is felled at 0.3m from ground. It was also advisable to mark the first
log “First”, and the second log corresponding to 1.3 m to 3.3 m with “the
second”, and so on to avoid errors in recording data.

<Note>

Each sample tree to be numbered and the logs cut out of them had to bear the
same number. The length of a log could be varied from one tree to another
depending on the size of the tree.

1).

2).

When cutting the trunk, it had to be cross-cut at the marked positions so
that the diameter of the bottom and of each log could be measured
accurately. Two sets of two diameters of the longest and the shortest had
to be measured; one set with the bark and the other without it, and be
noted in the field note.

Each log had to be weighed. Such weighing could use various spring
scales depending on the weight.



1. 4 Estimating biomass matter in each organ of sampletree (ST) by fresh weight.

1). Of dl the limbs cleared-off of the trunk and the stump as in the above
item (1.3.3), the dead limbs had to be separated from the live ones.

2). All thelivelimbs (L), then, should be cleared off of al the branches. The
cleared limbs (L-B) and branches (B) should each be collected onto a
separate vinyl sheet.

3). All the branches (B) had to be then cleared off of the twigs. The twigs(T)
and the branches (B-T) should each be collected onto a separate sheet.

4). Thetwig (T) then should be stripped-off of all the leaves. The leaves (1)
and the twigs (T-1) should each be collected onto a separate sheet for
weighing.

5). Thelimbs (L-B) had to be weighed, and noted in the field note. It was
advisable to wrap the limbsin vinyl sheet or bundle them with arope for
weighing by a spring scale. The tare such as the vinyl sheet or the rope
had to be weighed and noted in the field note (Appendix 3) aswell.

6). The branches (B-T) had to be also weighed and noted in the field note.
The same procedures as in the above (5) should apply here.

7). The twigs without leaves(T-1) should be weighed. It was advisable to
weigh the twigsin appropriate paper bags or wrapped up in avinyl sheet.
The tare such as the bags or the sheet had to be weighed and noted in the
field note asin the above (5).

8). All the leaves (E) had to be weighed, and noted in the field note. The
leaves should be weighted in appropriate bags or wrapped up in a sheet.
The tare had to be weighed and noted in the field note as in the above.

9). Lastly, al the roots must be cleared, weighed, and noted in the field note.

Collecting Acacia mangium fruit sample, stratification of sample tree biomass,
extraction of Acacia mangium root sample and Acacia mangium sample are
showed in Figure 3, 4, 5 and 6.

<Note>

(ST) =sampletree (L) = limbs (B) = branches (T) = twigs, (E) = leaves

(L-B) = limbs without branches

(B-T) = branches without twigs

(T-1) = twigs without |eaves

If the quantity of twigs (T) was large, estimation by sample could be made
possible. Take 1/3 to 1/4 of (T) as a sample that would represent the entire plot.
The weighing shall follow the same procedure as in the above.

1.5 Collecting sample for dry weight estimate

Dry weight estimate, which was required to figure out or assess the
volume of carbon-containing biomass, could be made by sampling.



1.6

Sample for dry weight estimate should be collected from the sample tree
(ST) used for fresh weight estimate in the above (1-4). The sample of the
limbs (SL), branches (SB), twigs (ST), and leaves (SE) should be collected. It
was advisable to collect each of them into separate paper bags for weighing.
The sample tree (ST) number and the organ name had to be indicated on each
bag. The sample collected in the bag had to be weighed immediately for
obtaining its fresh weight and then be noted in the field note (Appendix 4). The
weight of the tare had to be weight and noted in the field note as well. 1t was
strongly advisable to use a balance with high accuracy such as an electronic
balance.

1). Limbs(SL) and branches (SB)
Sample had to be selected from both limbs and branches of various
diameters and to be cut onto 10-cm pieces in length. The cut pieces had to
be put into paper bags with the sample-tree numbers clearly indicated. The
desirable weight of a sample was around 0.5 kg to 1.0 kg.

