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B ORI LTV D & ZAIIERUER, BRI AN 2N, BITEBOFILICE
P, BEPHIVIEBZ MRS EL-OFEMRADL LV D0, KRN RERERDOE R T
Tho, KT VT TORKEE, BEHICBBIIRDLZEDZNEHRLNLDT, Z0OE
R F B LIRS . 1E et o562 I8k LT,

WEAERE D 5 HISCHR & OB 2 ST 5 T2 OAFE THIUH L7 REFEEE S SCERICIZRATHE O
(2 AT Tz,

2. FBEH A BT D BEA o STERIE
RLAT IR ATERICHE U7z,

2.1, BRI

211, L — 7 TOHEHF
SyFE  TREEOSRELI (FRILBRHR), BT IR (411 4390+ 1083mm) 4 (&
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1) PEZEIEA - BREDEAK
[ LB SeBE L O BR | (Ang & Ho 2004)
O HHY:
L LB oD-H & RS i 36 K ONeSi i CA IR T Rk oD 72 oD O bRt i B 5% 4 FE it

@ WA -
~ L —FEE R—@4° 6'N, 101° 16'E), #9485 (1950 4FR) %% 50 7= > 7-hb 1t &
TediHiCkE & 2L 23 90%; WhHh I 0 BRI R VA, ZRHICEAK)

® Hik:
TP EOUGE - F T 7 X —THHE(IR S 35~45cm) . RKEZRME 250 (1X1 X
0.5m) ZHEV | RED EREBEEEHMT 57-0ME X (root-ball) %W HiZK A5 45cm
E TRz, Jfih : PR TR o Lo O EINZ 58 o8, 1 H 7mm
PLEDOWNTHAKT H72DE0 - (&S 20~25cm, iE 1.5m) Z/EV | X RIZHES 1.5
~2mX0.75~1m OPKEZ I > 7, HELAPEOUE — Wil & Jedit Tl +5E K
D ZmEHK LN ONOMBEHRN D2 pH MRV, R HITIIES DR, £
I CHRIN T DR AT o 7o, WEEETRE ¢ WD M1 — Swietenia macrophylla, #bHh - JEHEH—
Hopea odorata, Acacia mangium, Acacia crassicarpa, A. mangium XA. auriculiformis,
Jedii i —Khaya ivorensis, Measopsis eminii, Dyera costulata, Intsia palambanica,
Tectona grandis, Dryobalanops oblongifolia, Fragraea crenulata, Peronema canescens,
RERAZ IR © BRE —Blanket FRE 72 b ONTHEHAD B 88 1.5m DR E 2 E i,
AROFEFZBRE L7tk BREAIEA, Blanket BRELIAE: 1 B, FIFZBREILA 4 A5 0, fi
JIE— R REEE 2 NPK(15;15;15)10g+TE % &SHEE SRR, 1+ A %1222 0 25 2 kg
& NPK(15;15;15)20g DiEA W) % F Ak s hE e, Jedith - NPK(15;15;15)10g+TE &
100g D~ 7 x> U LAIK (GML) ZRERETIZ AR 2 Ui, 4 2 (51, #o TIE 200~
250g & NPK(15;15;15)30g+ TE % &-fl kAU TR, £ FT 6 2 M2, & 72280 Acacia
(T HL RS & 2,

@ FER

Tt 2 EROAFER LR EE) D, 1 TIE S. macrophylla(ZE17R 70%, #it ki E &
0.6-1.2m/y), H. odorata(95%, 1.0-1.8m/y), A. mangium(50%, 0.6-1.3m/y), A. mangium X
A. auriculiformis(65%, 0.9-1.6m/y), JediiHi T K. ivorensis(85%, 0.3-2.1mly), F.
crenulata(97%, 1.2-2.3mly), P. canecens(85%, 0.5-2.5m/y(1 4E[H]) /Sl L & HE
PlEAv, JEEI7Z HES R & RARVEEIC L 0 SRR CII AR 7200 C 722 < A B E Ak
DAREMEN R ST, FT727 0 2 7 IRAE A B M AL L 72 3 HAEY Eurycoma longifolia
(REMIEAR SRR, IEHI T~ L—o 7 TiEA4A) 1ZBR<SAFL, 77 rmiRiaEon]
HEME bR S 4Lz,
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21.2. A—A K7 U T TOHEH

SR TREEOBEELHL (SR ILERH), PR CEEIAR (84C (W -4 :6 A~8 H) |

29.2°C (7« 2 :9 A~5 A)). 4 THHE 1217mm(607~2169mm). 7t btk
(R =%V NMELBHER O 7= OFRE LA ENROFG(1LE =721 \iEsiR) (1

X DM AE) | (Tacey & Glossop 1980)

ONEESE
SLilpficER Lo ZE LI K DMEAERIEZ TN D7D, 3 FEEOR LB R 2 RGET
éo

© FRAH
PEEA—A R Z U 7, /R—ZD 45 & 1 f§ # Jarrahdale §5(L1(32° 17'S, 116° 5'E), 77
FA L (U hnsyand, ABIE50cm) | E0, BREIEM, (UTIXoas sk
(il HhC I3 30~40m, [EAX 2m) AVE L,

® Hik:

3 FEADMER X « TR X — & T2 #1325 40cm [T ZHY | iz <2 10m @
m SICHHAER 2 FRATER L, ShatRdE. scOBETI Y 40cm DR S TH ., i)E
FEREE LXK £ T2 40em (T W72, EHICHR LI £ iR+ 2 BI% X —
DOMBED#%, FLlXANDOFKE T (RE bem) & & T, WLBRHBIEIE LIk iids. 4,
5FEBZITE S 2 mEL F O OFL | BB ZRAE, < ORBHKTH HBKEZRIT, [
FROMEAEFRA 2 Flfi, EoMgke V2 —0@E s, ZniThlic, REBWo 1%
JEArR (S 0-1cm, 1-2cm, 2-5¢cm, 5-10cm) (ZEREL L, 580 & O TEE AR A i~ 7,

OF S
) BEHIT AR X BMOLBX LV FETE oM, o 2 WHOMTIEEE:
FNXIR Mo T, i) TIEEALRIFE RO R, KE 2cm 7 5 ORI I FH D 93%
i, BEEEKOBEOE NS (FEH) L3 WX 2K LEX T %<, K
RN VME 2 7R Uiz, FEREIE 2 B8 B RAITE X L 0 K& <, LB 4 454% TR
DK B0%IZiE LT, U 2 — BT RIMRDPLBEX L0 LS R&E Do To, 7272 LK,
VE—EE b NTYXNRRENST,
PLEAG, SRl cHEo S LICK VIAREZIEZ1 556, 2EIE LR - L
R THDR 0Tz, BERBROMENS, £ 2em HHEEZZ THUATHITE 1%
RPEmELEBAOND, REBA—A N7V T TIILENST U2 L ERED
DT, ZOWHEEEET 572 OHEOBRIGERIZE LT 2008 L0,
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SYEE B ORRELH (BRILBRH), R A L T BREEAR
(B A —A b7 U 7 Alcoa §i 1L D& F3E & &1 K55 | (Koch 2007%, Koch & Hobbs 2007)

@O B
SLILERAR OB EE A~ D B A 5/ NBIZIN 2. 5 728 Alcoa $L1LTIE. Baite. FRELRTOBREE
WCRTVEENTOILTND, TOEEDORNEM L, BHREEFEOREEBTT 5]

OR(=S:iE
Jarrah(Eucalyptus marginata) #RHi#5 , E18 3313 1966 (FICHICH kR~ Y 232 2 &
MBIRD BT, ZDOREBEFIENUE S, EiLfEﬁE 550ha %:ﬂ%ﬁf”ﬁ%b BITE
13000ha AMEEIEETIMEE SN TWD, FLLNFIREB T S— 2D AALE L, KM
D— % O TN D T2 DILLFHEITA S L BUF OB FICE N TV D,

iR - SLILERIERT O BREEIZRE T 72 D DIEE DI

@ fE1E1E%
A. fPRA

a. SEILERIE T EHIZ 35 T DEIE A BR BT~ X D IER e BB ORI « JefEROEFED
BT, REWRH. EhER . SR ER AT S ORI ZERT 5. Sk
FROBEMREITHIRDOSER L BN FHICL > TUThN D, MWHETAA Tl
fEARFECA/ DREO A B A . WA Clda D RCRERO A BT 2 5 E L,
F IR L DI EDERMEN D 2 HFMETR D, T 6 2 EITRILOBREE~D
SR e/ NRITHN 2 5 BREEGT 8 A SR E

b. R—F —H A MLEOBERE : BFIAMMUEFHEIC L > THIEHZ WV, BIR~DEEEZ D
72D &9 I PRAE % S,

C. BRMIER (B9R) : [RERIZARBUEM CIThi 503, IR OBEL DR T ITIRT v
7. ~VF e EICHIA,

d. BEORRE - BT T BIC0 1 TR % (double stripping), —2IXFEE (X 15cm)
THET. AW, MRS, MEMNE i, RKE TEITEHEZ OFME TR T
BERERZRIT, TEETHNE, KB ITRAE T, SHEBHICE SR
MERTEOIENNRbNT ., FAREELZ LY B, RMICED HD, AL
TIEATREZR IR W | bR L7- R HITE DI OB T Ltk o T+
(BEE)DVRSINTZBEL LTS, ) —D20EIEENLY FTHOZ 7T T4 bR
JE [EfE 8 £ TOFHEE S 40em(10~80cm)d T+ T, #75E (overburden) & .53,
PR PRI H T BB U CHRAF S, BREHE T# . BREEHIITIR T,

B. £HIL
a. JEA - BRI - RO B AT 5T T T4 MRIBERE RSFEX 1m) MBS
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PLEN DD, BRI R~ DB AEZ B T2 DBUN O E D 72 HEELL T IZRD X
) \ZEMT D,

b. &5 & FRiY v £ 7 (landscaping and pre-ripping)
AR ESLN O AKRNERICRE Lk i, 7V R—¥ Tz 567, £0bH
L EENLOKOBEFEE D, ROFEZELSIZT 5720, 1.6m FRTHE U
DA/

C. BIL#

a. S & R T OWRH  #iZe b U2V 37 fh(F L Td o 72785 (overburden)
ZRL, WIGEL OFIETEMNA LR LA EHEE L, BEEELTERWEAE, <
TEREZRIL, @I TEELERE, ZOMTE2EATEMIVER 2, RFL
TholtXLEZRLIEBIZELL TN S,

AR EEOER  MOEFCERELZR L, BIRIRETIZE LSRN, F
e - EEHEDHYOELE D72 b 1 ~T 2 — WD,

b. HEMY v HEOY vy B EES 0.8m ETHEEMRIIHSTITH, 0
TERIC L > TS L R TORTOERICE D Btz EANE S E4L, FEfHIRWICHE
DEGILD, EITHAENREE T 5 TRERSICIRESE, HERTC 2L,

C. R : MUl ) 72 B BT & (RO T2 DER LN S 20 F v LINO ML b A & T
Offi1HED, T8~M3 O AR T, ~7 ¥ — /Y720 1 F o ZHBRE
B, R U7 E L RKICHUN, BRI A 1IN AT G I C o6 3R AL,

d. fEEe : EERTEMERE R R O X T K o TIEENEE LW RSO LA,
FARRES R 2 A2, FiSk, BIME Alcoa OEHITIE 28 FEAHIEEI N TRY . &
R 20 TTARD A Z gk,

e fEft: VBT BT AERHC A Y U A LIEESZIRYE, ~7 X — 47D
280 ¥ 17T LEhkA~Y a s Bl L o THRAIHAG, EHHAET 520130 vy e 7
Lz BRI E 5720 IR END 0% <m0, ZIVTEEIEEITKR T,

f.E=xD>7: W@W%@%TQ&H% FRAL U 7o Bon Btk 2R & Alcoa &
DRI TERELIZHEEISZEL TV D0 E ) aii~d, T TR Z O R
(ALY %, PR T 16 » A 150 HOBESTEX Z/EY | MoEns () =
S, E D% 50 E1: E TEHNGRA T 5,

DL X oz, EEEELZOROE=X ) U 7 I3nILERIL L WV EEL TiThhuTn
HOTHRL, PEIFEEDO—BRE L TEMSNTWD,

@ EEEEORR (~F7 30 4)

ARERIERE - A DR, VX —O&FM, WHEIEER SITRBMIZIEE L, SFR L&
SOFERITRC BMBERIIEIE L7z, ZO X5 BRMERED[EIE 11X, #eERIE O
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LD ONHE AR Y v BT THIENRARAIRTHY, FoRELEORA, B
FAEEL OREAERREIC L bR D B RREM O 72O DOREIE, EHEEE~ A BHERBIFEO
MANEECTHD Z &R ghoTo, AR @ FHA ORISR RO RR W 2
INHN, KL & BITEIE L TWD, EMSERiE - EREMEERZ S1X8#ITm->TH Y,
BB, ARBITESCT PR Z D EIFoTE T, 7220, AMOTHN L TR DI
FiLTeHRRPARD R g EIXETEEEEEM TR o, EMSHRENZERICEIE T
DI 0 O AZET L E Ao D, K Yl TIIAITRE > 72 T I
BEALI, HOEBRIIEmICHA SN D, SHtoxkE (#idiErkKpE) CiEkEo
75-85%MAEFEH L, 7R D 15-23% 03 Ezx bhd, BRIMEETT T 74 NEan)E
DHEE XL, ZOKEFHENR KON TWD DT LN TH DN, 30 Fllbli-bE=4Y
VT OFER, MO EIIKSRZDIEE R LT . HEM A Dok 4y 2R L
TV EHEES N, YHOA R LEE L>oH 5 E RoND OKIEARDKERE A 11
LooH5D) .

21.3. T~V TOEH
SyFE SRS OBRELH (P51 LB (FR A O R RIL TN RIRR) | BuF 2 R G (CF8) 2185
+64(SE)(1970-1994), Wz (&) 11 H~5 A, (%) HW&E 100mm LT 7 A~10 A,
R R 34.6°C, FHRIKRIR 19.9°C) | Hon, BRETEM

[FRARIE TC D 728 D KIKAR D & O BHFLEE O HEHA 7% (Knowles & Parrotta 1995)

ONEESE
RINMAE RS FEOAE SEARE . HEFH 754 . B A R A . BRI, ZhERIZ
PAEEARE B AR L. T OENHFIEEZRTT S

el

QFRAH
77 2 X T MR, E kAR E TR AR (B R 20-35m, 22K E 45m) 35 L TOF Trombetas
A=Y MEIL(° 40'S, 56° 27'W). &M% yellow clay latosols,

@F ik
RHEHI TR AR (Fi1-) OEIHTIEZ W] BN T 2 72 OFR LA O RKIRAKR 600 ~
7 2 =)L TRWEE T 160 BIFEIZ DV T, iR, fFHun s, o3RI,
FEAFPMENEZ G~ S I ARORE (Fr (EfFE) . 2207w (UslEdz
BEHD sl EE, EAEREAR) BNCHL LB CORBFEDOAELF L REZ 2 FHIBH
A L7z,

@f\n% .
RECRR T 00 {E AP AT 0D HE T & St g i1 AR B R OO R A
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i) RS
14 R OBIEL % 012 160 BIFEOFEEFH A 2N S 4, —HFHFEFE L T 2 ffE
P> B it I AERE CRUOVEIRE £ TR RS ENRZ — U Rd oo, BBTFED =750
TSR T OBRENE G (36%) 00 LV QT%)EFETh o7, FIZEAL
ORI OFM1E L, 22%I1% 1 » AUNICIE &2 Ko7,

i) - HAT
% < OITE(69%) 1B Th - 7=,

i) FRAALEL (fRHR)
160 M 71% I3 E D30 DL 2 LB L LginoTz, 780 D 21%I34 B
SUER 7% LSRRV (R AR I DT D) DU ETH o7z,

iv) RO
R ME &R e S — FE 7 (BEREX) . AX 7 (sapling $hfst) . L5 & i,
BB R AR DNAICRRE R D 5, LILEHCAB T 2L, & o & bRk
MI7REE XA 21% (B x XA AHERBEIT, &S 2cm LLEOEOEW, ik &
AT ZAEDBREICIRE S LZ) | IRDVTRENHIM TE 2 A% 7 BILgI&H
N % 8%., 49% T, 7%V D 22%IX 2N DOE K TIITRFEMERNEHE L, oL b
BREOPNLEHM CTCOBTHNLETH -1,

V) R 0D S BE HiE I

SL LR TR, L 7o B D 2 AR OEBREED O | BRI O M T DAL F wRat:
T ETFEN T5%LL ECEMICIE NN H DR TR | AEFHEN 50~75% T, #
HITHIERITHERE LW, D72 &b RO 6 ~12 7 X7 iz s
IpteftfEa (0] | AFFERD 50%LL N CTHEMENIEE > TV DHfEZ AR (2
ST, BRBE I N—T ORI BFIL T O V=TI AN, EORR, 37%
2 TR . 19%72% [3F) T, 160 i 56%| LB CAEB ATHE & HEll S vz,
D D 44%ORFEIT TTRE] THMTOEBTIIRETH 7=, Z DX o 2L,
B CAE T X 2 BHTFE 2 Ak LMOES B L7z (2 oMUl Cldsk# 5 N HR)
%, B TR D O @ AR GIETH D,

LLEDN D Z D5 {EE FIOHURARE, SRR D AN 72 KERMRAEIAE D 1 7> & 1L B 2 0D 5
PERRHL T OB R T RE 7R AR 2 B ). BRI ATRE CTH 5 Z L b o 7o, OB
MEEEDEL Z > TODHU T S 2D & 5 7 TR O s BBl T/EF e 22 481 il
ZEFTEDES D,

19



YRR SREEOBRELH, BV CEY 2185+ 64(SE)(1970-1994), % (K)
11 A~5 A, ¥Z(%&) AME 100mm LLF 7 H-10 A, ¥ EEEIR 34.6°C. FHRIERIER
19.9°C) | 1Eit. BREEMK

(7 ZONT =Y DR —FF A MEILER T OZREKROE ] (Parrotta & Knowles 1999,
2001)

ONEESE
LI 2 RIRARICIE LT A 700 O Ltk B OAZhE L B T EZ a5

QA
77 D oXTINPEER, Trombetas AR —F %1 MLL(1° 40'S, 56° 27'W), &1 yellow clay
latosols, $ilLI1E 1982 FFE~1986 fFEIZEHL S 41, (HTIEHERRAREIIEAR (855 20-35m,
ZEHHARE 45m) HSFETE,

@ik

ek AT DO WLER
FEHERY 72 T HIEL B & HilF 2 23Ttz (R h) ofiZe s U, SiaBEaTcERY H
LBIDGETICAEAE L TR E (R SH 15em) < Kfilt 2% 1. 1m [BFE CE & 90cm
DHEONX (deep-ripping).

FEFE, AR (1985-1986 4F)
FEARTEIE 2 X2m (2500 A/~ X — b GRBRIX : i)ESRFRAE (R 70 #IRE0OERS B i
DR HRHE) | ERARRM - MR A+ (TERMEIRARX & A U2 THIt R, FF

ICRLORENARA-3 72351 ) | i)RERFEREME (Rlca—h VT e T

72 EOISERAR) | iv)EFE (BICHMORE 48 fFE, FEIFEE AL 72D 40cm
DE ST LW | VVRRER (FEroo3E (72 LE @R ) )
KRR CRIAMR)

A (1995~1997 4F) :
A, A, ERiM, A, A FEMEMORL . R, IR L ER (YT E2ETe)
O, #BE 2m LURITER, AR OBhE . EAITRNIRIE, iR 5848
EMNLEBEDFM (<20, 20-40, 40-80, >80 4F) ZHEE. V)R OPAEE v)U H—
CIBMORS Z#ME7m v F(EA 10m) THIE, #0 I LBIIAABLX O mEAfIC
TR,

DR
i) HFRAEROBNE (FERFIRAE, TERFEM - LRA+57)
AR OWTEFEA R, #E, WEO ST EMS B AR+ el BR X Cid, M=
e EHE BTN BRX LD /S, 12U ¥ —OEFREHE L JEHOFREED i
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HIETITE o 7o, HEROAR & AR RIRFEHT L 72K O EAREUE I, R Ao X e
WRXE TREREWVIRD o), FMOSNS (FHE) 1TRREAHIX TR RKX
FVELI DD oTe, WERATHGETIIHBRADLEBFTREERRE T, MR T
DR DOIF B E NS NME L L TRY . EBMERT SRR H -7, Lk
SELILBIHIC R 1 DU L7z E IR . FRCR EOF LOHEBEMRH LT T,

i) ERHEIRA, RRFMIBIFERAL, EREE ., RAREFOFLBRBRX (K 10 ) & KK
KR DOAFIREE
FALERX OMIEPEE, U ¥ — L IEHEOE SITIXRE RIEVII R o 7203, Wi e
B L BB FEBRRE L X B OMBEKX L0 K& hotz, U ¥ —LEBHOE S &k
WT 2 S DAEIFAALERX D 5 A3 RIRMRX L 0 RREE OB WL H D05 NS Do 7z,

i) FAHEX OFED BN S FEAERK

FIEEH T2 OFEOENSITRBHRE N —FRE <, RNT, BEFEX, FERMEIRAS
X, RIRHEHX L7220, BRFOBFEEAZXTH o &b holc, FUEX TII%E L
L7z O 136 L OWT < O RIKMRD B OEATTE 112 K 5 RKIRNEH TR L 72 #R
EVEARDRHA L 0 JEEINICZ < | I CTRIRD 70-83%., fEEET 88-98%% (55,
R DB P TWD Z ERH LM SN, 7277 L, ki OE OB
DI, A= YRT AT BHEMITET D EHEREBRAL, SBREBMERT
DIERIED B > 7o, — HIERFIRAHATIL, BEBRIINERL Y | EHEHFmNER
DERRIBIRENRNL L THRY . ZOEEBEBBENECLAREEN b E bEhoTo, BT
DIFRK T RIKAR D BB BB LT DORHE DO RO NI R LV E LA 72D o
oo ZAUXBRIAIBTER A OWIIIEGFENMR N -T2 8 &, 2RO OEBZ BT
FErnRE, R DOBMBANBIRONTWZ LIk D EHESIND, Fal
BRHs DA - B X &2 OBORINEHIC L0 REMITIT DRI IR R < B S
LT, HBARBRHGRESRYMKAEENRES IR TR T, FORE 2R
BB WA B TR 2 HIER (D 1 SORIK L 70 D,

L B BAERMIIC it B S 80 LB ik, RIMERE LEoR -, HERMEOERK
&, EIAERMEOLRRMRE V272 AAEMA D Z LICLY . ZOEROFREH b
PV LIRS 10 4E T & OULFRX T " IRMRDERN. L. BB NEA TS 2 &858 572\
feole, SBICAZEMA D & RBMITIEWHRHITEITL TE DRSO 2 & bR S
iz,
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2.2. U

SYAR s TP DBEELAY (B3 - HOBCHME), IRIMAVE (TR 24°C, 4R FA9T B 4000mm) |
51, BREEH ()

HCHB D (AR SR - WRIEA SIS 351 % 2 ) & A REREAE D157 | (Montagnini &
Piotto 2011)

ONEESE
FERRFAEARIC L D HGEE co 1, BT, BRERSHEEED EIE rlREME D ML,

© s
mswmi%ﬁﬁﬂEZX&)ﬁMO 26'N, 86° 59'W. % & 50m) . Fluventic Dystropepts
T3 (FEKRAF, pH<5.0, < OF W ZIRRICH LT HEAEY & (2.5-4.5%) . T
JEIREEAMES . 18H ORZEIFITA R | EAREEBHIBRE EE L, B Z0
v FARITEAE, 15~18 4L “RAMRICBH E A, R 5135 1000m BT\ 5

@FFiE -
3ODRIM T, 45 4 BIFEO X, 4 BERE XK, MRS RIX 250 72 G 6 AL
DX, #EDIRL 4) , MEEMHIIE 2mXx2m, FEHMETE AR, #BE, HROBERIERT,
I, FRFFHME, D AF N 2 T O8E, BRI IR DI & BHED TR,
RESWERDIBFEZMIEL, D7< b 1 DO~ AR B HHRE) RV, B
Bt A S 7o, fifk 3%, 6 FRICABRIX DLz fA I 4m X 4m (Zffk L7,

@R

DRI BE L Cid, 15-16 RIS AR CIRME X O 7 8 E & A EOBREX L 0 & AE1FH,
M, BIfFE (REFELHE) BREL 2ol i) < DO/ T, AKX D J7 73 BAE
L VIRBENDRhole, R HEURBIR G H D KO 7Eo 7, di)Efkic & v & ToR
FEDEFRR NN LTz, BE R IIZHEI R 2o 7o, iv) RIRPEHRESIRT D RS I
HAE, IRIEIZ 23030 b TR O 5 N BRI LD 2 <. AT ZRIEBIRED RN
RO b, TREHSI TR X CRBE -, EMRX TIRERLa v E VI L D8
FEFIZHRT D HDONE L, HRARNIEE D RE UTHEE LT 2 &R I LT, V)RR
FUAE ClX, & o & HRE D022 TR D B D3PI IR 2372702 £ B DR O st
DHREX L0 b BAMZ2EATZIRME O 087 laotz, F "R OMKIA & HEE
IVHEEIN A DRREHE, N TARERE & BB ORE 20720 kRS EHEFsnz, 2
DTEBE R HOEROFFERNC e D Z E B WIFRFTE L 9,
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SR R EEOREL (i) | RV (RN & 2000mm, TRIEA 11 - A) | E1E. R
D BEYIN
UHCBOR 2 330 2 RIRTHT LRI L A IEE O ATRENME ) (Aguirre et al.2011)

@O B
HA L CORIREHT (TIRER) CTERBERR O TR 2~ %,

@ A -
T T RIVEERT 7 A LLRKE S 1800~2200m, Hois st —IRBEB B DR 5 i) ik
FEXNEM, §i) HRICELS S LTV 5 o A2 AFE Pteridium arachnoideum #7758 Hi
i) D TR EFERDOAEF I, o 3 RERM,

® Hik:

RIRFHT kB & R T LA BRI L | IR CRIF I, RFH L BFEL FE,
A FRBR I CRIRFHT L 7o RN OFE L AN 72 & 2 F0 A 4 21 2 13 1 2 A

T« B As & Fatit 25 O - 76K 6 B & 2 OIS TR <R S TV D40k TE 2 fifE
(Pinus patula, Eucalyptus saldigna)z fif4k, ALBRIX : FEEEET FXI 0 X, fEkAT & A% 4
b A 2 M TAR (7272 L, fERTIHABE O RITR ST |

DR

R O FE ISR & BRI Tl s A, TRk, RERE D FH L <DL,
FEDO LML, OB & TR TITHER & & BT L7228, kit < T gl
EOBERICIVER L, b0 &0 CIE “REBMER LTV D L HfE
P S 47z, — AR D AAE & R ISR 2SR bR L 0 & 3B TR BAFC
oty BFETIIBME~ A BHEKETE, Alnus acuminata O R 23 b i 2 5 o 7= 4
BIFED R CRKIZZ2 Y | BUE E CHSKRREA R S 40 TN B CE I FRAE R 0 7T 5B
MRS T,

(B P AL BRI TAE R U 72 MR & SR B O W) iRk & ) (Carpenter et al. 2004)
SRBEDTREE (JBIESZHL), HUFEZ - 13 R EAEIRE LT VR LW HIMHIE, Ultisols +
OOkt 17-26%. >V b 19-18%. Wb 1-4H 48-64%. WFEMERLF, Sl LD RAMTH -
BATEEIT A LAT) | B, REER, FESEEH

OE® :
W HCEER O LB THMRAETRE, fERMIFE AR L., AF rREMMEZ 5,
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@i
PP A X U4 (9° N,83° W, fZE 1050m) KIAMIKER% 50 4Ef%i L 7- 18 Kb (4
DIFVIEIZRY BEINTEHNEED 50%. b - & HiFE SN FTTsES I gmb) |
Fetk TEE O, R AT R & L,

@FE -
TR REAN KM FE  (Eucalyptus deglupta, Pinus tecunumanii( A 3= « e 7 2 U 77 R
PE) . TERFE 5 MiflE (EBZWISITE 2 BifE, RAmclfE (I EPE)3 BifE, &M<
(XEBFEORE T O THA R v hORE LIV, FEIRE 2 HFE, P. tecunumanii [2-25W
TH, EREZHERET - OFE ICAEO@E A H 2 v, gL iRABOR
FEME 72 &7 30 70y ZITHER, REDERI LIRNVICEVIZEOEREZL 10 Bl
X7,

DR
R 7 . P. tecunumanii [ ZpE HEFMIFED T Tl KIZZ2 0 | AFR B 90% Th
ST, FTARFOAF EREIXRBORE L EEGRTH -2, MOBHEIIAETFEL DLW
HREEPREEDREOZFE LWL ZATIKR T 2R H o7, KM CIER %W
R FE & SEBRB R ORI R, EFICH DN REWNER VWL S Thote, kb, BE
DITF LU Cix, 99k P. tecunumanii % Jef &M L, £ O%TE KR
AT D BN B 2 Hivd,

2.3. Nucleation B £ 7 /W2 EESW - FAEE
SVHR PR OSEELM CrpEd) | BVET LR (FFRV & 3500~4000mm, #2112 H ~3
A, FEHRIR 21°C) | oo, BRERIEM

[FEFEE DO AL - Nucleation (Bi2Ek) #EHE7 /L (Yarranton & Morrison 1974)
DA & Z OFREE] (Holl et al 2011; Zahawi 2013)

OAM :
FBE ST Nucleation (BJEAL) EBEF /L (#hik. Yarranton & Morrison 1974)% %&
(2 LTz 8y TR OG0 % AR & bl U CRGE BEBIIMETE : bk (Holl et al
2011) | ZEHUEE  FEBCi. HEfOER (Zahawi et al. 2013)

QAL
A% U (8 47'N;82° 57'W~8° 44'N;82° 56'W. 1% 1060~1430m) T 1 ~7
=)V O 8 T, % <IE, B E a—b R, SOROME, fEe DR, >
ZIp Ei s, WY - 2R (156~35° ) | B3 KILPKGEDR, pH5.5. P A 7ru A
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ER

@H Ik -

F AT 3 SORBRM (S, /X TR, kTR (EF) ;4 50m X 50m)
%am@/\y?ﬁﬁﬁwﬁik%éﬁé%@é(¢4x4m $8x8m K12X12m) 3 /3
F a4 28, G 6 HRRE, K1 TV ATELE, BAREI Xy T8, 113, K25;
IR 313) o MERRITHE - AR s < . MR R <L RAERTCREED AV, 12K
T2 FE, BOME L7k~ A B FE 2 & ik, 20~30cm D f A fifk, & AIC
%%émﬂ(meomNMQSg@#ﬁEM%m% TR BRE, MERAR N FL A2 2
% ¥ TORFL.5 FHIT 3 » AEICHRE, MEANE  ERARDE S 2 HHE, RO R
R0 ZfEFk 3 4L @E@igﬁﬁﬁfﬁﬁﬁﬁﬁﬁ‘ﬂﬁﬁﬁMﬂﬁ%ﬁﬁWméZ%m
PLEAmM LUF) o 90 (1m LA DBHSm LA F) 2o T aids, EAENHFELZ T = v 7,

%@WE%E\@m%%@moﬂy%®Vyt/7(%Ay%mﬁﬁ@m)o%ﬁﬁz
D JE PHDFAT RIR & DITHZEE 2 i 22 55 % F WV THRIE,

@-1 #EF (K Holl et al 2011)
A A 1] T O LR S DE WAL AR OB R EICHEVREL TWiholo, v AF
BRI AR, e R &, BHEIR 0 239~ ARITE LV K& ) o7, ##IZ Inga edulis
IIBE DRI DR E Mo Tz, 7y TR CIXAETFERNE . MR ERE X 720
ST, MR XA ABANEE CTH o772 A RO ENRRE <, EloBEmE D
AEMERH L VD L/NE D oTe (THUE Sy FREFRHCIIARNAR X 0 # & R 2R Ak
BN AR L 0 AN S o 2 LR EREBE L CWD EHEESNTL) |

@-2 #EH (fkitsh e Zahawi et a 2013)

4 T RS FF 54 1FE 983 RS RKIREHT L7223, 90% LA I WIhERFFE T,
A DY 85.3% CTHRE A 13.4% T 7=, BIYWIHCA T I % AR B 300k ot 7)S el
FHO 2 FELLET, Ny TR T ARSI E I ZEA R U ThoTe, LNy T
R X 2D 20% D EEZ (S5O TN TH D, B RIS THTHES I O
BEITHEORKE W Ry FIFERE L eolz, B ORERTYH R CEMS AL,
TS ERIET S L B KR HTIE LSy F O KX ST 100m? BLEE &
B A X O SFE & B BURRE 1 kO KRR BUIRAA RO HEEE & 13BAfR A 70
Wk o Thot,

UL EDFER DB ERLD /S FAERR & BEAERIE ZRBB 2T 2 LB LNICRo T,
Ry FRERBITE R R B RE OB EXND Z L b, BEHORKEAICEEREN 2 GETH
HEBZDLND, T2 LIZO 4 FMOFETIE, /Xy FOJERIFHHEA DOBHE A L0 - 7=
7O THY, BHEOIMANTITIE & A EFROFIREFBHILL L TR o To, T O
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BEET NV TENy FOIEREZNKELS Ny FOBMENFEREEORZE>TWD, O
BTNy FOIMUT S RKIREH L TOL DT, BRI D005, RN L 53
FOPERBIFFTE D125 9,

2.4. Vegetative stake % 7= Nucleation i€ 7 /L2 IS\ T2 HRMEE
SYFE  MEEOSEELH Grpd) | PuneilEReE (ERE~2800mm, FH2H12 H~5 H .|
FEERIR~26C) | 18I0, BRELIEMR

(3 FREMM Z 5012 U7 REREHTIC K D /AMETE ] (Zahawi 2005; Zahawi & Augspurger
2006)

OAM :
SEEEELMIC 7 = AR D Vegetative stake (Ffifl) % H\\ 7o %y FEMRIC L 2 HBAREAE
DATREME Z R DT « fR & /3y FINOMEREE, F1-8ufn . HE O E &S0 iRty (K
MDA AEIZI T D Nucleation (BB BBET L OAMMEORKED)  FFEEOAF
(Zahwi et al 2005) . #E#t% D KIXFEH (Zahawi & Augspurger 2006),

QA
Ry a7 24eE (~15° 30'N;87° 00'W, ) . Pico Bonito [E AR (10 T~ & —/b
DOUHRENLAR, 0Kk 8 7 ~7 Z— VI RIRIR, JE PH O3 8 A TR D iR
(ZHETT, [ESZARBRSLLARTD O OB P HAE, R 3 T (Rl L o R IRk
Btz OBy, [LFE D 30 AERITERII L C o 2B S L, 15 4F BITARA R U i)

@k
7 AU TR < BARD living fence MEDNTE 72, £D T = AITHIARD HEIR
L 72 2~3m OFffE (cuttings, stakes) #HEZX FKT D, T DX effiflia—b —o#
PR S CHRH SN TS, 7= AT LA CIA AFRRET, HOTOBEZENL
EATED, 7o AL L CORRWFAIH & RE#EIGTE S 2 #ifE (Gliricidia
sepium(Fabaceae, %R [EEHFE, #fm 10m /JVK); Bursera simanruba (Burseraceae,
KM E, ME 26m)) RO, MEHTOET 2R, KRB CHRE% 3 2O KX
T EDO/NyF (4m2, 16m2, 64m2)IT 4%« 2 M Fl 2 L —RIFERER L 7R X 2 4 7' v 7
R, THFE (Gliricidia sepium(& & 2m, dbh 2-4cm), B. simruba(& & 2m, dbh 5-12cm))
RS 1~3 %R (BRE 15~20cm) L7o, AEAF, R, #EE LA~ £
G.sepium TIIAHALIF O K & X %3% 2 72 (K & 50cm & 200cm, DBH 3 BE#Lk O FRExR & 3t .
FETAERNC L > TRAFFNEE SN EDDERH LN T A7), Sy F &
BN HRIX & U CHEEEAR M X 250 8 L. & & L. JG(PAR)FEDOMEREEELIN 5D Ki
B FEFHCm . MR ORI R EARE LT,

26



@-1 4R (FHEEOAEF)
Fi % 2 FER O AFRIT 2K %18 L T G.sepium( >90%)7% B. simaruba (30~50%) & » K
o 7‘:0 BRI & G.sepium D8R E <AEHk 6 » HRIZIZIZ L A ED/Sy FTH
FESEAICPASE U, B s AR 2 41212 6m_§LtﬂBsmwma®%ﬂ@%$
INTYRNBH ST, £ G.sepium [T O R X 7o fHFEIE ERIREDIZEN R0 72,

@-2 R (Wt O RIRTHT)

RS F IR L VIR EE &LOCOMKEME L 72 0 | TR ORKALICHE L 72 BREEME S
iz, BOXRFE LR Ny T (160 [B]) 2NEH(1 B L 0 EEFICE <, REFRLE
DRFHIRE IRy FOTD/NS Ny F L0 Ehotz, TORE, B 1A
B LR (FEOBNS) (TP Ny FTHIE Y RESRY . EERE RNy F
TIINES 72Xy F XA BEE N 2 ode, MEBIEBUIME Ny FTlE, Hih L&
DRI BN 2R o, HEBOBANIEL TWD Z &Rz,
HERHIIAA S FOIMANZ BN L TR Y | REEFBILR L TWD Z &R S i,

LIEPBREENEHHTE D 7 = o ABMOER LIEARICE D | SREREE TR L TWD
TIREBRSMEE S, RS D ATE @#Téhto@ 7 AV A TIE 60 75 200
R D BEME B P RE AR B S N H LTV D DT, S BTk Zefitfl 2 Wi B 2170
AU L7 2 3E U, B LSS X2 ARSI OMNL 2K D Z L REYITH
P

3. SRR D EEEHT

ARV E2—THY EF7LpMEE e =7 MIKRE L 2200051 20324
L= L=y 707 uY =7 b(Kanzaki et al. 1991%*; Ang 1994*; Ang & Ho 2004) T, W1
HILILERILD & 15~50 ik > 7o Gn LB CRAEE D 2213 H D W EADMRA L, —REB DT

CEVO0Hh L I HIBRE CR%OE=% 1 > 7O & EEy, — 7~y b
—Z N7 U T CIEHBILEEZ D SEEEEDNFTEIATOIL, E=Z Y 7 HHRMICE X
5o RFEIFA UV RR VT TEEDSTON TV OEILERN D O/RMKEAEZHILTEY
(KRB &EE 2012), HE 7T 7 L IIBRENRR Y | BIESRH L ZD RN T~ v &
— A N7V TOBEEINNSZICRDEEEZOND, T2 TInbDTay=y FOEE
Hoifrz il BT 5,

3.1, HHIB DIk

SEILB A BRILAT O RBUCE T T H 2 2D S LA —A T U 7D Alcoa #iLD—if
DIE T/ (Koch 2007%)i%., SAILBIHMERE S OB . EEFEEOFHRBERE) & IR <& H]
AREEB X DD,

I TCIFICEEL B ONAIEEEZER LI,
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A. HERFTOHHEZ U v ¥ 2 Z(ripping MiEOVE ), #E Y £ Z L(scarifying)

S L T ISR BE A O TEH C B S D U L2 1% Bkg emZ DJE AR Y L HHERE
i SALD 72D, TEEREDEE S, AT 5, THEORREEN 1.8 L RIS
LEFEHEYORIILETERLS 2D, TODTE2 ) v THLWEHYVEZ L
(scarifying) C L& #% % (Bradshaw 1997), U » v 2 713G ILIBRHLO B 272 it B 51k
D—2O2THDHM, HHKRKOREZRT-OMEEHE< Y v ' F(deep ripping)T 5 Z & 23
T2 C & % (Koch & Hobbs 2007), fHFEIHITO Y v & Z13HHzDLE LR U XK 9 1 80
CAEREI LT WO T, ZERRICI > TH Z 7 5 (contour ripping)(Koch 20077), 733 KK
HROEMH T HERFEL 7o TVWDH EZATH Y v B 7 AHERE S TV 5 (Nussbaum
& Hoe 1996*),