2). Twigs(ST)
Sample had to be cut into 10-cm pieces in length and to be put into paper
bags. The desirable weight of the sample was around 0.3 kg to 0.5 kg.

3). Leaves(SE)
The leaves had to be put into paper bags. The desirable weight was 0.3 kg
to 0.5 kg.

4). Trunks
A disk of 2.0 cm to 4.0 cm thickness had to be cut out of each log marked
with “First”, “Second” and so on indicating its position of the felled trunk.
The barks had to be removed from each disk. The disks without the barks
and the barks had to be put into different paper bags.

Tools : Small saws, pruning shears, ground sheets in vinyl, large and small
paper bags, small plastic bags, spring scales, an electronic balance.

<Note>
(SL) = sample limbs (SB) = sample branch (ST) = sample twig (SE) = sample
leave sample for LAI (Leaf Arealndex) could be collected here.

Around 10 leaves had to be taken to the laboratory in plastic bags for figuring
out the estimate of Leaf Area Index (LAI). The leaves had to be carried with
care so that they would not be disfigured in working with them since each of
the leaves had it own particular size

Drying

The sample had to be dried in a circulating oven. For the sample of
the trunks (the disk of the above item 1-5-4) and of the limbs (SL) and the
branches (SB) of the above item 1-5-1, they had to be dried in the circulating
oven at the temperature kept at 80 to 90 degree centigrade for 4 days (96 hrs).
The samples of the barks, twigs (ST) and leaves (SE) had to be dried for two



days (48 hrs). Afterwards, the dry weight of all the samples had to be weighed
and noted in the field note (Appendix 4).

2. Estimating Biomassin Bush or in Regenerated V egetation

2. 1. Plot/setting a plot for measurement

A four sided plot had to be set in given targeted bush. The length of the
shortest side of this plot had to be longer than of the mean height of the
shrubs within the plot. In other words, for the mean shrub height of 2m,
the length of the shortest side of the plot had to be more than 2m, in other
words, the size of the plot was larger than 2m by 2m. To avoid
overestimating the biomass of the plot by what is known as edge effect,
two or three meters in distance from the edge of the bush or open-canopy
site had to be excluded from such measurement. This is because the
shrub growth at such alocation is usually better than the mean growth of
the plot due to the better sun light conditions.

2.2 Measuring

All bushes above the ground must be cut and collected onto avinyl
sheet. The grasses had to be separated from all the collected shrubs, and
it had to be collected into paper bags for weighing. The shrubs had to be
separated from stems and leaves if possible, and each had to be put into
separate bags. All the litters had also to be collected and put into bags for
weighing.

The same procedure as mentioned in the above applied here in the sampling
and the drying of grasses, leaves, stems and litters.

In converting the dry matter to carbon unit, 0.5 is used as a conversion
coefficient (Morikawa, 2001).

1. RESULTSAND DISCUSSION

RESULTS
A. Biomassaccumulation

In this regard, the biomass accumulation was described with respect to its
biomass and approximate carbon content. The biomass weight of particular tree
species was measured to calculate carbon absorption by such species growing in an
Industrial Pantation Forest, i.e. mahoni (Swietenia macrophylla), mangium (Acacia
mangium), and sungkai (Peronema canescens). The weight of biomass and its



carbon content in each of the sample trees with respect to their particular species, i.e.
mahoni, mangium and sungkai are givenin Table 1.

Table 1 shows that the dry-weight of biomass of 20-year old mahoni tree sample
was between 43.53 kg and 940.42 kg per tree, with the average at 365.42 kg per tree.
Such biomass by weight was comprised of the portion of tree sample above ground
level (e.g. trunk, branches, and twigs) and the one below ground level (i.e. root in
particular) consecutively in average at 82.06 percent and 17.94 percent.

Since conversion coefficient in conevrting the dry matter to carbon unit is 0.5,
therefore, the average capacities of mahoni plant to absorb carbon (C) per tree could
be approximated in the range between 21.77 and 470.21 kg per tree stand, with
average at 182,71 kg per tree.