Uy B 7RI L, SHICHHEICE-THALB L, MhEM A5 &, O
WORE LBy OEM, MEMOIFEENC L > T, HEOF@ELAMz N5, 72720, K
SLBEA TR D2 N Z AT, AMORZ N TEEZFB O LS ELT VWO T, Hl
FE O RIR R R DS HIRF C & 2 RANEY 2 2 5 W E) & 5 (Bradshaw 1997),

B. fitkpli & LB

R TATIIZ R BAROFE AP D LR S EIRE 3 5 2 WIIMEM R E ENTNWD T
B FLILERHLO K 9 2 SR 72 T HC R AR AU, R b EARSARARFADFE I,
AL L, BEERDDHZENTED, ZHEF LY A FokEME TSN TE %+
L (TSR LRUAETHD, B LI HENOZHOER « BRI LT
BINE ALA— A N7 U 7 OFL LB (Parrotta & Knowles 1999, 2001; Tacey & Glossop
1980, Bell 2001 7> %, Koch & Hobbs 2007) Ci#ftis S 4L T 5, EDOH TY < OFL LR H
DEFERBRCIL, R TEOR LX) ORHERCEE 4 L2 < Th IR AL L T
% (Parrotta & Knowles 1999, 2001), & Hic ED & 5 2B LA AW D00, REFEHORA
BRHEAT DN, A=A N7V 7 OFLHITIE, BFILATZERE LBIOLANC 2 4/ ILFE A L
TeR T ARG IR Lo, BN OFHROER L2 ERE LT L BLLRho728
B LV FELLEL ORWHRESTL LT (Tacey & Glossop 1980, Bell 2001 7> 5), # 1% KHH
RS 5 EIE IR T 5720, REOEMRTFIX, L OORKEH L HFHT 5
B, B Hiv7e\ (Freeza 1993, Koch 2007%), #ifif ek 2% LT 20BN H D, FoFk
T TR R NS EAEE T D FEH em D F +(Whitmore 1991%) 2 & HT DN H - & 1 %)
B TH 5 (Tacey & Glossop 1980),

T =Y OFREITIER LR KT 10 45T ZIRARA AL LTV 228, HERRAT OO Hitdfr 2.
ERTOID PN DFRIRO AL TR < 289 5 2 & 3/ S fu(Parrotta & Knowles 1999,
2001). Hb¥Ez & OB O EEMENHER S L,
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3.2. MlAITIE

FLILBAHE C OB EBITITER S CHEEPH 5, BREZIIEARCA—Z T U T Ok
LR C Ik & & BICE HVSRTWD, —HHET 27 TIRUNEE L 72 SCHRCIEiR
WCE o THENH LN TS,

A. EFEX

ELHE X TR, B SR LBRHLZR & CA < AT T D R E O i FTEE 7%
FRRBHREG FiETH D @ISR . 7~ O LB CIRERE X2 X > T kHk
DARRNT U 7= FH 3 s & T % (Parrotta & Knowles 2001), A —A k7 U 7 OFLILERHLT
TR & & b ICERE X N R B AERIE IS 2 - TV 5 (Tacey & Glossop 1980, Bell 2001
725, Koch & Hobbs 2007), B & (2 OW CIEAT#R TR L7223, 2 2 CIXERF E piofE1
DIFZ DN TR,

HFME 2RV CREFOUBIERFEE OAIMEEZED 5, v L — 7 TIEEAGQAE L
THEEE Lz AL 3T (Intsia spp)DFEFERITE L . EHROWEL R, I<KELE
(Appanah & Weinland 1993*7> ), B # & O LR - O3 FE BT 5 ik L LT, 2540
BRI TH LD, FrLnHiEE UTEBERA—R 8 Z U 7 T TV 5 (Bell
2001), HAICL>THA—Z T U T DL DIERMEITRKREFMEES NS, ik, B
KIZEHR DB IRDFE T OIRIRZ IR 2720728 F 2 6T\ e, BIFRIC L - TIEEL
RKPBFEHE RS Z D0, BFEART ERERIECH Y | FRlEE O L TIIK
IRFTAE AN 8 L\ MR CA 2 ©d % (Dixon et al.), fEFERTICHE -2 /@ L7 0 | ECEN T
KIZET &, A NT U7 OFLILEIHCIXERE X ORIIEN 25170, KL
T2 LTS5 & B D DFEAEDEEFRN 50%LL EHE % 72 (Bell 2001), Z D)5
WRITHAEA— A k5 U 7 OS5 ILER A PR I < AT U % (Koch 20072,
Bell(2001),

B. fifhk

W7 T OFL IR TIIERBEIEM & & HICPEEIERZ S BIIC L 7S s i o7 Sk il
O E|Z H—ff# (Kanzaki et al. 1991%*, Ang 1994*, Ang & Ho 2004)3ThiL, FREDZEZ %
biv, BIUREBTEZRLTWD, —FHA—Z 87 U7 K OPE LR CIXBR 57 18 bk 4 S
KIZ LT ZHEIRAERTH Y | B OFfetE 2 £ o T RO 5t 4 B ERIZ L T % (Parrotta
& Knowles 1999, Tacey & Glossop 1980, Bell 2001 7%, Koch 2007%, Gould 2012), = Z C
ITAR AR, & AR TR AR (FRFE) (2 oW Tk 5,

i) Ak AR AR oD i RE

2012 FR1T, & A PRSI ILMEE B (RIS IR) TIEME IR 27 2 DA D4
BRI A DS o 7o, TP O A BRI & SHFE LI O A LRASTE & - Hi
TV 7z Eucalyptus camaldulensis (Fi#2) 1372< 72> TE Y | HEEENIT L A &7 il
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\ZT BT oA 7Y v ROMER STz, E.camaldulensis ARIEEGE & Z1UE R L 722 <
TRMAZRE, HELVWESNRDSTZOTHEIRL, THI T ATV v bz
D EThHD, BEEEL T Acacia mangium 2R Z LTV, ARSI L, THEAREE
L. PRFEICITERCBIARDZERZA LT IR 58l 2 R L Cnve, 2720, <
RIRRDB TN DT Z TR g & OBBZE BB IR TRO N hole, T4
= U7 O ILERHLIZ AR S 4, 15~20 472 > 7= E.camaldulensis 4T % [F] U & 5 IZARR
NTERITHRHIRAE T, HH8IE pH & RN MK < | TEOBIERHETT L TV D Ll &
1T % (Alexander 19892, Olowolafe & Alexander 2007), [A] U HIIB I SAE R S U776 - D
Acacia albida AR Cix % A D4 L F U L 91 Pl 8 ¢, E.camaldulensis #£ & ¥ 1=
HED@EHMET L2 A%< pH & HEIERIFNEE A3 & 7> - 7= (Alexander 1989°), fii )7, # A
EERY 47 7 — k O EJFER NI @ Rk & 47z E.camaldulensis A TARTIEIT < ORI L 0 Fll
B D7 nns, TEhE s I ITEREIERR XV £ 225 7-(kamo et al. 2002), ~T7 VA Tt
E.camaldulensis A TARIZIIATUE DHERMR L O D70 WIREARSCAR AR EF LT Y (Bone et
al.1997) | £ L b HEREK S T AT CIL FBAEANKIYL L TWD, EbIZ, =F 4
T D FHEANIEE L 7o NP RN LTV A E. camaldulensis &7 88% < O—H Y
ANTHTITEE R FEEAANEST LTS Z &G ST 25 (Michelsen et al.
1996), #LLIEfH#> E.camaldulensis HEFH Tld FEMANES TE ARV 0i, HEEk T
FRNZ L L BHUKS OB (RIS BEfRL WD ARENENH D, TEEHEE
RWEREKE LTT LaXy—0mbIF 5T\ 5 (Olowolafe & Alexander 2007) ., % A <°

E O e FENMBOFL LB T — IR b D & T 5 & FLLBRHT,
E.camaldulensis [THEFHA & L TENL TV T HEB 2 1S S, FMEEOKEI A2 1w
WZ T D,

i) TERAEEAK
- H RREIR AR

ERIB e HHE 2 D% K9 70 BITEDOEB RIS O RR DB 4B BIRZEE L7~ Y
> OFL LR TITAT 10 LIRS O RREHT B MDY | BERYIOHEEHMORLR L%
BR72 RS ERSL LTV, IREBNED AN RE W E S TnD, 72720, LD
RIRAROD EEL 22 ST O CTHREF O K Z 2B KT T2 (Z AU ERR S 2 R ER O
ATHRLTHD) . £DRD, RAKICETITIE, b OBFEOB FHERALETH
% L # 2 5T\ 5 (Parrotta & Knowles 1999),

o BHRAIRIL T 7 VL OMOTEEM T HITOI TR Y |, fHix 2R % FF> 50 fifH
U EOBEEMET DL, TOAD=AKIEDOELEZAToEY LS, HENIZZE
L= BRI =R IERR &5 & LTV 5 (Rodrigues et al 2009), Z#uizxf LT, 50 fi%H
YL EORFIIRE O CRERH Y . RO LY %~ ORFHIZ BT 2 BREOMAS D
ENEETHL EOERMBH L, FE, LV DRWEHEORRZ TR ZINH TWHHH H
D, HHETOEE., BREE2E2E. 250 FNRHEFEMNTH 5 (Rodrigues et al 2009),
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kamo
タイプライターテキスト


-« RERMAE LD "I REME

F—A TV T EEHOFLILEITIX, WEERSCE S SRR & OARER ORI
R EE L TWD 2, ADOHMBITZEN LD b, EMSFEEIXSSICERLE S T
- 7-(Koch & Hobbs et al 2007), A4 —2Z k7 U 7 ALEOFL LR 0> 23 AR T, fE
RIS DRI LTI Y | RIRMRD B A 22 3R S AERAK TIT 72 < R
W3 2 72 DITITEB S WO Tk e EAKETH D & ST 5 (Gould 2012), A
— A 7 U 7RO LT b IERE 15 0D 24 T o TR TR & 0 B
T2V, DBEORAFENMES L TWe, BBZTTOLORAMORENLIEL I
TW5(Herath 2009), A—A 7 U 7 HEEOFLLBICIIEHEO 20, BEiFs, il
IZE > T30 HEHICHEDOENS (FEE) 1TRBHRO LT LTy, TR R H
FVEITWRA o7 (Koch 2007°), BLED & HicA—2 b5 U 7 Ofk L Tl EE 1E%
IZE > THEEICHERDFALEL THDN, TORBHRICETZOIIZS HICALGENZ D
ERH D,

- (EERO AL

7= UER LR T O _E RO & F 3£ (Knowles & Parrotta 1995, Parrotta & Knowles
1999, 2001)1k, £ < OB A LI L LI=A8, SEILRE &\ 5 R O RFEH T, ST KK
MAERCITE O F A, BITESEE, M2 fR, MTERTOSZ IS B, SRR L VK 10 4
BRI ELBR I W RAIR SR 2 i p L. @ WVaEl (Lamb 2005) 245 T %, 7272
U, JSHEEPHICE S O 2 & RO T O IR FRR AR Tl FEADEF IR
RRIIGATIC L o TRESERY | R BRAF IR DR D 72 < RERTE D IR LA
RONDEFTE THRA T, EFARRMAKET D &, i DAEERMKSICEREL 5 2
LIEYEN S D Z L, E=F U U REICL VAL M EIN TV 5 (Ferraz 199), 37
HORER, AT BRIFET & RREI & T LEOREITILEWVIZ AW, HEAEEY &)
RAFEFTCIEIRRET LV ZoTo, ZORKITIE-> &0 L, I OEEIELRRE
T, B O E T & B E T A U2 ATREME AN S 40 TE 0 (Ferraz 199), FIH D&
EIEEDEEML L bIZ, BEFEEOH L I35 1125,

S e D IN/AY: ¥

VI OERIE¥ESL, PEMOE=41 72T\, ZORKRICL-> T, EBEHIHFED
R, RAFEORE, FHAREHTOME (ERFE) REDEEZITV., BEZEDDZ
LWTED, BAIDEEMEEICZ OREETRA LENN e HHIREEEZ L TH, TR
OHIFNEDH DB, E=F Y 72BN, BNEZER TE R R2FBLEIOND, &
—ANZUTETY DTl MITF=X Y T OEEMREHZTWD,
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i W T ER Tor B e
H BEM - BT PEY - B P P P
EElE M oAT HOAT AT+ FH AT+ R T TN
WO - AR P KR /- B s - - i
Hi ekt CERBEE e Wi R L
(B l
AT RO RS
R AR AR
v v
CRCHM SRR (R | | l
A e R
i+ (XM (LA TR
RATHRE)  AEHMA A F)
\\\\x B T B ‘///
RO
v
SR
(CHIT)
R, T
v v V
o PORBIN e M
MWL 2 FhY WL 2 H Rt

2-1. FRILBR I 360 D FRARIEIE J5 ik

2-1 [THRL B TR S T BIE T ik a2 £ & o Tc, AT OAOBATIETIE,
RERFFHERBI MRA LT AR iE, AR TRIBS 2 & Ttk a2 MR 92
2, BERPBHETHD, NIRRT 2 A A TR T, “IRMEKGZZ IS
BB HIORAE PRI FE O ERE X 2 L2 T, ERNEETEEO ML #ER T
2, WEROFIETH, PRIMRAZDNAPRLETH S,

4. BB E L DS EAR
BRI, BB e L CRFFA SN TE T Cit, THEOA L EORANREL

<720, ZORER, BEESHh., £ <134 X B DT F ¥ (Imperata cylindrica)7e & 23 55 %

BJRIZe D, ORI RERIX, BAOEELZTOT < RSP EL FREDKR

DIEEL/KIFTHEMAE DK T 722 EOBRBEMEN AL D, BEOENIH LN, FHYRE

OEH TR UGEBMEN L, AROFAENREE 2, TOFKE LT, —KiIcKL -
THERS O FEORITE, HET 58 k7Y (Lamb 2005%) B3dHIF 5T\, AfET
Y BT 72 SCEROFIU b FEOHEEDER 232 58 TV 2 fil(Aguirre et al.2011)23 /L. 541 5,

ZD XD EERNAZRY BRE, ATHR L THRKROEAZ KD ONEEREO i L F 3

Th b, fliJiH kD Saccharum spontaneum % 238 (53 2 BB HIOF A& . 1 +
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A & BB L DA NV DN 2 E R KRIREFHAZPLE L CWAEARERNTH D
(Nepstad et al 1996, Holl 1999, Hooper et al. 2005 25) & X T\ 5, £ Z CHF-8fh 227
BRIEAZ NBIICAEY . RRERIC LV ER A ED | RO EHENR L 0 &&E 20T IR
PMEE T L KD &5 5, gk & RIREH 2 A5 723228 Nucleation B £ 7 /11
FES W RIREE DOBFSE(Zahawi 2005; Holl et al 2011; Zahawi & Augspurger 2006; Zahawi
2013) T %,

I TCHEETEMICATHRT 2O OB 2L RO THOMER E REHIZELD
RIRMIE TT DA 2 A L2 O A & MG 5,

4.1. W% DIE¥E
FEFEH ORE IR BT O HiHE 2 L MR E DEBIZHOWTIIRTHRO@EmY Th b, = 2 TIHEEXD
W EH e mE A TR L,

A. Bz

FEFL AT O BN RIL 2 < OEJFIERTRD LTV D (RTHRS ) B & T2
DEMHFEN A THRIEIZ LV S 52823 Em £7- (Otsamo et al. 1995*; Otsamo 2001*),
7272 UAERNE COPHR I LB 25| Xk 2 35D & 5 (Nussbaum & Hoe 1996%), =
DEE . EEBVOFRRBFENE Z b D,

AV RRTT, TWHYV 2T, bo bl bRIFMTHRNEEB X Do HilFEx (i
4 el 3 7 ARNCHE, MkERTNC L2722 59) & FXIEE skt 1 % 2 13,
MRS 2 £ <HTRD Lck, X0V, ZOH%ITHE 1 BEXIV A D) 2170, JEfe, B
EAAT T 4T3, S RBFE kR 2k Lo & 2 A, JktfED £ <1k, 4£7F
FOREERNPKE 2D 7-8 F4 bk L 72 (Otsamo et al. 1997, Otsamo et al.2001*) (fF&
IO TN TR ICREL72) o

B. fiHA X

LD U REE T, SR OGS (RIS M) ERIT L 1T, KA
IR A 2D CHR 2012), FRICHIHIRCRIZEIA D & 5 (Nussbaum & Hoe 1996%)7%, A3 ER
Bl ZATIE, RBOME, OWTITEAKRDOKE ORI RN U 5 (Nussbaum &
Hoe 1996* D)5 G &5 2 HALD, KEETHER D RN R OH R RN Y vy B 7
(Nussbaum & Hoe 1996*) 3 H % CThH A 9,

ELFCCIRIRME 2 b 2503 & 5 (Appahah & Weinland 1993*), Dryobalanops oblongifolia ¢
WMARZMZ DRSS EZEZX CT AYEFUHHR L& 2 A, EFRIT, MEGR LHOE) %
Hi b 2.5em 1 T 72 AE 2 X C 26%., MRF A H T 10em (2 FIF 722 K Tk 79% CTh -
ToMS, RN TILERAE 2 X208 62%., TRFIEZ X 72% & 720 | 26 F OB CEEE 2 1T AR D
EEREZWHETE LI LR ENT,
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C. HEFWEM]

I EGH T b WEIEFHZ & U FEBIIBER O L WIRHNIAT 5. 228G OWIZBRW
PETHFIEENTWDS Z L H%W, T2 T, b —3 7 TIRERITPNIL 10 L Tlo, £7-
P03 16 BRLUMEICHE R T2 2 L 3D 51T % (Appanah & Weinland 1993%), ~ L —
TN TO A EHRIERIL 6~7T FHZ b - & bK<, ZO%ELL EH L, 128505 16
FEDMIZ 30°CLL EIZ72 0 Z D% 18 FFtH & TRl L7k, a2 3% (JIRCAS
2009), ZDIREZENS R T, FEEBOHE b &H DDV FHOMEEITTE LT RIIED, F
% OIEERRIIIR OGN D23 16 RFEH O OMEEL D D & fEEBRITEVRIR & VA 4
. ETAERREHOWATIRO A R A BT D 2 LR TE, RN RN TE D L
EBEZOHND, Ttk 4 FrLIEORAIIBIG AN DI, = L— 7 PN TIE, i
BN E STV DR A 16 RELARRICHERR L. RO &V A mangium M3 ER ST b
(Kamo et al. 2005), #k* 7ol C4& HREF T D 72 DITITAK R ORFL 72 & O R A B 0> LA
IRKBETHA I, B, @IRGE LT WEEREE TR A N L ADDRNWE J5iE
HIFTR L THLMMEL H 5 & b s,

4.2. FEFITIE - B
A, B BIRERR & BURTR AR,

BRI CILBME OB, HRICE VIR RIZE R EEZOND0, 2R
2 U F O OIR S, (BHEFR & BRI 23 5 70 2 B FR IS ~ A BHSTFE & 1R AH) &
HL R FRAE Rk O LR Tl Ak 15-16 R ORIRADAESF - iR, THKR, WiE
ORI, K OVF A Rk L TR D iz, (Montagnini & Piotto 2011), Z ™
LA, BEHENGFETED L) ICHEORE S, IEHEORLD (MEMERRR D)
RIFELC~ A RMSTFE 2 N 2 THEAR L TV 208, Bk & 72 5,

B. VA 7R (RRIKERATHZSR))

RFE D F 70 2 /N R B — B FEAER 2 B 1 7 BOICELE L. 3Bl L~V O AR & AR
HIET, MR AEATH 206, BARRZD XS B itz LI & LR,
7272 U, REBASE OO SEHURFIE & AR O ST HIBREE D HRTIRA S LT, TR IS
B D, A LEOBEMBH TORMEEFTHSIR) BTO—BITH D5, HENEME
LI L5 D A I T b AEM AR 2 BURE L 7o Rk B & LT BRI FREL B A b
Do FIRMONMBRET AT SLHIKy L. A2 OSLHNITE L7 2| iR A %
HARNTHOGC OB 2 AV CEE L, /INER A L. IR S 72 S/ N R A 25
A ZHNIRE T 2 HETH D, BEEEICY 2> TE, PHHERARPALERSGELH D
LEZOLND,

C. FIMASTE & fE AR
BRETMIEDTR < | HIHI AR 23 B Sb ok AR N BV 45 th O BEUER O T 512720 > T
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0. BlZE, BT ERR AN EAE L TWD E 2 A THASERAROA AN L
DT E TV 5 (Carpenter et al. 2004), 7272 L. FIHIRE O RODEHE I —fRICHFGBE,
FE K Tl BT DAL TR AR E R 7 e O = 7 N TR, RAEBHIRAT 2 & &
WITAEZE L, MEF MR LB L IR S IR IS RARTERT L TV 222 ERAR O Frfie
PENRESE LT % (Rodrigues et al 2009), F7= 8k ¥ 14 Sk BEAM A2 IR E Lz KM
RIEMHIDERR S WO, MEELREREOBMBRTELIIME I N TN D, KKK
DHEL ZERNT, KIS ORI IIAEHKFE (RrlOERB ST ME e A ERRTH L
TV, —EITHEEARDOEMICLDRBOIREN A OND, £~ L= T OF T
b FFE R AR S AUBE ST AR — 312 5 23, FHI—4F O RIRMRITRER 238 0
WAL, BB e\ T2d 7 X3 Bl e CEB SIS IZIZ A ERREFHNRA LN
T WO REM TII EARNFMOT-ONEHR L TND, RREFLHFTES e A
T, BAEBHNC X 2 BMOFAZ R 5 720I121%, fERBEOMS TR, #)ICRIED
ECLDRNDBH DD, ER - FIH - RO KL BLETH D,

LR COLE MM FEAME AT 2 < OfFE ¢ 138 LV (Otsamo et al. 1997, Otsamo et
al.2001*)2%, fEk~ A BHEFE DO PIIXFEHIER D FATRE RN H Y 25 Th b, =27 T K
IO SR CIE G E ~ A BHE SRR, Alnus acuminata O EAS, FEBEHIZIA < A S
TWVWAHRRAR L0 R, A2 SR BTE & HE22 S 72 (Aguirre et al.2011), F 72
A5 A TF ¥ BRI S v H ~ A Bt Pterocarpus macrocarpus AR Of#EFk %
12~14 O BUFEITHIR O “KEB RIIM I D OXREWERETH o720, FL~ARO
# H#HE C & % Dalbergia cochinchinensis #k & Xylia xylocarpa #i% — kAR DK 2~3 {5 DL
71 H Y (Kamo et al. 2088*), H i TOF A Al felk 72 ERBIFE L BN D,

D. &hfsk 1L ORI R & KR
R ERIRDO B E G R & U TR EO— KR 72251 A & K i (Mansourian et al.
2005)% LL T2 5,

B — e
SIORBIE R SEARETRESL, AR REEROME, R BREERTE (RRIZKRTE)
TERMIFE  FA - mORREIOMIE, BRERE, KR &< OB CEMRET AL, —
B,
TR A ARAE R
HRRZ FlR A akittom B AEEom B HEO% R, 7 REORHE, UL
HERFH] & I FERS D 2Rk (RREFRIRIZE D7) )
KA WU BRE O DY O R EENE, B2 e
EWA VIR 5l L~ TOLZERME
R BBV A 7 TOERIEEN B
ST EHE A OB L ~L T O
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4.3. BROIEE 71k
BT O BREEMN M 0D 5R NS Sfe B A A R S0 — SR AE AT 0D MR 3 L 1 B D R AR O
B FMERBRT, £ OROBROFHGEIEN T 2BR SN TVD LITFEWVNRT, kD 3
DOFEF, R LT A THAFRIH LT, FIROBEEZ1E0 5 HIETH D, 1 D1, IR
MRS SNBEE T D BEARDPERIC L0 PR STV 2 RAEBIRORIRIZ, BJR TORKT
PN USRI 2 B AR L CE R L. R OF ] & BRI DIETE % 5t 2 Jed TIE AR (i
ZHR) | D 2 SOFHET, EAER 2R L7 J7E T, RSN Tl AR 2 S
@kf%ﬁ@%ﬁ%b RABOBEGLRT LI, REEHICHE LZREAEY, 20
BILEBORBHENEDRRCE « 29 6 0 OFE FHUAIC L D REREF 250 . KM ZE
@mtiokféﬁ&f WD N THOIEN R AR LIz FiETH D, ZDHIEIC
(X AR AT D AR & MR OB E RS S T (B, Sy T) O 2
DOHERD %,

A. JEATIERK

?ﬁﬁ;_if/t ZOWTIE, I CHRRIT L7z, 2 2 TiE Acacia mangium % il Z7E SR FE O ff T
Rkl U 7= el &2 58235, FEERHI 2208 Acacia. mangium MO R O v — 7 1%
<~ L= 7 OY AN TOHETIX 4.5 F4(kamo & Jamalung 2005), 1 > KT 7 Tl 4-
6 “F-(Heriansyah et al. 2007) T, £ D&% KEILFE L <D 5, L7223 > T LA A mangium
L DOBA LT DT, ML S K2 DEER AR T3 L& 8-10 4R DRI M AE G
TLOPEY TRV EHEI SN D, £OBRFMRF&EZIT X, KBAFNIFAR O &
EAOERICFIATE, FMENALHIRCTE 5,

B. Ak
~ ARG OISR 2RI T 5 Z L2 D (Holl et al 2011), AEFRADEE D K&
720 SR T ISR BR300 . % < OFET-25HU S AL, RIRFHHERT 23Rk L
@wﬂkmm2mwotﬁﬁ@@@%@ﬁﬁﬁﬁ&h8ﬁ<\%®t®\%m%%&ﬁb
DICKRKIFET (BREWMEHE) b ORREFHNR D ZNREBEZEED 5 ETokR
FIZRoTWnD, £ T, KRRHET OB THRESCERE N Z X 5N TWD, £ IR -1
i % e N IR AR 570D B & BB MIEHE 24 %5 (Martinez-Garza & Howe 2003) & 41T
WD, KRR B B S IRE A 2 < . TRz Lic< vy,

C. Ny TF (&) hakk

—WKIERE DZEFEIRE AT T /L (Yarranton & Morrison 1974) % 3 (2 MR s TRl
LTV, BELIEIE, REHKEZEITCL LD TR/ NREELETHD (Zahawi &
Augspurger 2006; Benayas et al. 2008; Zahawi 2013 %),
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i) ERET L
WO CIRERANT SEBRFRDS X FARIT AL T Do SEBRFE D BEEVRAR I L 0 HHEDVE K%
fbL. BAOHE FHARLSMD Y . Ry FRNITHOBFEN KIRER L. v T OO
BOWFIZE RV, S HICE L OBRENEIZIZHKNL L, Ny FRIERL T, DWIZiE
FoXy FORREE LT, MIREE DRI T D, 2O X I Ry TR E e b —RIBRE I
179 % D% Nucleation (BZJEik) —KBBET /L LI,

i) 23y FRIRIC LD ZER

ZOETNVEIRIZ, ETEIFEOTTEMICO L TEEO Ny F () RICHEHET 5,
BNy FITE, v AR Z G, PIHIREN R AFRNE < BES RV EfEZ, .
BT D, MERARDAE L, W2 P T 5 & SRS PR Sdv, RIRFHICH L 728
BESELND, S DITHIBARIT, BEOILE VKL 22> TR D OFE1-#M 212 L
720 ETHERAROREEM 72 BECRESEFICBAm T 5 2 LTk b, Sy F &
BRIy FRIR L, G LT, B RRORME LW T 5 (Holl et al 2011;
Zahawi et al. 2013), Z OJ7iEIL, AmEAER & 0 EEE O HiES 7THE T(Benayas et al.
2008, Holl et al. 2011 %), B KX RFETH D, S OICHMREENERTX 27 =
VARTEDOIR LA 2 N T8y FOMREIED | RIRFEHHERS 2 ploz S & TV 5 (Zahawi
2005; Zahawi & Augspurger 2006),

CZDOHEIZ L o THHEF Sy FRTIFRE FHUMIZ L0 B LD 3 L <2< O RRAHES
DAL L TWADN, S HICEBZRESE 720121, Ny FOIEREE Ny T ORE
MIBETH D, —HITIIRAREHIC L > T8y FOSMINT RIRAEMER DAL LT 2 4l
(Zahawi 2005; Zahawi & Augspurger 2006)H 7 H V503, BIfED & Z A7y FOPLKRIL
TS > FOBGTEDILRIZE > TV D, RER/NRy FIZ LML Th D LD K
M%< (Fink et al. 2009), EHAiIC X 2 FE1-23%\ (Cole et al. 2010)7= 8, Hefst o> BT
HFE Y 72 0 OFHELA %\ (Cole et al. 2005) , & 2 TH/ Ny FOHFEEIL LD, Ry
FOMUDOKAREFH 2R T T2, TR ERMBETHL EEZEXOND, FloamiEik
LRI U K D IS KRIE - DA D 22T sd | KRR TR OB PRk ) ERE & LB C
HbHo ZOTERRLLNTND DL, RRMITHERAIT W & 2 A D RBEF O AL >
FHOAEBMTH L, HET V7 THIA UL IR HIUE, B 0072 SRR A
BELTORBEEH L EBZLND,

2B, ERITEFTHEAROBHAELLET 5254 (Zahawi & Augspurger 1999 %) d & 5
N, BIROWERDBGEEZL E DO, TOMEREBNRNS OFEFEAIEZHO L, HAE
O FRENE & E D D & O (Vieira et al. 1994; Holl 1998, 2002; Zahawi & Augspurger
1999)H & 5, HEAROFIESEIRAEIZ L - Tk, BEHUZEGF T 2H#EROALEZE L TB
FIE, BRRFEAEICENL O LIt

4 2-2 [ VTR SR T A DA AERIE T EZ R L, W OEHELZETS | #L0
B & R C & 902, N TR CRIREH D R O WIGE I3 2 R T 5 7o O HiE
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MAS . RIRHEHT 2RI U I AR RIE A TIRER & 397 £ 72 O ISER 1% ] ORI 716
DFEFNEFEE DR ETH D,

HiE BE BE A - &8 &8 - Ec ot
H PEE PEF - BREL PEF - BRET BB BREE
IR - KR e R e RKmAs W R A, /NEFES
BEGE  H-AT RN T AT+ AT AN+ KK N T.(JRAZ)+ KRR
Fiti Sk RERFE  7ESkEE SR FARRE SRR ARRS ERERE
3k~ A l l l l
—fREMK S REFER TE R FEAR AR fsfE S R A 5 A
ek~ AR l l Sy FHRR
PR AR FE A5 RIR T HT TR\ B 4 FE - HCAT
T IR RIRTEHr
%\/\‘: v FHER
v
Ry FEE
'

(KRB R 1% 1 181 1
FEde, EREE)

v v v v H

B Sh S ASHRAR TESRBIFEAR  7ESREHREAR R KIRHR
ek~ A F
FroRL 2 IR L 2 MR L ? H & Erpet H et

4 2-2. FRHURHIIZ 351F 2 BRAREIE 515

5. ¥ 3 (saline soil) - 7/v 4 U 18 (alkaline soil)iZ33 1) HHEAM

REFEEORGHNZT VB ) FEHAEENTWDLOT, T8 Y HETONHIKG R, il
A2 Shen & Hess (1983)7 B L 7o, Mk T VEAETE JT1EIT DU TR RO FHE
DFEIZHET DL EZ 2 HND,

5.1, HbkA 1HUC 5 2 5908

HAS HEREAWIET S T LI L0 LH D OB ERD SEB. 2 ORI LT
D L ~OKSBEHRED L, L1 EBORSHERASME T 5.,

A HHRICE D KOS S, HHROBBEAUGE SN, R L OB R ERICT 5,
CEEREICHERL LT U X —I2 & DA RO L MR 2 S B Do,
K7 & DA IR ST AUTH TS 2R F S8, LHOBKEBD S8 5,
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5.2. AN
Je P BHEOALENE, WEREO ST, HIRE L pH Z2IE L, HEEEICHE Lo, ke +
BURZETZ ENEBETH D,
o WADEFREED DDA NEELS T 5,
o HikZEL LT, HORHZIRT 2 OB
o JifR, EHUET N T AEINL T T ARZIDTED IR S FuoaBEENZD,
EBHFELY COREIE, IR
o pH 85LUTOT7 ALY HHETIEHEUESCABE LML TH BHADEFIX
AREEB X DND,
o TN EHETIX, WNHINLEE D L RIRFICHRT 5, BT T, BEARN
52, 3EOKEDOHK, I,
o (FEAEORBHUIEKTHEREL ., RAID 3 FMITFREI LB,

¥, WERRT A VHEEROKRITIIA—A N T VT TRIBABVEDNL TV D,
KAFEEFORIEN THLABEZTEICITEIAL I L THEZWR TE, FLRAENTH
DA RIKNEEL TRt e BAF ) 2l 2 13ttt A hfn, BB T& 208 2006) &

6. ZRMER L GLILBFH, BR TOFHFMKDOE T

MAERIIT, BROEITIZE bR OB OZIZER T 5 & el b ARE
THAZN L CEB N EL RO —KBEBET L(Z L AV, Egler 1954) LEB DY)
HNZABFEAR O 2 3 e B O BB TS 2R i - Tl v . BROEITIX, &
TR, EEEN R LN HlEL, BB EARBITED 7% 2 IRIBBET /(7
LAY Egler 1954)038% %, Z 0 _REBET MTRAN A ORERLFEN R £ > T\ 5
Z & B ET M (deterministic) T T L & Sl b, EIRO /Ny FHEFRIC K D FRME LR
LB DZERET )V Ch HEEIKE T /L (Yarranton & Morrison 1974) % 512 LTV A 53, /X
v TG —RBEBNR DL EBEL TS, — 7~V ORI CTER D& B
B DRIRE 2550 70 BHFEREEL L 72 BRE eI, “REBET VAR LTS EEXDH T
ENTED, ABERE RS L. FRTO—UREB IS OV ERE TIXZ O #fEH
RKAREHF L. ERIED D, £0%, EBEYIETE ORET) ORKREFNTEAL LR
L BEWRKTHD, —FH7 ~ Y 2 TIERANHER L7 70 BHFELL I8P S O RIKE
BRHY . EBPEATWD, ZOHAIE. ZREBET VLD KOS B RO
Bl BT k0 | RIS DL < ORITFED RINFEHT L. BIFEORE I IMERA (stochastic)
\ZRE D LT 5 Horn OESRERET /L (Horn 1976)I2Ht> TW\WD L O It x5, 7775
J &R UKD B SYIBTECORAE ) ORKREFHN D7 EBZIIMRA~OBITREL 22
STWND, WE->THRM7 V7 CTRIU & S REERBRZ T 5 L. RO FERERMTECTH
L7 ZNTXRBREDOL 1L, A EFERENORONFHEHETHLIZ ENEZ N
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(Whitmore 1984*)7= >, KIXMDE TLILIE U L 5 1B O 1% BB CE 9~ 2 mTREME DN
W, TDED T EAATXROM TR ENBEICRD EEZOND, IR BRI
ASOIHITBTERE R L D AR HE, AETE ., BERE 7 /L — 7 Tild Z Y 97\ y(Chazdon 2008)
LEINTEY, BT LD b RDHIESCHRRORERE DTN E L IRttt D & 2RI
DEITLOFTNBFENTH D EHREIND,

7. BIFEERR

Z 2T, RISTRBE O —KEMICRIA T E 2 S ekt (B4) &R bR MR
PEVC R FH FTRE Ao IR, 70 & ONCHUE F 721 O B4R 03 2 72 \ e B i AR <0 F A4 A2 P L i
U7 FE SRR D PR R TE, TRBEHIEAR D — J71ECTh 2 ATl L -, AFE0Ox5:
E R DGRBS - T U RERICTHEN B D E O AR, SRBE IS MRAERE & LT
RSN D~ ARBIHR LU & & HICTRBEHI O /) 2R L Th 5 B & (2 L 7
R OREE K AR LT (F2-1),
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#F2-1. BUET U7 O EE A A pERTE  (Ashton & Hall 2011)

i B4 fiL o> Hi& [EESE

Adina cordifolia Rubiaceae FEH Bo A
Alstonia macrophylla Apocynaceae R FF A JeBRs
Anthocephalus chinensis Rubiaceae HH & Se B
Anisoptera glabra Dipterocarpaceae M o P A
Artocarpus heterophyla Moraceae P T o A
Balanocarpus spp. Dipterocarpaceae T o P A
Calophyllum spp. Clusiaceae HM. TR o P A
Canarium spp. Burseraceae M. WG [ g
Chloroxylon swietenia Burseraceae R P A
Chukrasia tabularis Meliaceae Ao, Gekh, S A
Dialium spp. Leguminosae it P A
Diospyros spp. Ebenaceae it M A
Dipterocarpus spp. Dipterocarpaceae #fAg I o P S A
Dryobalanops spp. Dipterocarpaceae #fig i o S A
Dyera costulata Apocynaceae TT I R A e B
Gluta spp. Anacardiaceae 3£ Tt e A A et
Eusideroxylon zwageri Lauraceae 3 TR P A
Gonystylus bancadus Thymeliaceae iR H R A
Intsia bijuga Leguminosae T o P A
Koompasia malaccensis Leguminosae e MR H R A
Mangifera spp. Anacardiaceae A8 MR H R A
Melia azederach Meliaceae o SeBR ks
Mesua ferrea Clusiaceae il i o P A el
Michelia spp. Magnoliaceae It P A
Myristica spp. Myrsticaeae £ H i e A R A
Palaquium spp. Sapotaceae TT I A T o A A Al
Pterocarpus indicus Leguminosae TN P A
Shorea spp. (Dark red meranti/red lauan) Dipterocarpaceae /5 TR P A
Shorea spp. (Balau) Dipterocarpaceae #thg. £ T o P A
Shorea spp. (Light red meranti/seraya)  Dipterocarpaceae g TR e A o R A
Shorea spp. (White meranti/white lauan) Dipterocarpaceae i Ik ol
Shorea spp. (Yellow meranti) Dipterocarpaceae TR P A
Sindora spp. Leguminosae i o P A el
Tectona grandis Verbenaceae Ko P Aot A
Terminalia spp. Combretaceae ik A
Tetrameles nudiflora Datisaceae FEH Bor P ot A

Vatica spp. Dipterocarpaceae £ TR e A v R A
Vitex spp. Verbenaceae Bo PR A

7.4, {ERAFE
A. FEFFASEEE © —Rikk(b

SRR WD R R AT & DA m B CGEmIZ I K B2V | \BKNTZD
RORFFFERIE & QBT TH ) 1T —REkbEE & U TR ATREZR BT 2 U & HE
HEnbd, L<ALNDEHmICHMAEE L CiX Commersonia bartramia, Trema spp.,
Trichospermum 8spp., %% -2 @ Mallotus, % & A £ @ Macaranga>>100 spp. TH %

41



(Whitmore 1984*), & ®DIE) &A% 2-8m FREEIZ L7272 5721, Glochidion spp., #2570
Melastoma spp., Phyllanthus spp., Pipturus spp.23& % (Whitmore 1988), Z i1 5 Ol D
FMITIEo X0 LARWA, /T U7 AL oA 5 R e G fE o 5 Trema
orientalis TIFHkADFEM (i) LW N TORREHARDOFH MmN D L CTlE 7-8 FFEE
Thd, W7 V7T DI & A& OHIE CIIsRETETH 5 Acaica mangium [ 5B HfiF4: 3
5 < . HfElE 30m (Whitmore 1988)IC# L, MOFH L AIRETH 5 Z LD, FFFn LK
B R e DR 2 2 ToBfE & A b D,

B. RFHmjcBimifE « HA AL PE

FBEH T O— KiK., MR & 720 5 BT U720 AT D B2 R A pEAS R
wF2-UTHIT oo 72 NT 70 EOBEBZRIBTED L ITRRED BV, — 7 F DN g
MRS, BB TEARICET 2 Z LN TE 25 EFELBEBHE (R ARLHEEFE, long-lived
pioneer)ix, AENFR L MITEWDGRNTZ D R DN E S M BV IER L HISFE (FRAE #f
Fi) X0 AMAED ETENTEY (Tuner 2001), ZEAHEITIZIRDERWERETH 5,
BEE THMOAIL TV DML L CE2-1LI4 D fE T3 Endospermum, Campnosperma,
Albizia falcataria, A. minahassae, Eucalyptus deglupta, Gmelina arborea, G. moluccana,
Octomeles sumatrana, Pinus merkusii, P. kesiya % (Whitmore 1984*)3% 5, Z 15 O
FED I EFFM L0572 )8, Octomeles sumatrana C 84 4 & #45 (Whitmore 1984*) &+
TW5, %7z A falcataria, E. deglupta, O. sumatrana %45 30m L4 E (Whitmore 1988)(Z
2%, HhSRHHE CIE Swietenia macrophylla & 5 FSCEREHEIZ A 2 (Tuner 2001), £FF5CEE
BT L7 HIGEAR 1 23007 < (Ashton & Hall 1992). #EBE il — ik (L% ORI i L C
W5,