For the following species, the the total dry-weight of 8-year old mangium tree
were between 52.03 kg and 310.68 kg per tree, with the average 179.74 kg. The
average above ground portion contributed 164.23 kg (approximately about 91.37
percent of the average total biomass weight). Meanwhile the average bellow-ground
portion contributed 15.52 kg or about 8.63 percent of average total biomass weight
(179.75 kg). Related as such, the carbon content of mangium tree in average was
approximated at 89.87 kg and it was ranging between 26.02 kg and 155.34 kg, per
tree.

Further, the total biomass weight of 10-year old sungkai tree were between
27.55 kg and 126.30 kg per tree, with the average at 75.55 kg. The avrage above-
ground portion of sungkai contributed 64.25 kg (85.04 % of the average tota
biomass, while average bellow-ground portion contributed only 11.30 kg (14.96 %).
The carbon content of sungkai tree in average was approximated at 37.78 kg and its
was ranging between 13.78 kg and 63.15 kg per tree.

B. Contribution of tree componentsto biomass formation

Particular tree components by weight could each give different contributions to
biomass formation, as shown at Tables 2. Further, Table 2 indicates that trunk
component was the highest contribution to such formation compared to those of
other tree components, representing 49.46 percent of the total tree biomass for
mahoni, 58.64 percent for mangium, and 44.71 percent for sungkai. Biomass weight
by percentage in average appeared to decrease with respect to the particular tree
components in the following order (after the tree trunk), i.e. boughs, roots, bark,
leaves, and finally twigs. There is an interesting case about mangium, only this
species noted to have abundant amount of dead branch, representing 5.98 percent of
the total biomass weight. Top root ratio of mangium species (10.59) was higher than
those of mahoni and sungkai which were only 4.58 and 5.51, respectively. The
biomass and carbon content for tree component of each species per hectare are
shown in Table 5.

C. Biomassand carbon sink in plantation forest
Planting distances in the selected plot were 1.5m by 4m, 3.5m by 2.5m, and 2m
by 2m for mahoni, mangium, and sungkai respectively. However, planting distance
which is commonly used in plantation forest is 3m by 3m. In this case, the data of
such biomass matter and carbon sink in plantation forest were calculated in



Table 1. Biomass matter (kg) and the corresponding carbon content/sink (kg) in sampled trees selected of various species
growing in Industrial Plantation Forest situated in South Sumatera, Indonesia.

Species Tree Age | Height | Diameter Biomass matter Total C (carbon) content (< | Total C
No | (years) | (m) (cm) Biomass C-sink/absorption) content/
matter sink
(kg) (ko)
Above- Below- Above Below
ground ground ground ground
Mahoni (Swietenia 1 20 15.5 19.3 150.4 32.87 183.27 75.20 16.44 91.64
macrophylla)
2 20 21.2 25.7 329.35 71.98 401.33 164.68 35.99 200.67
3 20 12.40 11.7 35.72 7.81 43.53 17.86 39.05 21.77
4 20 22.7 374 771.75 168.67 940.42 385.88 84.34 470.21
5 20 19.5 17.6 212.17 46.37 285.54 106.09 23.19 142.77
Average 18.24 22.34 299.88 65.54 365.42 149.94 32.77 182.71
Per centage (%) 82.06 17.94
Mangium (Acacia 1 8 220 18.7 174.69 16.51 191.20 87.345 8.26 95.60
mangium)
2 8 224 20.1 150.81 14.25 165.06 75.405 7.13 82.53
3 8 19.9 10.6 47.54 4.49 52.03 23.77 2.25 26.02
4 8 23.8 23.4 283.86 26.82 310.68 141.93 13.41 155.34
Average 22.03 18.2 164.23 15.52 179.74 82.12 7.76 89.87
Per centage (%) 91.37 8.63
Sungkai (Peronema 1 10 12.3 16.9 108.11 18.19 126.30 54.06 9.10 63.15
canescens)
2 10 10.9 13.5 58.24 11.77 70.01 29.12 5.89 35.01
3 10 115 14.1 67.05 11.26 78.31 33.53 5.63 39.16
4 10 10.1 8.7 23.59 3.96 27.55 11.78 1.98 13.78
Average 11.2 13.3 64.25 11.30 75.55 32.17 5.65 37.78
Per centage (%) 85.04 14.96