C. TERBIFEDTRR

HET U7 OB OB RIIH R CHOABROBES RO E WK TH D | RO
D, S BISTRBEHLE RS D WIIMREAERE I L 7- B2 RWEE SRR H D £ 9
Thd, TOXRBFEOERICY - > T, RIBMROERRFES R 72 160 HFEIZ OV T
FEFEAEH, MR, FEFORO W, BAERE, & OICTREEH CRUER 2 MRk, &
RENTATV, HIRARRFERNC, DR X < RBEM O BRI A TRE AR 2 8 L= j kD
KR DO FHAEMIZE(Knowles & Parrotta 1995) I3 FEZER D 1 SO A EMEZ R L T\ 5, B
TIUTTHELERBMRNIESS L TODHHIIK T, DX 9 RFIEIC Ko TR B Hilgklz
1 U 72 ST BEHIE AR T RERT R 2 502 < BB T X AUE. SRR D O FE AR B 22\ T
TEMTOBRMER, EromEErmEsEE20n5, LX) R RBKOFHAE, #F
FEICITHEM 2 B 5, RIRMOBESHE AL TV B EIE, KRR B ORISR E (3 X E
DIFETHH D,

BIE MR OB R THEA~7 ¥ — VBB O A X A2 3% T RINHAERBIFE OB REC—
BFEOBIAERZEOFTHENEHERET SN TWDE, RALXABTREY IV /DT v E—
JZ 50 ~7 B —VORERNH D, ZOHF TSI 1192 1HFEO B BIALL & 1
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DB AT I TV D (Lee et al.2002), Z DEEF) b RKIKFRN T DA KIFE O 1AL FERE
TIROSLHUREE D HER C & 5, RERMEMIAD T £ TOUE, SR E ISR H ATHE Tl s
LEZLND,

F 7 MU 1R 2 AR R S TR W (Lamb 2011%), DO A7-HIZ B < Ab T
WD LESRFRITEAIEFE & L COWIERES 2 & - T 5 (Shen & Hess 1983), KARMZIT T
<, MBSO BILSBIFERE ORI D EEX BND,

7.2. FHYEJEO—IKEK, FeATEMBFE

W7 V7 CRUMEERI 72 & OFEFEHI A < /0413 % F 77 ¥ (Imperata cylindrica)id.,
B DJRA & 720 | *Yk%%%fﬁﬁé@\ ETAERARDOEBT HMET D, F UV EFRTHK
MHAEZED 572011, BRICE > THAETLFAYOERRBRENLETH D, 15D
FikE U CTRRG A 71’\?%@%’63?)25%73”?%%52@ IZR > TRBIZRET DHERZEZ BN
D, BEOHIHE R & TR ERIZ L o CRBEHL T S A F rl e e Bl 4 e TR L, %OD%EZ
RICk->T, FHVYZHRL, TORMEKAABHEZMRT 20 TH D, HEOHIME
i U A X B EA D Saccharum spontaneum(RAL & A O FEJR CTIIEF K DOBEENMEL 70D & F

TIZROVELSTHEHALRH D) OFJRTHEIESNTEY . XVIWDH7ZITTIE S
spontaneum Z BRER 7R 0 o 72 28 ) N THRZIZ K o TURIFEERICERZE T X 7= (Hooper et al.
2002), ZAUIHIEIZ L > TIROMEN IR T 216 Th b, ZivE TOEZE < DIRAKRDH
PRk TlE, W20 RITIREBORADICHEIZH bbivd, ZiIVUIHRE NICREIT 2748 E
DFPITERT D LEZHNTVND

AV RRYT, WA~ 2y (Hi#HSH) T, bo & bRFEWTHRMEEZ BN
L HIHEZ & TR D VEFE(2.1 FEAATR DIFZESIR) 24TV, SCHERGH A CiE L 72 83 Mifl 2 4l
A 1250 A/ha Thik L, FEiR-CBREAIEAR I ST ER L, ARG T T v BR
THEERFHEZR . DL OJefTHHE 258 L C U5 (Otsamo et al. 1997, Otsamo et al.2001%),

F 9% e RHNZERER T & 2 AlRBIES | OBIE & LT, PIAAER, iR &, BhdmfEs
#:1Z Acacia mangium, A. auricliformis, Gmelina arborea, Cassia siamea ##& A T\ 5,
Acacia JHIFI NN T T =2 —F =T EMEN TS L SN TWD, 7272 L G. arborea %37 1%
PUEN TR | Cassia siamea 134 £ THIE OGN 2 <. HEDIEBIZIR P A TH L, =
O ORI & 13RI, Trema i i*[ﬁ?éaf& 7-8 T L, FmITE L, PIHIREN R,
R S IAW 2D IO ATEMRBFEICHE L T\ d, 2 —b =B KR ET 7 v Okt
(Corner 1997) & L TJA L FIfl 41TV % Paraserianthes falcataria(Albizia falcataria) i3 #J £
MEPFRWRZOBREMMETT 52 & ERBEIZIAVWAE WO, F£7- Eucalyptus
camaldulensis i%ﬂiﬁﬁkﬁ#ﬁéﬁ?f%éiﬂﬁﬂib\ﬁi’éb\t W ORI RE TlX, 7 Y BERER
WEEL <, JRATIEM ATRERIFE N DA S LTV D,

TTT<ITMNoA Y RRUT(HY Y V) BASNT-~ AREK, Calliandra calothyrsus
M E LTRSS, BEDRRLS, VA —ERS T BERRH D | IR CTHHE
WL LIRNTZOF Y ig EA X RHEM Z PR TE . A FR U7 ORJFE Tk ST
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%o FE1-[ Uo sk~ A BHEARD Calothyrus maculata | C. calothyrsus & ¥ & X # TAHF
TEDLN, BHENELS . TH YR EMRALLTWRADH 5 (Shen & Hess 1983 L V),

7.3, GEIL B HREEAS A
Fi LB T ORERA BRI & 7 O D BT 2 A o T ORGSR 5 LR IZRT,

- B e A— Uk, FERVE 750mm, BRELEE T
H 2 FE : Eucalptus hybrid, Acacia auriculiformis, Casuarina equisetifolia(Dutta &
Agrawal 2003)

BV A= URME, RILEE L (D) 81-85% DWYE 11, pH 6.6-6.9, &A/KE 27-35%. T
AREFE 1.5-1.60cm™ 5 2 7 : 40em®, ARG : 2mX2m, 7 FEAEMS W AEERE

Acacia auriculiformis, Casuarina equiserifolia, Cassia siamea, Eucalyptus hybrid,
Gravellia pteridifolia ™ 917> Eucalyptus hybrid & A. auriculiformis % i & (Dutta & Agrawal
2003),

« AN NERILBRHE
AR . G. pteridifolia, E. camaldulensis, Pinus roxburgii, Pongamia pinnat (Dutta &
Agrawal 2003 7>5)

C BV A= VRME, BEILEE BT R (2 0 40X 40X 40cm, EARIZ Y VBT ARRIE &
PR B 2 H2A8 9 5 72 6O RIRAR D 188 200g 24 2 /U A7z ARG © 2m X 2m), 6 442
AT MliAFE RS LR 2R

Albibia lebbeck & Albigia procera (~ ABFHEEAR, I, EREE, NBEHEIR) msfE
(R B R E. LIE(EIEHRES) © A. lebbeck > A. procera(Singh et al. 2004)
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6 2-2. HEAEE - v ) RERMERTE (Shen & Hess 1983)

Bt B 7ILAUMME AiE E3]
Acacia nilotica © © Fw/fd/Ta/G India
A. saligna O O Fw/SC/SB/Fd/G -

A. tortilis - @) Fw/T/Fd/SC -
Albizia lebbek O - Fw/T/Sh/Fd/SC india
Azadlirachta indica @) @) Fw/T/0/SB/Sh/Sc/Ta/P india
Butea monosperma O O - india
Casuarina equisetifolia © - Fw/T/SC/Sh/PW/SB/Ta India China
Dalbergia sissoo O @) - India
Eucalyptus hybrid © © - India
E. camaldulensis © © Fw/T/SB/B/PW Israel
E. gomphocephala O - Fw/T/SC/Sh/SB Kuwait
E. microtheca @) @) Fw/T/SB Sudan
E. obtusa @) - - Kuwait
E. occidentalis @) - Fw/T/Sh -

E. tereticornis @) - - Sudan
Gleditsia triacanthos @) - Fw/Fd -
Haloxylon ammodendron @) - - -
Leucaena leucocephala @) - Fw/Fd/SC India
Pongamia pinnata @) @) - India
Prosopis juliflora © © Fw/Fd/SC India
P. pallida @) - Fw/Fd/B Hawaii
P. tamarugo © - Fw/T/SC Chile
Terminalia arjuna O O India

A& B-BER. F-RBJOMUWLIE., Fw—1R% . G- L, 0-H., PC-EHREFER. PW-/NLT#1,
SB-fhE#k, SC-TIERE. T-K#t, Ta-2r =2

7.4. 5|, TV h U R AR

HER, 7o U EHETRERO PR @ Bl 2 K221 R Lie, £ \FRZ v 21
F—A T VT TAT O AEAGER ) DM L8, W7 v Uk R R, BER
73 Marcar (1999, 2)IZ## STV 5, RIS/ 8% 2 & o TOMHHE RSB OB 4 LA
TIZRT,

PRI T3 (B, mEEADY 13, pH 7.5-8.2 R KA 2-3m, i
DHE>15dSmM™) THIE FOHAIEM 217> TWARWWETT Acacia . Casuarina 4.
Eucalyptus A L. 21 » AL 36 » HROAT., EEZH -, TOMRE, JKEERL
fif i M 2> & . Acacia ampliceps 73 % o & b EAE S B <. KW T A. stenophylla, A.
maconochieana, A. nilotica & 72 >7=, Zi 5 OFHEIT/IF 2 ¥ O ORER T BV G
LD TS, ZILHORFRIZEE-<T, Eucalyptus microtheca & E. camaldulensis @ liig
3% L < #< | £7z Casuarina glauca O lfE & H 7> 7= (Ansari et al 1998),

7.5. ~ AP
7 7137 HH=° Casuarina equisetifolia 72 S 13AR, BRI, HERE L7V ¥ —Ilc X > CHEDZE
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FEAEEED D (Bradshaw 1997) 2 E 8 K< HIH N TV DAY, ~ A BHSFREAE R OF] 81X
TEBEHI CHERRAN B H ORENHIFRFTE 57210 T2 <, B L7ch oSO R 2 bRt
5ZETH% (Holl etal 2011), 72721, BFEIZ L > TZOZODRHMEIZRIIN B D, T2
& 20X, Rk O X Erythrina poeppingiana 1333 KL <N, P &I L, WEAEFES
23E (Holl etal. 2011), )7 Inga edulis (FEAE L 7= fth O FEDO pL R & BE58 55 B DO HEHER)
Hvgiuy (Nichols & Carpenter 2006, Siddique et al. 2008 %),

FL~ ARNERONEIRMEZ BN S L0 RITHHEIC L > TRV | ~ AR EREE R
flids L OIEEREEHFE 14 P CHORPBOLNT-DIF 4 BT, v AR ORFETSH
ZhEDFRD LT FED B - 7= (Montagnini et al. 1995), & 52~ AR CHIRIGE A FF- 72
WEHENH Y . )~ X v OREHGER(Otsamo et al. 1997) TlEZ dfl& LT Cassia
siamea R HIF LN TWD (BEEECERICH 725 Z L IX KRR D o 7223, HRIEZ R 72 Vi Fl
DOFC#EIE, Allen ON & Allen EK (1981) The leguminosae, A source book of characteristics,
uses and nodulation. The University of Wisconsin press.812p iZ%H 5 L5 ThH D),

UED LI~ ARHED TR RENIIMHEIZ L > TR THh o5, Lien->T, T
B RERDB AR 2~ AR 2 IR T 256, ERRO XD RkichH 5L &b
2. LA Lo TUTFATOMHARBR O LE L EZ HILD,

7.6. HF X |2 L 7o fE

fiFk & & iz, EHEE LIILE S E o f ) /e fAERE LD 1> Th % (Parrotta &
Knowles 2001; Camargo et al. 2002*; Hooper et al. 2002; Koch 2007%4%) ® T, Hi#H CTH AL
L7273, EREE I L-fE 1 ORE & Bt d L OVER & L0 2% Sabgal (2005),
Knowles & Parrotta (1995). Shen & Hess (1983)% JLIZ#H L 7=,

EEXIZ Ltﬁ%ﬁ

HEFRE RS IRORIBIRR | HTEEE 70 O 85 e R (7 ~ )  OF& TlE, B & 2em
LJLONIJEO)D:U\@%) HIHINZ R WA *Eﬁzﬁ*# FEFRII D E,

i L 7= fE . Tectona grandis, Cassia siamea, Leucaena leucocephala, Ancardium
occidentale, Albizzia procera, Dipteryx spp.(Acaica arabica, A. mearnsii, Gmelina arborea,
Azadiractha indica, Pinus caribaea, P. oocarpa)

VBELREZE Bz H 2 WV EZ L, FFDORESD 12 508 & 2 WV~ LT
FHIBA AR ELEL (T REFE . BRECOMBLEE DS &0,

HEIIAMERERN LD T, ET/NUEDOFERZAITV, R TAGER % E i,

7B, EEZRIOMELIIZOWTIE 3. Ll oEEERO & 2 A TR LT,

8. MHIEKE : RMNEEDOHRER

SRR, R, R - e Y R R S ORI TEIAD AT 2 HEF
LTW D ERIERkA T, BEOZDITIE, 1 OB TERA RERSTAFENLETH
5 EOICRHADN, AT ANLEE T LROTERAENEZ T, ED XD InkEi
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THEAIREZHED DL ZENTE D, 1) MEICRE FAE LB (T8, 2) Ko,
3) |HOMAR, 4) FBENFIE L2 (Bradshaw 1990), L7278 > CHEM & plAL S H 5
72O 2 S O HEEM A B K O I itk B 24T 9 LB H 5, Bradshaw(1990) &
Whisenant(1999*)I355 B i ChEn (BIAR) DEFZBHE L T2l 2 O HHEE R 4 W+
HIOETHEE SNDEELZTOBRTENNICHLEREEZEI L, Thic, ALE
2= LNT EREE LR - REEEEZMATONRE 2-3 ThHh D, KFEOXIGHT
& 2GR LIHRH & EE O E (T ) ) ATV EE B FIRRICOR Lz, & EHO
TEOWEME, (L FMEE T Hx ORE HEERZHE L%, 20 28ET 208
FiExa R 2-3 6RO, BiM CHERMOEE ST, Zhx Mz T, HESGEICSNER
EEEITZIE, BEAEDD LN TEDHLEEZLND,
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#2-3. JRFEH OO R RN & £ D% Lk

BRI B pap AR
X4y [k U E O ALEE R Bi U+ RE R
e ik
i FEH AR VB () O KA (fiAGRE LY Z— D))
S ERRY B (AR ) O RAH 7T
ok L O
HHFE( kL) CF-HH) O THY
L MRz (AR HHE) O AH
Ftox 1t O (12N
HHEMIRA A
b B A
R EME NEZE TEZEH ~ T |AERODITE L
~ LF TiA: (L REA L)
Koy I i HETE O O T
&+ BlE A N T Byt i1: )
ZEHLT ) DRV MEY)
T8 O iz A A~ LT, TEE-OHERE O Z Rk 7ot AR
v 7 ¢ v 7 (pitting)
SEAR DT
Koy - B RFERARRA
1% H(ridging)
fl==dis
ZEItHE BRRZ it AE O O O e
ZEREE~ A BHEY) O O EHREE~ A BHEY)
Sie BE LR HEAE ) O O B MR AR 4
A AR O O ~ARRRRRL~ VT T
NE2h s £ A ol 7 Ak O
e RZ it A it A
i e+ PR O @)
A AR O O
IR 220 S 5 R 0 7 O AR 47 K
METTHE  RZ it i L M O 2k
X AR AANEY DM
pH W7 VA UPE pyritic waste(FRILSLBER) Bk, Bt by
g O
ki 2]
R IR O O PEDS
=H k(4
BEVETR A BiA A < B b REw?
(pH 3.7~4.0% ©)
R HER HHg~ 7 RIEEYE CTHeE
4 R M EAEAY) AR MY
oy Bt YR A )
8 AN U @)

oyl R E O, EAREEELTTNY, REOHIEEIIND

Bif A < B BRI R CHE AL ALY T AL SR T AR L, FBOpHE L B

o ROIREMEMATHE HEORERTRRD SN TWS, =k 7 H 7, Populus tremulides, /A 7Y v KRR

TR LB C HE R B OpHAE E® -, Y~TF T, Picea glauca TIZ TFTREMNSBA Ao NELI BB L, £/2AF
Bt ) XBROBATIZY #F—ICKREBIZEENTZBA AU N EHEORMEE 2o L, WIS~ YHEITRE 28NS 8
7= (Whisenant1999* X v),

(Bradshaw 1990;Whisenant 1999*|Z /i)
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2) 142 RO T7OHILEREBHIZE 1T 5 FMEIEREERFTOFEHRINE
oA v RR T REEMERRR R LEMFSEE Dr. A, Ngaloken Gintings

1. IIL®IC

RKIKEPFIIEFHRBICB T 2EANERTHY . PTHIET, BUEA v RO TIT4H
B2 L7563 —oDERKE 2> TW5 (Siti Latifah, 2003 4£),

BROE, FRIC4 & AR OBIRIT, 8 K U TTThi T %, Sabtanto Joko Suprapto £ (2012
) ICkp b, ZORERE LT, SREMHTIE, FRICH T RSCHFEKITE T 2b57200ME
DB, LHIOFRESR « HIE R & W o RBREEZE LI Z > TV 5, ZHUTHWV T
FITEZESND I 7 v LV TOXELES), By O L B ffildE, tHio ApEMERTT § 5
AL TW5D, Anonim K (2011 4) I XAUE, BRIV I L 5 AR TIX, ARSI D
WEHREICEN SN, ogii~Hfgsns (L TER., o8 x, £- ABL
BE) & LEONMDIREW ThHDH, HHEORMIZIE, K1E, VL e, e, BIKE &
Wo T2 b DORFET LN, ZHUHIIMEMENRRRETHY | Aot EWEEEALTVD
Z & 1%\, Chairil Anwar Siregar & Wayan Susi Dharmawan X (2007 42) 12X 5 &,
Pongkor D &FL LTS EDRBILAPEMN T 223, T ORI A i1, MARDERIZ
AWa Z LR rfeetsgt e s, ZoO0EX, &JFA 4 (Pb, Cu, Zn dan Fe) & it
TOHAWERENF L— M 2R T, @A A2l L, BRS LIIN, P, KARE
ZIRED LW ) HIETIThid,

ZOXRDITHRA BN D DT, PEMHITITIHAEL VALY T —2a URNLETH
Do

2. fER

Bex BB RSCBAINTFET 5720, Z 2 THW ORI EZ LU NICET 5,

FE LT, REFEFHOMBEBELZZ T LA, ZOHRICE DY THRMITHEE
TLHLZENH KD LS, ToMEAEE., BHET H5EEHOZ L THS (Sabtanto Joko
Suprapto, 2012 4£),

Siti Latifah & (2003 47) (2 &k 2 &, T4, THRZEBSMOE IR, TRSL), TR | &
(= S N =

(AR Lid, SREFEETOMREBREZZIT o L I, ZORENICE bW Tl 2 i
BT D2 EeNHtkD Lo, BE (B1E) $2700EHOZ L THD,

[GLEWMOIEIR ] &1, SLEMHOBREZ SLOREBIZE T TZODIEH DO Z L TH D,

TRSL) &1d, PEH S 7o Rt A LR AR (S B W TRF 2 72 & S D8
DZETHD,

(BERIEY | Sk, BEERKICERZET 28 TIEOZ L Th b,

54



Susilo Bambang Yudhoyono & (2008 4F) (2L % &, BRHEOFAEKOFRMK E LD U~
vV TF—varbid, UFEHET,

BAREAEL T, L E RO N EOABICE DY TRl EiET 5 2 L3 HIKkD &
5, BEED LITRESEL72DDEEHDZ L Th 5.

BRE DO Y NEY T — g v biE, ke TR A BIE, MR, M5
HOTEE T, BRENANSCEEFM LIS RESLD,

3. BALUAEYTF—varoBRELEW

ARHROBEL VAT T =g VOfRNGZORE L BRIZLITO®@Y TH 5,

Une)T—va o AR BRI L TLE LERBEERT LI L &,
A AEFERIZT S Z & THD (Sabtanto Joko Suprapto, 2012 ),

B, RO EBRLZZ T Lol LZ, BES LIIBH T2 22 AESE T
% (Hermin Tikupadang /% U* Retno Prayudyaningsih, 2010 4F),

Siti Latifah [ki2 L% AR (2003 4F) -

(1). ERERDHT bz L AEE 3 5 72D OFL M OB,

(2). AERERAMEE S U785 Z3EW L & YRk 0 TR I 3 2 72 6D O Y,
4., BRIEIEE)

Sabtanto Joko Suprapto [ (2012 4F) (%, {FENILL T O X 5 ITITONDHXE ThH D Lk
_TW5H,
A. FLSEFT BT ) 0 e
ZOWEENTIE, EIR &R EO TR, SLERPAOFE, IR OR B, JLLAEER Y
a—/b, HEREHIO B, VB A & ) ) DR R, AR L BERE O R M DOFT
fili, BREZSCE AT, m%®ﬁA%fﬁﬂﬁm tha o3 R, JLLoPAILZETe, Siti Latifah
K (2003 4F) (2L D e, HAFENRICBWTRETIE ML, UTo®Ey) Th o,
(1) B 2 S Ha3 2 AT ARG %Eﬁﬁé
(2) HAEIND THOHEMEIL, FIEAMOEE LR UAS TH D,
(B) Rt LEHAZRD NG ~BH#), RE L. BHMEOBRIZTTDRITRET,
(4) HEEZ T - BROKFRE 2 tIic R T (BET %),
(5) BEFEGA~FEIET Dillc, AEMEOGAH () &, BEBRL-VVETEI T (T
%)o
(6) LHIDIREEZTCIZE L2 | FEHBEMICHEE S 5,
(7) BET R EADOBTRL, KTHOREZ/NSLT 5D,
(8) BRIBITEN CHEHNK T L2 Tl 2 BEi St 5,
(9) BEWERHOTHEEZZONL THILERD DN, TN HKRNGEITIE, V15
BT oREFE N A =T WA Z D,

~— ~— ~— ~—

6
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(10) BRYEfL. SLEBHIIE B ICHRILSND 72D, MEFEDO U B Y T — 3 VEHH
b NERE OB « X7 0 A — g VEMEE (RKL) 121 - 7= RO F
HHTDOIN D,

(1) AELRERSHERENAV AL O ERG T 5,

B. A
ZOVEENT, FEEATRE R RN E A BEE T ILL oMLY e ST A TH L, W) v X
> @ Kelian &FLILOBAILNE, AARLTHZ ENHKDL A R T THID TOERTH 5,

C. EHEDETE IR

FEMEFRIIBEKICRI L T, L DT UTORBEICHE T D2BENDH D, RIEZIC 2T
T, EEtidepzs ., BE2M <, ARASRREIZIET 7 A 2GR LD KiEP
ZTOMEREZIES D Z LT, L EKREDOREZIT D,

THEIRDO 72O DORA L LR, L2 BERORT L, B2 H TR0 DMLREE
V. BRb DI, FRVEIRILBE AR~ DX, KEEORAR, JLZEBMM O AR E, Sk
FEDBLRD HHYIZIR - THHEMARBITE O RIE N b b,

5. BEL VAN Y TF— g cBEbsEfiEst
FEROBBICESE, BAELUAEYTFT—2 g VICHEDARMOZEMICEL T, LTFO
LR RB Z Lk S,

A. FLEEBROHENT
HRRBEICH D | BB OB D BB IR B RN E N RN . B
TS OHEZ TOM Y ISR 2 & T, SN0 TE1T ),

B. ZE LT HIfEY

M TIC LD HAEBIL., BEMEZIOLARAVWE Y, THEVIZESND, BRLWEH#ICIX
TIARHEB CHLODMEEo720 | HEENPLEEN N T EMAEE 720 T DMl
BT L 7o AR Z AT S, Anonim X (2011 4F) 2k B &, ZofUciE L LA ES
TeOICHW LD FIEIZIE, R TOFERET NS, (1) 7T A7 7V MLAIOEH,
(2) Flemengia congesta ® X 5 72 B EM A2 5,

C. TEOMWE DIEHE

W, SREM TR T H H 72D, MR TS, Anonim K (2011 4F) 12 ZAUIE,
FIRCT& B HEIIE, B, HIE, AIKE Voo TG B AIOERRH S, i & F%E
(CHEHEROIE, AKDIETH D,
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D. RS D R
Chairil Anwar Siregar X & | Wayan Susi Dharmawan [k (2007 42) (2L 5 &, LTFD X
DI ITEEMWTEREZITY Z L NWREETH D,
(1) EE&RBICK L TGN ZERT hUHZ 2 (Capsicum annum) #AEZ 5,
(2) HEMAMDOITUE50ecm x50 cm TIEY | MEIX3mx2m &35,
(3) HrE L -ENHLRIFEMMOYE . BHL - HEE - R+ BEEH=1:1:1, FHioy;
A JBoL s HEE=3 : 1.
(4) HITEREE 525,
(5) 3 7 HEITHMARDIRE 21T 9.
(6) Glomusaggregatum, G. fasciculatum, G. etunicatum &\ >->7-, Gmelina arborea
FEMRIFRICIE, NERZ 525 & N, P, KOWINARL 725,

E. HiR

Hermin Tikupadang X & Retno Prayudyaningsih [k (2010 42) 12 L 2 5E8RIE, LT O&E

nThs,

N N AR T4 TERERT DL, S AR T 7Lk, A E TEOMAYD
F#RZELLEFIRNZ 7T UT) ZRALTED D, HEROTEEY O FEO—D
Th D,

(2) NAAR T 4 o 70E, BRTAEEENZE AL 20 E S e EHlcBW T, BERND
FEMIGITIZE D £ T, MMRARDOE 2 LS5 2 &EnHkD,

@) N AR YT 4 7L, B> THEELZT - HEOFH), E5H), YEL
HIMEEZEET 5 2 L kD,

(4) BIOTROP |2 ko TAESNI-, THY T~ X0 AORBE &Mt Bl 5 A
+HETa v 7 (BMS) X, Ko EHA R 30%. %I 0.60 griem3, K4L=%E 35% CTH 5,
MEEMMTIERHE & o % — Pasaribu I3, Kit:20% CHiEE 20~25%) . XK &4
R 7.80%., THEE 0.82%., FHRILEK 46.89% % HT 5., ~ X7 L OHEAR
80% ® BMS Z{E~ 7=,

F. FAEEIUAEYT—va v

BAESHOFANL, LTO#@Y Thd, (1) FAEFEL. BBEHEED > bo—H%x
T HDTHDEMRZONRITIVUTR B, (2) FAFBIHR S 7210 BRliciThn
<TERLT, BIET 7' ARROK T 2 F MBI, FAERIL., AR
Bifliz WTITH Z &3 FEETH 5, (Siti Latifah, 2003 4F)

Maming Iriansyah X (2005 ) 1%, SEEMHO A L U Y 7 —2 3 UEENIZEBW T,

UUFDOEREZIT- T,
(1) fEARREREIZ. 3mx3m XO'5mx5m
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(2) NPK 23 £720, AR 2 Bokashi (ZE¥)3 ARG E 72 A HEY)) BT OAEFRIT
64.89 %

(3) RAUAEE2Kg I NPK % 25 7' T L L7236 D ETF 13 53.54%, R 4 U EEL 2 kg
IZNPK % 50 7' 7 &8 L7356 OEFHEIL 59.02%

(4) FEBRIMHEH L7 ARIZ, 277 ¢ — (Shorea roxburgii) & 771 (Alstonia
scoholaris) TH 5,

Siti Latifah . (2003 4F) 12k &, FAOEMBICIILLTOL S REBNEEN 5.

(1) SR OZ XK E 7e> TV D EO %R, HHIEY OFF% GER) . RIEHIK
FILEESEM) D FHEE & Bl

(2) BT L HEREDOHIH

(3) #L L@

(4) Pt (FREAR) <o, ARk B IO 7= OFL M O 7E H

FOFAELY LTOLIICELEDHDL T ERHRD,
(1) 77 2B LPEEY 2 Tz & & HERE o 4
(2) FL LEBEHOEH  ToMEIcAE b HEOMN T
(3) TEHEOEFE{AMR DO, HEOMOHE LIZNRRHIIIATHARRV,

2011 =1 A 14 BAHT THREREHES P4/Menhut-11/2011 5] OIRFHIZ, LFD L H 72
IR O AT D BUENROMEH S LTV D,
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AT ERBRORAREBEFE

4 1 EETE R OFEE & A TFE
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T 2 BRI OB TRAKAE

2 N TR
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T3 BAEFEHORET LEEHEE

3: I y bRt LEERFEEL . BARICRT 5K TR Lo LR T ik

4 : BE Rt W X
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5 : FEa GRtmlrmE R (LMTZIR)

6 : BEAGRImEmEEE T 4 A T v
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w4 T3 REY

7T TR

8:WaB COHMEKT DT T A
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X9: 7 Lyy hTTA

X 10 : BET 7 A
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1M RUOFF T R LKEIEF v =L
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12 - #5172 %

13: BT 7 2 L IEHERHAT T A
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14 . 77074 LA RN — HfRES
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15 : LY A R
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AT 5 Bk (SPA) fEY

16« oK Es W X
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X 17« PEAKEE ORI & IR

M6 Fzv O FLLRES L

4 18.

Rorak (& CHERT & TV 5K E)
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19, JK & HEREW) DS 2 L

20.  HEREAAES S L

21. #t&% Bronjong & W\ 2 F = v 7 X A
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22. KMEHWEZF v 7 F A

BREIEENCIT, LT OFEEHEZET,

(1) AEARD I 1T, FEARARIFE ORI, L, FE1OUEE &g@h), FoORE, &
IROWE A& £ 5, Eddy Nurtjahya [ (2008 4F) (%, Bangka [5(Z& 5 A Rk L
DYNEY T = a 20 LI o OREETE 2 30 L7z, Z OREROROREEIZ I,
b A 3% (Schima wallichii), &> %> =—/ L (Calophyllum inophyllum), +—
7 7V (Syzygium grande) ., 7 = 7 (Ficus superba) , 7 » 7 X & (Vitex pinnata) .
F A ~<7R v (Hibiscus tiliaceus) . ¥ A 77 7 (Syzygium polyanthum) , 74 /3%
J& (Macaranga sp.) 23& £i15,

(2) MO ZITUED, 2011 4F 1 A 14 BT THRERERESE P.4/Menhut-11/2011
R fEEAOROKE Z1Z30ecmx30cmx30cm 95, Ismet Inonu K

(20124) I2& DL, Ry M AT A THEMAEZTT 9 BEIL 60 cm x 60 cm x 50 cm &
T 5,
(3) AMEARANC. FEA T OLEIC, FEMARDLEEIZE Lz NPK IEEIZNZ 2,
4) HWAFIZREEZITO, HOE=—/LAR >y MIEY 4T,
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(6) WAZHST I A, BARBELO HRAED 5,

(6) HMARDOHREIZIL, &0 DT, HifE, KR, FEX0 0 MED . KD FHROW
K[O O, KEPIIE, Bk, 8E, BINEIET LD,

(7) WEMHRARDE=Z1V 7 2011 H1 H 14 B HTFTHREREIRES P.4/Menhut-11/2011
FIIZESSE AT Z =720 B L<IT4 mx 4 mOREAKRFEET, 625 A&
DFEARAD R LT2BE, RS Lbo L Risns,

6. fF OISR
Chairil Anwar Siregar [ & | Wayan Susi Dharmawan X (2007 4£) (%, FEBRE oW
T, UTDOLIITBRRTND,
(1) G. Arborea, Paraserianthes falcataria, Eucalyptus pellita iZE < iz LT\ 5,
L HEAR=3 : 1
(2) AMIEEE FREZ 522 22T, N, PL KESORINZ 1T 52 LAk,

Hermin Tikupadang X & Retno Prayudyaningsih & (2010 47) :
(1) FEEOFEBFERIFLAL Y BAFTH LD, ERITEZ 60 HOREETH D,
(2) MBFDOHEHEDN SVEST231 AR v MIIEFITE W,
(83) BE~UVUk=RU (Chromolaegna odarata) 60%. ¥i1:20%. HEJE 20% D /31 4
RNy ME, BIOTROP D& D (K533 34.01%. FHIEEE 0.94 gricm3, 11y
KALH 38.72%) L [F UHEE A £,

Maming Iriansyah X (2005) :
(1) 1 FROWEIRADAELFRE . A ~RY 97.87T%. 7 AU} 9560%, 774
— X 90.50%, T T v UFX T L T6.24%
(2) FEh S NTHEMRARIT T DREITIE, MEER, v~V F o7 —EORIRTIT S
ARENEEL & AR (NPK) DRtz &,

Amiril Saridan X (2005 4F) :
(1) LTEPBETHSTZD, VAU T—vaidbE VB Lo T,
(2) WEEMOEBTIX, HEOEREDSE LN, WBEEHDOBBIZ L > T HiE
@D pH 2 EH L7z,
(B) THEANITXROFERkEA (Shorea) O AITHIELEBRF TH H A, BKFRT
DRI RAF TR,

Akbar T — 2 A 23— (2000 4F) 1%, Mh U~ X 2B DA RILILT ORI RE R

£ 0~ ¥ A (Acacia mangium) ., & A3 (Schima wallichii) . 7~ /37 71 7 (Acasia
crassicarpa) 1%, FLEPHO Y ANE Y T — a VAL THLHE LTS,
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3) 4 > k%27 REDD+EREBEHREZEDHE

A > %7 REDD+HIEHE( # A 7 7  — A& L7-, REDD+EFHENE (2012 4F)
1TA > R TI2HB1F 5 REDD+OE Y fIATHOWT, FDOHEAWE 2 7, #D ., B
WL OMOBEFEIZOW TR EDOTH Y, A2 KR TIZEBIT % REDDHEB O &L
EWVWXDHHDTHD, ZOEMNTIIREOTAUIN > T, BERTSOHZIY LIT ]
75,

¥, AA v K7 REDD+EFHEMEHE FHORRE BROIRMEEHIFEKT 2,

1. F1E

AR IFmTHY., A FRITIZET 5 REDD+OBEEMEIZfNL TN D, DFED
E+D 70%I12%7-2 183 T ha ZHMRED DA KR TIZBWTIL, REDD+% 3
JETHREMRAY v EBRHY | A > R T EIFIL 2020 4 F TIZ 26%(H EE&DH DY
) D UVNE MM %S DD OB & ST 12358 ) DR HINE A KT 2 LA LT 5.

2. B2E

% 2 TIK REDD+EZ IS D 27 Th v, REDD+EFHEM DM, >F V. REDD+D
BV gy AR - B - R i REPH, B L OREDD+EHED D ETH 5 DO DN T
DIEFHTH D,

F9. REDD+DOE Y 3 %, EROBEROIZDITRRBIIEH S ) 2EFMEL LT
DFHGE FTRE 72 ARAR « VBRI I 5 RIREIREF ThH D . REDD+OALH L, bk - ek
DEBY AT LAOBERETR(L, 155 ORAE, IEBIESFORIEIC KV E S5 Rl 72
AR - JERHE PO TR TH 5,

REDD+®D HAFE L LTk, LTS, THB L OERMAMEEZHREL TWVD,

(1) M HEE (2012-2014) :
RHERELZRO RN DIRENR T AZHIT 54 0 RRUT ORKINEBRIND LD,
ZEfIRLA, BEBREE, HIER L OEE S 2T AOHMSHIA EAK SN S,

(2) FHIEHE (2012-2020) :
2020%F F TIZ26-41% OHEH IR B R A T 5 72, bk « JERHAE B 27 A &
ZNETORAT » 7T TITERK - BRI SNICMBEHEIR & A 1 = X LB N T, HES
ITZBUR » 70 AT AT U ANRFERIND,

(3) EMIEHE (2012-2030) :
AR OREFHIFERE RS & OERE R ¥ — & ABERE 2 Rt S & 5 72 O )70 BUR S0t O i
KL LT, 20304 % TIZA & RA T OFM « RN BRI —Ro oo b,

REDD+DJFHNZDWNT, A & RR I 7T HREDD+HE, AR - ZhRME - 7 - %
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B - ST 00 5 DO FEHEIC S X Effi K415, F7-. REDD+DOXRFLEHIPHIL, (1) ARk -
TERH DA « HACITERE T P OB, (2)FRMIRA, Frt TRERRMEE, I LU
PEHOMEIH - [BIHRIC LD R3EA b 7 DR, @WEHHIBUCHE 5 FERO AL b 4AM%
R OM B, ZOMMAERRY — A OM 1722 LIBINER ORI TH 2,

D EIT, REDD+[EZHENE DB T DL T D 5 DOFEIC OV TEE LUWMEGL 2 S
TN D,

(1) REDD+iill £ & A 7 A DAL

REDD+D#IFEIZ DWW Tid, EHZ L~UL Tk REDD+D IS AEY = REDD+ 7 11 7' 5
LD Y425 REDD+=—2 =¥ —, REDD+7' 1Y =7 NEADELEBAZHY
7% REDD+JE4d6 L OWEHHIEIZAR 2 5], iy, MEEZHE M35 MRV #BI D 3 SOl
fkZLT DL L, b 3HEDOER ., HERD 5T 3MHEROHEARIRIZ OV T~ T
W5,

REDD+T— = o v —[TEICHI D BRIL & 4L, KESDEZHERERB LAV, TORE
BT RE & RSO TH D, O FER{THIE REDD+A % — A i 00 72 3 O Bl L 7
DILFE, REDD+7 1 7' F ABHFEOEHE, FRAK - R RO EFLHIA S 2T A O RHED B
fil, 72 & REDD+i| ECRBARA T OFHETH 2,

REDD+#4x1X REDD+=— Y = > U —|Z L VBN S DRI, ORI, I
WAL SN T — 7 H— REPAETOERMECESE | BUFOME S 27 & L3RI H ER,
PR OREFEIC REDD+EE 2 EEd 5 2 & HIEEN - FHERY - B E&THELZE T
ZERNAOLARE LORBEF NSO & £ & %7 REDD+E&0EH, X Th o,

MRV #B1%, REDD+=— = > v —|Z L Y ffkHwAK S DR C, & OfL#51X REDD+
D IR K DIRZFNR AT A OPEH AT L OFBEOMER? - IOV TOFHA, #iEk &
OWGEE EHIIZAT ) O TH 5,

Flo, PTEE LV E UTONBIRBENZHE CZHIE 2T 5 & LT D,

(2) B3R - HAIO LA L &b

BOR - BHIO BB L &L THEER &b Ok, REDD+HZH b BFROEWEBUR Th 5 25
BAN(EHFI R IZ DWW T oBAL & HHIFTE RO LB L Th 5, Fic, THipraHaALzo»
TIX. REDD+Ei RN T D72 OICEERMBRMAOOESDTHY | ZOTDEF»HN
BABLXOETICH L, BERSEOMOM T 2 =7 4 —DFEICOWVTORE L
19 KomntiEansd, £z, EENOKMH MR A T3 = X L% 5@ U CFHrTRE 7 T HipT
A O G ORI 2 [E HF 28T 5 L 5 KB 5,

b9 —ODOFEETAREERIL, FHEKETF T ORITO 2 EROEEHFETH D, S 51T,
BRI L OVEIRHE O FLRRAY 2> D Rpige FIRE 22 P 4 BT 5 729D 1TiT, Hls DT B B oD
HTCIERLSAERBROT 7o —F 2o R TR 5700, LiFi L Tung,
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(3) ¥kl 7 1 /T ADBA