Table 2.

tree species growing in Industrial Plantation Forest, situated in South Sumatera, Indonesia

Biomass matter in the tree components (i.e. trunk, bark, bough, twigs, dead branch, flowers leaves and roots) of particular

Species/ Age Tree Height | Diameter Biomass matters (kg) in the components of the tree:
No (m) (cm)
Trunk Bark Bough Twigs Dead Flowers | Leaves Root Top Root
branch ratio
Swietenia macrophylla 1 155 19.3 9468 | 10.79 | 31.37 412 - - 9.44 32.87
(20 years) 2 21.2 25.7 211.87 | 3470 | 66.14 4.08 - - 1256 | 71.98
3 12.40 11.7 28.10 3.87 0.64 0.82 - - 2.29 7.81
4 22.7 37.4 44948 | 61.88 | 229.32 | 4.44 - - 26.63 | 168.67
S 19.5 17.6 11942 | 16.44 | 71.295 | 143 - - 3.58 46.37
Average 18.24 22.34 | 180.71 | 25.54 | 79.75 2.98 - - 10.9 65.54 4.58
Per centage (%) 49.46 6.99 21.82 0.81 2.98 17.94
Acacia mangium 1 22.0 18.7 | 113.04 | 1789 | 26.14 - 11.10 - 6.52 16.51
(8 years) 2 224 20.1 103.08 | 16.31 | 21.43 - 471 - 5.28 14.25
3 19.9 10.6 34.14 5.40 3.26 - 4.00 - 0.74 4.49
4 23.8 234 17137 | 2712 | 4421 | 1361 | 23.16 | 0.60 3.79 26.82
Average 22.03 18.2 10541 | 16.68 | 23.76 83 | 10.74 | 0.15 4.08 15.52 10.59
Per centage (%) 58.64 9.28 13.22 1.89 | 5.98 0.08 2.27 8.64
Peronema canescens 1 12.3 16.9 57.12 11.7 28.14 2.19 - - 8.96 18.19
(10 years) 2 10.9 13.5 30.46 5.91 15.37 1.86 - - 4.64 11.77
3 115 141 35.71 6.98 21.82 - - - 2.54 11.26
4 10.1 8.7 11.83 2.31 7.21 - - - 2.24 3.96
Average 11.2 13.3 33.78 6.73 18.14 2.03 4.6 11.30 5.51
Per centage (%) 44.71 8.9 24.01 134 6.09 14.95




accordance with the usual planting distance, so that the stand density is about 1,111
trees per hectare.

Biomass and carbon content per hectare with respect to the particular species
each growing in plantation forest area are shown in Table 3. The average total
biomass per hectare for 20-year old mahoni plantation is about 405.9816 ton. Based
on that figure, the total capacity of mahoni plantation to absorb carbon was around
202.9908 ton/ha in average. Mahoni in tota was the highest in the formation of
biomass and in the sequestration (sink) of carbon-element compared to 8-year old
mangium, where all species evaluated at the same density of tree stands (i.e. 1,111
stands per ha). The explanation is that the corresponding figure for mangium species
was only 199.6911 tons for the total biomass or 99.8456 tons for total carbon
absorption/sink, as expressed as total carbon content. Meanwhile, total biomass of
10-year old sungkai was about 83.9360 ton/ha or the average total carbon content
was only 41.9680 ton/ha. If we asumed that the rate of increament for each species
is equal anually, the mean annual rate of carbon absorption/sink in mahoni (10.1495
ton/halyear) was lower than that in  mangium which averaged about 12.4807
ton/halyear. Further, the mean annual rate of carbon absorption in 10-year old
sungkai (4.1968 ton/halyear) was lower than those of both mahoni and mangium (i.e.
10.1495 ton/halyear and 12.4807 ton/halyear, respectively).