WG T 1 7T AOBRERIL. AR - JRIRHIOFHGE ATREZR B B, (R4 - 18I REDD+DEHE)
NHICET 52 L Tho, BARMICIE, Frerlre/2 BUE B, Frfic TR 72 KRG IRF R
BEVAT LOE, BIOWRE - EH - BENTE ST LONKEE L TIRRINTED,
Frt il Re 2 BB BRO —FIE L LT, B - JREPAK D 3 v b r—L & PR & AV &
nTn5,

SDICEIREIE 7 12 7T X, ROICEIR T a7 T AxED 572D OBISIC BT 554
TR & 2 WIXRTE O MR ICE A A E S L LT, LTO3EEIERH L T\ 5,

a. ARG KOV ORI 31T D VR RO SR, 4 & OFIHFF A O
. KFIOEIR, v — A VEREORAE LK ISERIC KL D RRHMAEE - HIRD
5R1E,

b. U yF AL MEMNK, v 7 u—THEIH, #HAROEN, L OMEREHM
WEDYERTR & TR« R DG/ FIEMEBE D2 DA T 1 TG

c. REDD+& MM /ERRRY —EAD I RET ¢ v MIHEBNT 2 VAT HE
AR AR OEE,

(4) KT HA DB LY —F 2 7 LLOE Y

ST H A BT —F 2 7L OEETIE, REDD+OI Y MAICHT 5V v 41— RT
v A (B OEESHEOHREL) 0T 208, EHAR & B KIZ-OWT
WEARTUND, BRI, BIMEE B, BIE ~EH S H A RT3 2008 4FEOEHA
BREDENE T 7 77 LEHET HZ &, IERHIE T v A/ ME 7 4 —I28B1F HFF At
HE7av 20@EREEZRED D 2 L BARBESCKNE - 772 E9RE 7N —T OO LK
R ETh D,

() AT — 7 RN —DHAN

AT — 7 RV A —FIERBRE)DS ISV TIEL, REDD+~DERSBIMOILKRGTHE L L
T, FI9A47— - arvty Ml LoFFIREE), B—7 7 — FalEETFE), LU
FIREBTZ DWW TREM Z BTV D,

TIAT—artr b, #inEREFRRED REDD+7' 0 7 7 A7 vy =7 MiE
ARG SDZ LR ZITANDEINE I NEWVS FFHIOMR e A THY, HCREfR
HOBEMERKBICEET IR THD, TI7A4T— - arerhorXakxid, ERE
RDD+D Fffi & DT, Mfehd 5V IEEMIAIC ikt L OxIEE O TiTHiu, REDD+
DkEx R BT OGRS L O PRI DA H = A L/7 8 ha—LixEi b D Th D,

F/o, BE—T7H—RFEIREDD+%ZE[iT 52 LI2& b, o P LAan~A FARAETR
WEIRETRETHDHLEWVWIEZTHICH LS DT, REDD+OFEE|Z L #icfERD
BAESIRE SN2 | IO A ZEEORBIIEENH TE e bWV T 588 TH 5,

78



FriC&hE, ik, BERFEOBHE 7 — 713k x RIEBHOEELZ 0T, Zhb o
— T HEENMEE SN TN D

HESHOY—7 H— RRBFHHEERI N —TICE o THRICKRE LD, ZO7N—TFIF,
A7 B BB IRITRAT L T D BN L ORI o e FE R E RS, FROEFER
D2 REROYBEHBEIZZ S0 I V—7 f5 - B - BURM 72 ML oHER O
%ﬁ:owT%W$vyaV’%5EE7W—T%€UO

Fo BEDH O —7 H— FIZBW TR - Je MU I 1T 2 HFHETRO B Y #17 & |
i%%%@%%@@@i%%%—tx%%@%é@ﬁ@ﬁ#@%ﬁ%%%ﬁ#ék@@%
BORHEIS CT R A BREEFEIEOREZ1T 9, £72. REDD+REWEERMEDIRA
DI FI- & FrfeABRBE L MBI S L7 2 & DIRGEDS RO B D,

et 12 REDD+2> 5453 5 1 A B OBLST IOV T, A E LTh D WVITER & LT, BIR
A L O — R RBEOEENIE U W EZIT 5, ESMEROA V2T 4 7%
BT L TV D,

3. ¥3E

HIETIEL, X TED I OO L HIE (REDD+=—— = > —, REDD+4:,
REDD+MRYV #B) &> REDD+#klE FEHE 233 2 HFmtEicE kT %, & 3.1.REDD+DhEi
IR FE~DEERE AT 7 T LD 5 SOMEIZONT, F—ERE(2011-2012 4), 5 B
(2012-2014 4F)35 L OV = BefE(2014 4FLLRE)IC fé%MX#/i~w%i&bfwé

A ¥ R 7 Tld 2014 212 REDD+ZEREmBFFFINTNDHA, <1z y MNIZE
5RHXH@%%KOVT2m4$#6é47F*V7K%wT\iDVX?7?4y7K
B INDHELTNA,

EHITNZR EF TER LD I DN T DORIENH D, DFE V., 7 REDD+E
D —BERE L LT, EOI Y fAd X ONEEN N EF L OIEE) @ H ATRE )& RARD 2
7212 REDD+% 7 )V CHEMT 534 1 v MIERET D, 734 12> M DiEEIL, REDD+
D IS i e S DAY - MERISENE S TVWD Z L EROBHREIRE~DIEIFE,
REDD+% | B 3~ 5 7 — % & AM Offefk, REDDHIZBIT 2 H /3 F 2 R 72 b NT DAY,
BRI DDOFBBNED & DITBHIER 2 E o 5, A 7y MNIZHWTIX, REDD+% Efid %
T=ODINDEEN L T 7 2 a 7T h, REDD+EFEIS 55 & L, #)7 P BR s & E &
[FFH Lo 2REIND,

4, B AE

&R T L 4 HTIEL, REDD+EROEEMEIZIIT 5T 7 1 —F OMBENEIZ- OV TR
FHL T %, REDDHIHLIZKUEZEBIFEFNRCRFEHEHHIND O O Z BV E 35D TiT72R
<. EDLICEBERDITEMSHEIESCKIL Y AT L EOBREE S — B ADO RGN E4 5
EWV )RR R BME O ETH D, EREATND
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E3E HMEERNRAREE TIIREREILEE

1) MRAFAFEE TV EREIEEBDOREARHE & VR
EEGR et > 2 —  FEMGER (PEER R, WFSEER  RAFRK

A v R TENE 3 MOARMREZHEDM A )~ 2 INOF RERSEBIHL & 30X 4
T2 97 T O U A B A - EFEEE) O X GHE & L ORE L,

A 2 RRT T HEE OFBAE R - thaWER R K OHUT HEHRE Th D iE L E 2
Uy g—— & UCHMEE - FFREE AT s e L (K 3-1), AU~ ¥
N TIZERMIAEZE 2 #h O A REIEBI M B EmeME 158) | X Y7 7 TN TlIA A s X
ORAHL (L& BIZT T UHEEIR) (I2BW T, TRREIEEINBEIE 7 VAR 2 5 2
Ll L7z, BHFREICOW T, MU U~ M Tl k% (Lambung Mangkurat
NERTF) . KXY T I TN TIIMEE W ERTE R 7 ST OB ) 131,

(FEE O
TS EE -t SMERD
BEhU=E M BXYTUATM
N)M—RIBEEE TFHA-JTISTHEEHEE
/Eﬁﬂf\mgﬁﬁﬂmﬂa (i’%‘?’iﬁ&'l‘i:l:ii)\ /i@%ﬂa‘%#&ﬁﬁ%iﬂa(T)WJ'J'E:tii) \
fhil=%t ShL<$t Nekbaun Penfui Timur
PT. Antang PT. Tanjung # i
Gunung Meratus Alam Jaya FEH FhEH
B i FRYE B A iR BRI Bh ith \\ (FTREEih) (FEBeih)
A K MEEARHRD
Lambung Mangkurat E 3 X% JINUXFR

31. AU~ MBS X7 o 07 WIS 1T 2 s e D FE i (A

Rk 23 fEHEE, BH U w2 T, R 2t (AGM #h, TAJ #) o fi SRR
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PRHIC IV T, RO RIS (K, 138 ICiHERH D &3 2 b HIE 7GR
fifEAZ 8V A N7 v L, LUy 7 JiREAZREBRICHEH L, i 8.5ha (AGM
#: 5.0 ha (G2 3-1), TAJ #- 3.5 ha (G2 3-2)) OHIMFBREET KA &R LT,

Wpk 24 R, PR Y w2 NTIE, REIEZE 1L (AGM th) O IREHRBR I 35
W, Bl R 2 EMEFELZ 11 Y X M7 v 7 L, ARk, F4 - Uy e 7 -l
AT HENE L, 5.0ha OB ET AR EFRIER Lz, 7o, ®RXH$T T 7M
TiX, 7NV ROFRERIZIE W T, R OERE S (R, 18 ITmERH 5 &5 %
HNDIEN L EMMTEL 8 FEY 2 N7 v 7 L, AMEIE (LAALENR L OEEL B A
(ORIR) i % 2 R BRAVIC 3 L. & 8.5ha (Nekbaun #f Ok AH#1 : 4.0ha, Penfui Timur
FORAH : 4.0ha) OEAMNBHIET AR Z &R LT (3% 31) .

# 3-1. [FRAREHEBANBAFS T 7 /LK) AR ISR (R BE R RRCRR Ifi )

PN Ceb St Rk 23 R | SRR 24 REE &
B U~ BN 8.5 ha 50ha| 13.5ha
AGM #t: 5.0 ha 5.0 ha 10.0 ha
TAJ £t 3.5 ha - 3.5 ha
W7 77N - 8.0 ha 8.0 ha
Nekbaun #f - 4.0 ha 4.0 ha
Penfui Timur ¥ - 4.0 ha 4.0 ha

2) ARILLRAFEDNM AV FROTE BmAVTZ UM

ERSRA e o 2 —  FEER (PEER—RR, BFZERERT KA RK
A v R 7 EE Barito il & #%  Mr. Nolianto Ananda, Mr. Hendry Ramadani

1. Fx - B

A, FEETOARFEOHMNB LOHAR~ORHEEIZLY . 1 RRXU T OAR
AEFERNEE LTV D (2010 AEREAC 1990 4E LA 27 1) .

A ¥ FRUT OARINNTTEICERE Y T, SRIEPFOMHE L e H1E5 0t B
JEOEFIZ L0 - EAERBENRREGMT LN TWD, Lo LR b, AR REfE
LTl S Bmalg sz g 74 ~ GE8EL, FeS2) NEEN TRV, ik
5 Z & CREVERIIRYE TN AR SN D, TOIENICH BEEOBEIC X S IO’ %
BT B - RAERE OFLFEERBFEE L TV D,

FIT, KEETIT, 29 LIEAREBIOME L X O HHc W T, TERREIE R
MBRFEE T VbR OIERZ 8 LT, BY bk - AR AN (B - T L 5 2, B,
FERE, HIFESES) A FEREICRETT A Z LA EME Lz,
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2. kigh & Hik
(1) xSHOPE

AU~ 2 NTIE, 7~9 BIZARBEAKE 100mm & FEDEHAFET 23, 20
flo> 9 » AT A MHIFEAKE 100mm BL EOWIIToh 5, ot GelL, SRt 2 tho Ak
BRI O LI (AGM 1) B RO LS OK - (TAJ ) Thod (X 3-2), H#H
RUATB IO T L, BICHREERICHY L TRl S -a a6 (ERMERY) <
HDHZ D, BEOYIEME, LFEE BICHETH D,

THEOWPMEICE L Cix, %, HOR LRHII TSR T 20 13 % 72 O HEi# Clig/+
DD THENE KB O HIv, BRME - HERMEE BITAR ER D, Flo, fLFHEICE
LTk, [BHEABMODIZE A ERWRERETETH D, £lo, "M T4 FBREFENALTWD
72, BRVERRESYE XA RATAICRAE L TV 5,

AGM#t
P &R/ N>
SyILTY TAJ#
>
A2
IN)L—

3-2. gAY~ Z W DT AARIER M
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(2) HEEMEOEE

Rk 23 REENE, M U~ o 2 INO BT RENT DN STV D EEITED 5 B A
PRERHRBIH O 25 BT ME N B 5 £ B X b Hifla 8 fliEE L, & 8.5ha (AGM th :
5.0ha, TAJ tk: 3.5ha) ([ZatBrfEsk L7- (3% 3-2),

£ 32, A~ NI %R 23 FEOEMETE ) 2 b

No. S 4 - A i LR
1 | Acacia mangium THYT <X A FARE Hf ke f
2 | Anthocephalus cadamba TR FHRF TR KA
3 | Enterolobium cyclocarpum VAV A Hh R
4 | Fagraea fragrans FUT A F#F i
5 | Hevea brasiliensis = ¥, BHK PSS
6 | Melaleuca cajuputi i =Ara FARE, KA | A okAE
7 | Swietenia macrophylla v R =— A Fi okt
8 | Tectona grandis F—7 F Skt

PRk 24 L, RIBRIC, BrRBHE 2 LI, 11 FEEEE L AGM £ : 5.0ha (ZRRERAERL L
7= (% 3-3),

K33, WAV~ Z IR D 23 FEOERBFE Y 2k

No. gz 4 - PH¥EL M e
1 | Acasia mangium THYT <X A FARE Hf ke fi
2 | Aleurites moluccana g4 7%, 7Y o GREL | fEkAE
3 | Anthocephalus macrophyllus | %~~~ AR TRk
4 | Azadirachta indica A ke Hv fi: FEH PSS
5 | Dyera costulata Yz bhr e TXRy b | M TR KA
6 | Mangifera casturi HAVY =z A— RE TR KA
7 | Melaleuca leucadendron AT N—T SR 12K FH
8 | Paraserianthes falcataria 7y IVhH Rt SR KA
9 | Peronema canescens A TA Rt 12K FH
10 | Samanea saman LAy — R, ME | SlokiE
11 | Terminalia catappa EEHXVTS HEE, weram | Skl
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(3) AEF TR X OB L

A-1. PT. Antang Gunung Meratus (AGM) #f BeERdmbitt (X 3-3)
A-1-1. Rk 23 42/ : 5.0ha

TR OB BiH A 45T LI Lis HHL (535 31) 24K L L, 7 2o #
LAY (19 500m) LA LK, RIRK, <L FL /Ko 3 MEKERE L, LR
O 8 ffE (3 3-2) & 20124 3 HIChEfk L. fERIFRIEL 3mX3m T, BT = > O/
WAL, Rl 5 AX5 AL Lz, BT oy MIUBKIEICHIWICEE L, #2Eh
5 EOMEY IR LKA T (K 3-4), WHEHADEE (EFEFRE, #BEl LOHERR) &7
FINCIE LTz, A% bkt L CHIEETT S TETH D,

A-1-2. ¥Rk 24 % : 5.0ha

Wk 23 EEE OB (B 3-2) (2, LR 11 Bl (3% 3-2) 4 2013 4= 3 AIZHERL L |
HRK 23 RS L [FEROAHTTIE, BLGIETH 50, T OMAEDETEEF 8 WBLX 23 E
L7 (K 3-5), ffARDAET (EFR, fidm L UM ZRRNICHIEEZTT S FET
b5,

HH 3-1. AGM #EFpk 23 MO LI 5 H 3-2. AGM fh2fpk 24 £ B L
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3-3. AGM thA7 ERERHEBF M OFEAGURALIE X PRk 23 4R (142 H ), 24 (2 4R H))
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60m 45m

A | A2 | A3 | aal A | A2 | A3 AR
As | ae !l a7 | As| A4 | s | a6 5.0ha
B2 | B3 B4 |B5| A7 ! ngl B2 .
|f AVE TEARAE
B6 | BT | B8 | B1| B3 -B4/| B5 8 KifE (35 32 W)
165m| A3 | A4 | A5 | A6 | B6 | B7 | BS
A7 | Ae ! a1 | a2 | B1 | B Jati fE IR -
B4 | BE136 | B7| A3 | A4 | A5 SR
B [B1|B2|B3|A6|A7|A8]|BS KR
A5 | AG | A7 | AB | A1 | "2 | B4 | B4 1111 &/~ 2 —)L
A1 | A2l a3 | A4 | B5 | BJ | BT | Bo
B6 |B. =8 |B1|B8|B1]|B2]|B2 HERGBRALIE -
A BEAEX (22 ha—)L)
B : e
45m C: Ftolxik
D : £+ +Ehe
c7|cs|ct|c2|cs|celct E: REAHMEA~LF T
calca|lcs|celcs|ct]|c?
Jiti e
De | D1.! D2 | D3| C3| C4| D6 (R
D4 | D5 D6 | D7 | D7 ; 08 !, D1 AT IR ()
E1|e2|e3les]| D20y Da
Es | E6 | ET | E8 | D5 | E7 | E8 WO
5[E (I~V)
c2lca|ca|cs|E1|E2]|E3
240|m
ce|cr|cs|ct|E4|E5|E6 Sy R AR
D3 D4+55 De|lcs|c1|c2|E2 FEFEA : 5 A X5 A=25K
D7 | D6 D1 | D2|c3|c4|cs5| Es
— o
E4 | E5 | E6 | E7T|C6| Cc7|D1|E1 7 MER
15m X 15m=225m2
E8 |E1|E2 | E3|D2|"n3) D4| ES
cs|ce|c7|ca|D5|Dd| D7| Es wra ey Mg
cit|c?!r3|ca|D8|E2|E3|E4 8 F Al X 5 ALBEX X 5 [m[## VK L
D6 | C. 8| D1 | E4 | E5 | E6 | E7 =200 7= > b
D2| D3| D4 | D5| E7 | E8 | E1| E3

3-4. AGM fHA RERIRBI M (S 23 A2EE : 5.0 ha) DOREFGEBRNALE 4
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A-2. PT. Tanjung Alam Jaya -4 eSS (3.5ha)

AREBRIED LTZFBEOBTLOKY THZRRX E L, ZZICEKCREREEZ LET
o7 TV B 7K, A TRICHEROER L 2RI Lz X UE LX), X 7US 2k
fEZH L7z THEAEX) B L e b OfASOEUEX O 8 X EZFHE LT, Lid 8
MifE (3% 3-2) % 2012 4F 3 JJITHECR L. WRMIRRIE 3mX3m T, BT 1 v F O fg/NRAL
X, [F—HfE 4 Rx4 K& Lz, RB7 ey MIUEXIECHBIMICEE L, ZhZEh 3
Bl DMV R LK AT 72 (X 3-6),

AR IT, RARDEE (EFE, BEB I OHER) 2RIEFICHIE Lz, 4% bk
ft L CHIEZITH) TETH D,

r]

G 3-3. TAJALARERIEY #5C (1) BE 3-4. TAJ LA RERIE Y #C 1H(2)

HH 3-5. TAJ tHA 2 7% (1) B 3-6. TAJ tHAHZ 7T (2)
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116m

204|/m
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B2 !
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FhIEG
Frd
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R
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Boof
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H4
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X 3-6. TAJ tEA 4RI (3.5ha) DOREFGRERALE X

89

ERmEFE
3.5ha

TEARAFE -
8 fffE (% 3-2 M)

FEREIRE
3m X3m

RECRCR L
111K ~T Z—)v

TR E -

A:Uverr

B: Uy bEV/+HEAEL

C: Uy b7 +4-FEHEE

D: Vw7 +HHEUE L+ HEAE
E: AKX (2 he—)
F: R+

G : 4HEHEE

H @ Al & -+ e

ML -
3E (I~MI)

Ty AR
HEFEA : 4 KX4ARK=16 K

A=ANTTY-
12mX12m=144m2

w7 ey MK

8 Ml X 8 ALBH[X X 3 [Hfdt V) K
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=192 711 v b



3) BEIRMEFEM A FROTE RXYTUHAIM

ERSik b HEdEE o 2 —  FHEAFEE B —ER, WFSURE KARK
A v R 7 #E4 Benain Noelmina il E#%E  Mr. Djoko, Mr. Widodo

1. &x - BB

EBTVHIER T EMIL, WEITHRKRTH o722y, HlsEROEERRZ D% O R 7 Btk
FHEIZ L > THERIL L2 R Ch D, 7 AUV VEPA—HICBIEL TV D,

Z T, KEEETIE, 29 LR Rl LU R ORBEMIZIB N T, THRMAREITE
WiBAFEE T AR Oz LT, U R - AR RTE R (B R, e, s
ER) ZEERICHETT 22 L2 S L,