D. Biomassand carbon sink in ground-cover (grassland)

The biomass of ground-cover under tree plantation was aso measured for
estimating the capacity level of carbon sequestration (absorption), and the related data
are presented in Table 4. Ground-cover vegetation consisted of shrubs and grasses,
while in baseline area it consisted of not only shrubs and grasses, but also 1-year old
regenerated mangium. It was found out that the highest biomass formation and
carbon absorption occurred in regenerated mangium/baseline, in biomass was 4.4580
ton/ha and its carbon sink/absorption was about 2.2290 ton/ha.

The second highest (after regenerated mangium/baseline) was that of ground-
cover under sungkai (3.9029 ton/ha) with the carbon absorption/sink at 1.9515 ton/ha.
The biomass formations of ground-cover under mahoni and mangium plantation were
1.6520 ton/ha and 1.0881 ton/ha, respectivelly. Correspondingly, the average
capacities of ground-cover under mahoni plantation to absorb/sink carbon was 0.8271
ton/ha (expressed as carbon content), followed in decreasing order by ground-cover
under mangium plantation with capacity of carbon sink/absorption at 0.5441 ton/ha.

DISCUSSIONS

The results of this current study indicate that the average total of biomass
accumulation/formation and carbon sink/absorption of 20-year old mahoni (Swietenia
macrophylla) were higher than those of 8-year old mangium (Acacia mangium) and 10-
yeard old sungkai (Peronema canescens). However, the mean annua rate of biomass
accumulation as well as carbon sink/absorption (as described by the carbon content in the
corresponding biomass) performed by mangium was higher than those of mahoni and
sungkai (Table 3). Considered as fast-growing species, the mangium tree seemed able to



Biomass matter (ton ha) and the corresponding carbon content/sink (ton ha) in particular tree species

Table 3.
growing in Industrial Plantation Forest, situated in South Sumatera, Indonesia.
Species Age Density Biomass matter Total C content/sink Total C Total C
(years) | of tree (tonhal) Biomass (ton ha?) content/ | content/
stands matter sink sink
(N ha?) (ton ha?) (ton ha') | (ton ha
year™)
Above Below Above Below
ground ground ground ground
Swietenia macrophylla 20 1,111 | 333.1667 | 2.8149 | 405.9816 | 166.583 | 36.4075 | 202.9908 | 10.1495
Acacia mangium 8 1,111 | 182.4595 | 17.2427 | 199.6911 | 91.2298 | 8.6214 99.8456 | 12.4807
Peronema canescens 10 1,111 71.3817 | 12.5543 | 83.9360 | 35.6909 | 6.2772 41.9680 4.1968

Remarks: N = number of trees




Table4 . Biomass matter (ton ha) and the corresponding carbon content (ton ha™) in ground-cover
under S. macrophylla, A. mangium and P. canescens stands and in other vegetation growing
in Industrial Plantation Forest, situated in South Sumatera, Indonesia

Species/particular Sample No. Biomass matter C content/sink
vegetation (ton ha?) (ton ha®)
Swietenia macrophylla 1 1.2651 0.6326

2 2.0430 1.0215
Average 1.6520 0.8271
Acacia mangium 1 1.0881 0.5441
Average 1.0881 0.5441
Peronema canescens 1 3.5878 1.7939

2 4.2181 2.1091
Average 3.9029 1.9515
Baseline (1 year old Acacia 1 5.8042 2.9021
mangium at second
rotation)

2 3.1118 1.5559
Average 4.4580 2.2290




Table 5. Biomass matter (ton ha*) and the corresponding carbon content (ton ha'™) in the tree component (i.e. trunk, bark, bough,
twigs, dead branch, flowers leaves and roots) of various tropical tree species growing in Industrial; Plantation Forest, situated

in South Sumatera, Indonesia

Tree components Tree species
Swietenia macrophylla Acacia mangium Peronema canescens
Biomassmatter | C content/sink | Biomass matter | C content/sink Biomass matter | C content/sink
(ton ha'") (ton ha") (ton ha'") (ton ha') (ton ha") (ton ha")
Trunk 200.7689 100.3844 117.1104 58.5552 37.7530 18.8765
Bark 28.3750 14.1875 18.5134 9.2657 74770 3.7385
Bough 88.6062 44.3031 26.3974 13.1987 20.1536 10.0768
Twigs 3.3108 1.6554 9.2214 4.6107 2.2554 1.1277
Dead branch - - 11.9322 5.9661 - -
Flowers - - 0.6666 0.3333 - -
Leaves 12.1098 6.0549 5.3328 2.6664 5.1106 2.5553
Root 7.2815 36.4075 17.2428 8.6214 12.5544 6.2772




perform the photosynthesis process more actively and intensively than did the slow-
growing species, like mahoni. In consequence, mangium absorb carbon (i.e. as CO, from
the air/atmosphere) faster than did mahoni.

Although sungkai is also regarded as fast growing species, its biomass formation
and carbon content, in total, were lower compared to those of both mangium and mahoni.
The possible explanation is that sungkai is one of the species which can undergo falling-
leaves in certain environmental condition especially in dry season. These experimental
data were collected on a dry season period, during which sungka trees must have
undergone some considerable falling-leaves. Therefore, this situation more or less would
affect the photosynthesis in the sungkai trees and consequently the biomass
accumulation/formation as well as carbon absorption/sink.

The average biomass formation/accumulation and carbon content/sink of cover-
ground varied among different species growing in their plantation forest site.
Saldarriagaet al (1988) assumed that differencesin such formation and sink reflected the
variability in the ground-cover site which could be related to the variability in soils,
species composition, and environment condition (e.g. micro relief, disturbances, etc).

Rosalina (2000), reported that biomass accumulation performed by grassland in
Jambi Province varied between 4.41 to 7.57 ton /ha, or being with the corresponding
carbon stock at about 2.21 to 3.79 ton/ha. The study conducted by Hairiah and Sitompul
(2000) pointed out that Imperata sp. could have a maximum C stock at about 1.9 ton/ha
These figures about biomass accumulation (carbon absorption/sink) were higher than the
corresponding ones for the ground-cover under mahoni and mangium but almost similar
to the ones for the ground-cover under sungkai and regenerated mangium
plantation/baseline in South Sumatera (Table 4).

The objective of forest plantation in Indonesiais to support the raw material of the
industries (pulp & paper and plywood), wood for construction and fire wood. The
Government has recommended around 40 species for forest plantation. Since this
activities still for three species therefore more intensitive research in the future are still
needed in order to get the complete information on the capacity of each forest plantation
species to absorb carbon dioxide. This information is very important as the base line of
the capacity of forest plantation to absorb carbon dioxide in Indonesia.

IV. CONCLUSSIONS

The result of this study pointed out that mahoni (Swietenia macrophylla),
mangium (Acacia mangium) and sungkai (Peronema canescens) could have a significant
effect, with regard to their capability/potentiality of absorbing carbon from the air, on the
consequent formation/accumulation of their biomass matter. With regard to the dry
matters contained in such biomass body (e.g. mangium, sungkai, and mahoni), the 20-
year old mahoni could develop as much as 202.9908 ton/ha of such dry matters,
indicating of 10.1495 ton C absorption (sink) /halyear. Meanwhile, the 8-year old
mangium and the 10-year old of sungkai consecutively could absorb/sink 99.8456 ton
carbon/ha (12.480 ton/halyear) and 41.9680 ton carbon/ha (4.1968 ton/halyear).



The ground-cover under particular species growing in their plantation site capable
or involved in the carbon absorption/sink was about 0.8271 ton C/ha, 0.5441 ton C/ha,
and 1.9515 ton C/ha for the ones consecutively under mahoni cover, under mangium
cover, and under sungkai cover. Meanwhile, for the regenerated mangium (1-year old),
the capability of carbon absorption/sink was about 2.2290 ton/ha.

Since the species of forest plantation has decided around 40 species, more
intensive research in the future are still needed in order to get more complete information
on the capacity of each forest plantatiuon species to absorb carbon dioxide as the base
line data
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