2. XML ik
(1) xS E

WX T A FINTIE, KEICIE, 4~10 HO 7 » H 23 A K& 50mm % FE5S
W TH D, T, ERHRMO TR A—T 4 VL LTINS EEO T TH L 720,
THROMBEMENRE TH D, HEOWERME L L Cid, WM LI E 2 g asd (7
T r) BEET L, EEICIE, RN - Pk BICRR ER D,

Rk 24 4F 1L, Nekbaun RO HE (B E 3-7) 5 LU Penfui Timur & (5E 3-8) @
MAEMZRSE L (4 3-7),

JH &R '

AV

Nekoaurtt

X 3-7. WXVT A7 MBI 5T VAR RHE
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‘B 3-9. Nekbaun #1 %4 #i(4.0ha) ‘G5 3-10. Penfui Timur £ x4 11 (4.0ha)

(2) FEFBTEDZRE
Rk 24 AL, XY T A T INOBIH TR STV D EMETED 5 &,
WHEROBRMZBEL T, @EA ML AMERS LR EE LRICHER S EE 261D
WRE A Z 2 8 FliEE L, 7 8.0ha (Nekbaun #f : 4.0ha (3% 3-4) ., Penfui Timur #F 4.0ha
(# 3-5)) TR BpAA L7,

# 3-4. WXV T H T 7 U Nekbaun #1231 2 -pk 24 4FEEOIEMKFE Y 2 b

No. S 4 - A i LR
1 | Swietenia macrophylla RN =— AR Hf ke f
2 | Gmelina arborea AU F#F PSS
3 | Sterculia foetida YT TAXY F#F TR KA
4 | Toona sureni ALy FHRF Hh R
5 | Pterocarpus indiscus A Rvxv A {EkAE
6 | Enterolobium cyclocarpum VI A Hi kA
7 | Azadirachta indica A R H fli - SEH PSS
8 | Aleurites moluccana 774 7%, 73 = FHEE, W | fERFE

% 3-5. WXHT AT 7 3 Penfui Timur #1238 17 53Rk 24 A2 O EAMIFR Y 2

No. gz s - L M LR
1 | Swietenia macrophylla <R =— AR Hf ke fi
2 | Artocarpus heterophyllus INT Y FAER, HE | kTR
3 | Toona sureni AL FHRF PSS
4 | Pterocarpus indiscus A Ry a2 FHRF TR KA
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5 | Casuarina junghuhniana Y~vEI A Y FHRF TRk AE
6 | Syzygium cumini 7—h— (T X) FEEAR TEA A
7 | Gmelina arborea AU F#F Hh R
8 | Tectona grandis F—7 FHRF Hh R

(2) RBUEH ORI

X 1181, Vertisols (238 S 4L, BAMMERE HICE 2, EN3EHK (BE 3-9),
HZRICIRWERR (77 v 7) (BE310) BRETLIREECTH D,

Z 2T, MR GIEOLMEXIE, TR & LT, ML RIEE, AHEICEE (2EHE
NE) . WA S OV DARAE H T 5 ALHLIX X 8 #ifE =40 FAUBRIX, 4 FIFR D KL & L7z (¥
3-8),

BEH 3-9. WHlZH T D HEWrmHA HHE 3-10. #zHlZB T 200 T v 7)
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Al | A2 | A3 | A4 | AS | A6 | AT | AB
B1 | B2 | B3 | B4 | Bo | B6 | BT | B8
C1| C2| C3| C4 '05 Co6 | Cr | C8
D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8
E1 | E2 | E3 | E4 | ES | E6 | ET | EB8
Al | A2 | A3 | Ad | AS | AB | A7 | A8
B1 | B2 | B3 | B4 | B5 | B6 | BY | B8
C1| C2 | C3 Ci Il 55 C6 | C7 | CB
D1 | D2 | D3 D4T_ﬁ5 D6 | D7 | D8
E1 | E2 | E3 | E4 | ES | E6 | E7 | E8
Al | A2 | A3 | Ad | A5 | AB | AT | A8
B1 | B2 | B3| B4 | Bo | B6 | BY | B8
C1 | C2 | C3 éi Héé C6 | C7 | CB
D1 | D2 | D3 ﬁi__EB D6 | D7 | D8
E1 | E2 | E3 | E4 | ES| E6| E7 | ESB
Al | A2 | A3 | Ad | A5 | AB | A7 | AB
B1 | B2 | B3 | B4 | Bo | B6 | BY | BB
C1 | G2 | C3 '4 FEé Cg | C7 | CB
D1 | D2 | D3 D;__D5 D6 | D7 | D8
E1 | E2 | E3 | E4 | ES | E6| EVT | EB

TEAREFE © 4% 4.0ha

IEAHITE : 45 8 TR (3 3-4, 5 )

HEFEIRRE © 3mX3m

R - 1,111 K~ & — )L

TEAL 15
A EELEEX (2 hr—)L)
CE 2 AR FEHERR
CFEZ UTAB AR (NPK)
L HE 2 AT AR BRI
: HEAE AL RSO ARE + B R B

moOoOw

ML - 4E (I~IV)

7ay AR
AR : 4 KX4 K=16 &

vy NEE
12m X 12m=144m?2

worm oy M
8 M X 5 ALFEX X 4 []# V) 3 L
=160 72 v k

3-8. B X W7 4 Z M Nekbaun ¥ 35 L O Penfui Timur £ OREEGR RN & X
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SFAE BIHEREORR
1) ETILMERKOETRE (EFE, #5%)

EFRf et o 7 —  EEMZER MEER IR, OF7ER HGHEE
Lambubg Mangkrat X=* Dr. Mahrus Aryadi, Mr. Hamdani Fauzi
MEBWIERFE R Kupang AT #F9CE Mr. Dani pamungkas

1. B U <o Z NG RGBEH DT 7 L ARRBRIE R R
A-1. PT. Antang Gunung Meratus (AGM) 147 RE-HR bR

A-1-1. FEpk 23 #F£ : 5.0ha

R VAR ICBIIAE Z R L= & 2 A, MK E2mELXOM T, 13 A LDk
HARDELFRIITAME /2 =N R SR d o 7=, 7272 L, ~ 7 H =— (Swietenia macrophylla)
ZoWTIE, REE B LY, SRX L i L CEFERAE (p<0.05) Zm kL

(= 1-1),

SHREKIC AR TRmEE LR TR, HRARDORENH SNICRE W, FAEHX CIEEDOEN
EREMELE (BHA11,1-3), 2HE L TRECAL R EEY (BH1-2,14),

PR 23 B LV 24 FFE LS L OET VMIERM S | FRX TITEARFEDRANRIT L
Ao E RS WK LT D (BE 1-5,1-6) 2%, 2mE LXK TIXeHEFE (Trema
orientalis %) DOFRIREHNBILEINTEY | A L AT IVITRB ORI T ST 5 &
B2,

FEAEIZ DWW T, — I IERHE T I L 2R iR s v (B E 1-7,1-8) 28, AfFL T
WAHRIZOWTIE, MO EF BBV EZ R LT,

VIF U TITONWTIE, KED 4) v VT v Tkl e S

FE AR D RR: BT DU TR BIE RS e % S

A-1-2. Wik 24 4£F - 5.0ha

FEARIE % OBLHFHA R S T, RATICHRENBIR S iz, Mo pH 25~ 72 & 2 A
D CHRWERMES RS STz, Ziud, SRMO—5IcY ) EXRBAGFELTEY . ZoHi)E
WA T A NeE ATVl OBREMBE TER R SN EEING D,

S, WBRADEETT —4 (EHFEECHRE) 2 EHNCHET 2 TETH D,
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100 T T

90 R—‘ P {3

80 ——

70 © —
¥ 60 ?
ol " —o— FHEE @ rFE—L)

H o, - 2EELR

20 . .

o . Swietenia macrophylla

O T T T T T T T T T 1

May Jun Jul Aug Sep Oct Nov Dec Jan Feb
2012/2013

1-1. AGM tHiZ 1T 2 ~ AV = — AR D A7 R ORI EAL
(7« FRZEHLPH IR YE 95%I2 31T 2 F X 27~ 3)

GE A MK EEgaEe L) FEA-2. amEt (RbggE) X
(2012 4 9 H e (2012 4 9 H e

HEA-3. MK EEgaERe L) BFEA1-4. amEt (Ribgg) X
(2013 4F 3 H fwie (2013 4F 3 H e
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HE A5 MK (—EERLIEDHY) FE1-6. gt (Rt X

(2012 47 9 A (2012 4E 11 A HR5)
RITWEETOLKIREHGHH Y, RIWEETOLRKKREHTHH Y,
(a) HEMiAEX (b) HafE X

BE 1-7. F¥—7 (Tectona grandis) AEFAOEEHEALIZ L DHF55E (2012 4 5 H i)

(a) MEREIEX (b) e X
HE 1-8. 17 /3% (Anthocephalus cadamba) FaFA O FEIfEACIZ L 5 H55E
(2012 F- 9 H#xi)
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A-2. PT. Tanjung Alam Jaya (TAJ) tf REHRERH : SRk 23 425 : 3.5ha

TR 1 AER B A Z L L7 & 2 A, HRXE2mE LXOM T, 13L& A LDk
BARDAGFRITIIAM RN A ONRN ST, L, THYT ~ X7 GO
ZOWTIE, Uy B A (BEA1-9) [ZR D EARDAEFRRBm ELE (K1-2),
SEEEPE T (PH3.0 LAF) NRAMIICHEAE L TRV . ZOESIT OV TIE, MR EM
FFEL Tz (BEA1-10), £z, KBV bREERICHEL T\ (BE 1412, 1-13),
B, WA NE L, FEAEIEAEIC OV TR, AR & HELX & TR ZEN T DR
molo, MEXOZELY b, D THROGERIECERKO X 5 72 R 2« 5k
ZIZED | HEARDAEFRB I ORESREIN TS EE 2 b,

@ Vyer 7K (b) V v B FALEX
FHEA1-9. Uy 70 (2012 45 AR

100

s .

70 1
60 ‘\\\~

X
ﬁ > —— JVELY \
40
#H 30 —— A FA—)L
20 . .
10 L Acacia mangium
0 T T T T T T T T 1

May  Jun Jul Aug Sep Oct Nov  Dec Jan
2012/2013%

K 1-2. TAJ AL BIT AT U7~ o X% AMEEA D ATF ROl
(E : PRSI EHEAYE 95% I8 1T AEFEIXM A =)
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E,E: 1-10. @%’Cﬁb\@g@‘%i@ (pHZ '|L:T) ﬁ)%@fé@&:ﬁ& L%ni:jﬁmbf*ﬁﬁﬁﬁ\)*é%
(2012 4 9 AR

(a) *%B?%ﬂﬁﬁ:iﬂj‘é7k7‘:i " (b) D% I:°‘/7‘0){§G:?SH 5{$?%7k
TIPTS5 K7 0 3 KOS & 0 REHOR 234 5E (201248 5 1 ik

A-3. BN~ B NITEIT DO e AR - RAEEE AN (F &)

A%, AGM t (BHE 1-12) BL O TAJf (BEE1-13) & i, KoL & bzt
HORALAETATEMED 5, HROBMEERLEBEO L, BHEAORERE, RAD
FEEI BT SV CHE AT 5 FETH 5.

INETOLEZA HFHRORLZWE LIZL2HELONENEETHD, L LARRD,
BHROF % KEICTHET 2 = L SRR ML S 55, 41%. WmEE, 2502+
BEITIHE « WISRES) 2 FF MDA Z T 5 FETH 5.

B, = AR ORMBANEFRE LUK & bICRVEMBBIER S e, ~ ARMSTEL,
ROIRKE S EREBET 5 O THRIIITB TR D /HIE LT 5, 4, #
REZ GO AEMEDOME IC ST LB ZED L,
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FERARDRRERIZOWTIRIERMREZSIT T TH L, 5%, ZHLETHLONLHROE
2508 U, A RIE L BRFE B d 1) D ARBR « AEAE R EARI I BN A RFE L, £
firfgdte LTE D LDV,

HE1-12. AGM tHE7 WA O E L H HE1-13. TAJAEET VR D Tl
(2013 4% 3 H#xit) (2013 4% 3 H i)

AGMit  — FHHECEBRAOREAEL

4 - 2 EELRTIHERANKES

R | jagn — BEELEOSRENICRE BRI
- ZRLSN TIHIERKITER. BE? 2 2

= i - +i% BiEER || %4
HWTLDE R
e | [ ez ||| 125 ||
o |EREE || pH 8iifE || ERE
3 VAN .
il . ﬁf’\ 268 || \OTY
&K ket 4 114578 7

1-3. &7 WARGBRRERL DR IR & £ DR SHT
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2. BXY 7 U A7 REIEBEAF
B-1. Nekbaun #f (Fik 24 £ : 4.0ha) (5E 1-14)
B-2. Penfui Timur #f (Fjk 24 4% : 4.0ha) (GHE 1-15)

2013 4 3 AfEAkL 1~2 MHILINICAEB RN (EFRB LO8E) ICOWTE 1 EIHO
A EhE L7z, RERITHERN TR TH D, O TIX, 1FIE 9B ENEGFL T
e, HAMTITE EFAToT b DB X BNLD,

S%. A ADDHHICAD T, 4% b EMMICAEBTRNWARET 2 TETH S,

‘HH. 1-14. Nekbaun #4##l % H ‘B 1-15. Penfui Timur £l £kt
(2013 4 3 H i (2013 4E 3 H i

# 1-1. /WX Y7 7 7 Nekbaun #1235 1F HHEH% 1~2 HHE OAFER (%)

1 2 3 4 5 6 7 8
HEHHBITE
Swietenia Gmelina |[Sterculia |Toona Pterocarpus |Enterolobium |Azadirachta |Aleurites
B macrophylla |arborea |foetida |sureni indiscus cyclocarpum |indica moluccana
AR (avba—)L) 86 100 97 90 93 96 80 97
B:4$EHEX 83 96 98 94 98 93 70 97
C : {ERUE X (NPK) 94 100 94 99 94 91 56 98
D:HERANITHBAREREAR 84 100 88 92 100 87 70 98
E : #ME+EREH + B ARRE 97 98 92 95 97 77 69 100

£ 1-2. WX YT 777 I Penfui Timur FHZIF H iR 1~2 BRI OAEFR (%)

1 2 3 4 5 6 7 8
HEH A5
Swietenia Artocarpus Toona |Pterocarpus [Casuarina Syzygium |Gmelina |Tectona
LEX macrophylla |heterophyllus [sureni |indiscus junghuhniana |cumini arborea |grandis
AR (v ka—)L) 94 84 87 86 94 93 89 100
B:4#EMEX 90 73 92 83 95 94 81 93
C : {EABE X (NPK) 88 87 94 94 93 95 87 92
D: HEANICHRBRARREREAR 87 81 93 90 93 95 92 86
E : #E +ERBH + PR ARR K 93 79 95 88 88 95 90 100
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2) TEE=41YVIAE (pH)

ERSR bt o 2 —  WFEER KRARK, FTFER (PR
FESRFRFPE R est #d%  KE#—
Lambubg Mangkrat KX7% G#fili Dr. Fakhrur Razie

1. AFEEDE=X Y VT OBE

pH E=% U o 73t b i b T4 5 THERE 0-30em A k5L LT, 10cm |7
TITH, HHEPHITMA TKpH bE=F—F 52 & & L7, E=%4 VU 7% Antang Gunung
Meratus 35t (AGM) & Tanjung Alam Jaya B H(TAJ) T1T - 7=,

AGM TiI~==a 7 /U > TR EIZ LS8 O R LIX (Original Refilling Material) & #6
R L% IRBRE T EOWEX (Top Soil Dressing) I H#EE=X% 1 /7oy F 2R ELTE
=XV T EToT, BIEIE 10 7ry b, BFIT10 ey FTHDH, K pH 2 3 4
IO T TmE=F2 Y TR A > N TiToTe,

TAJ TR IO R LD B TR XIIRE LR Tod .~ = =2 7 Vil ) OJF 3 5
L D% (Original Material) (212 TV »v & 7 %47 > 72 BRIX (Ripping)Z&¢i). HIZ
W 2 FUC IAZRAR -85 1+ % IR A1 L -4 2 7% (Top Soil Mixed Pit) & EURFEND 22 6 72 2 4
Z 7¢ (Original Material Pit) ThpH #E=4— L7, 70 v MUIZLNZTN.5 T r v I,
57y b 670y N8 T ry NTHD, MK pH ZEtEOM 2 WP CE=Z—L
72

FE=Z VT BF~Y=aTMIWEST, A 9 2 AEBBEE4 r AIAToTe, *
7z, RO pHITEHRIE I A T 7 AT FEh L7z,

T=H Y 71E 5 ACKRAMENEN L, 9 AT KA, fhEEIZIN % T Lambung Mangkrat
K7D Dr. Fakhrur O /1% 15T L, 2 A% Dr. Fakhrur 2356 L 7=,

2. E=F YV ITHRA LV NROE=FZY VT HEDRE

AGM O+ pH =% U 77y MIOWTIE, ~==2T7 /W@ TR HEO R LIX

OFICEHBMREENSEXEFTITRM LSS 2 7oy MEfELED, ZE20BELH
D.ZOFEFMEE LT, KpH E=H U TR A 2 NI ISR S OKN AT Sl
— RIS IR RSB TET, & BIZ2 2 FERIEER T EHIC — RIS T&E 7o thod 3 BT CFfT
I FHEITH o 7203, —RE e iF o e S IR R HEEOHERE I K pH OfkRERA MG
SENLH, ZEROBE TRIIIRDAZBRWEDOE LTHkRT 22 L & L,

TAJ DT pH E=2 ) v 72O TlE~v=a 7LVl D 5 2 L IC KT R0 T2, 72
2L AART m y MZOWTIE, EE-CIHARM LR 2MERf R Y (ITiTbh T
WZry RPN R T 1y FOBEILbBE LR, ZEROIEbHY v=
2T IVBEDET A L E Lty KpHE=H Y 7R A > MInwdn s —HHl T oz
HEELTVDEIN, TNHLERESOPSEV T s & & LT,
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FT=Z ) T IFECOWTE pH HIEIZOWTURIRIE~ =2 T V@ 0 1IZi7- 72, 7272 L.
U~ == 7 /LTl pH RIE ITBLM TERIERZ (/TS 2 & & L8 1 EIHORIET Z s
WU 7228, % 2 A HLABRIZ BRI L 72 _RCoORE 2 EREICE B IR - 72 5RICHET 5 ik
AR L, BGETRO~ =2 7 MIIEER O HIEEZFTEE Lz, B2, —MOEENG pH &
TN BEE T D ATREME MR S AL, A FEEOBIHIBIZE CTH Z ORISR S L7 2 &
b, FEOFHE~Y=2 T MIMA D Z & LT, pH BIERICER L 723k 2 v, <~
A2 ORI L AETET 28 & LT,

3. SEEDRIEREFR

+HEpH LK pH KO EODOEART — 2 I~=a 7 VR LT E BV INREE— DX )
ICRESNTWD, UTICAHEEDE=Z Y v JRERICOWTHIEE T,
(158 pH)

AR O L DI B pH X 201245 A, 11 AR 2013 422 AIZEME L7, AGM Rk Hh
DT —HIIX-1 EX-2, TAI kBT — 2 13XK-3 L [K-4 1T~ LT,

OAGM REEHID T pH ==XV > 7
OFEITtHVELKX
AGM FRERHIOER O B L 121% 2010 FIZHEHI S av7z kg oMk Ch 5,

K—1 AGMOEREITENHELEDTIEPH
—&5021358 ., 25131398 . RF1F28 —

Antang Original Refilling Material

LEX]M)
EEXE)
LEZTN
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-1 3R LIC L AHOR LD+ pH TH D23, A6 N AT ZERVNT, RIIZHLD
RURLTHDMRHERED ORI Z KB L CpHIZ 7 L ETHR L T 5, A6 & A7 1To04
BARTZ S 1288 280 Bl 2T Ch o 1272, IR EHED C BIick4 L, it~ T pH
XIHBRREEOEIELS A% b ZOREORBIEE CHBE T LB b,

A6 L AT DS O T vy hCIE, LR T —REI(A2 © 9 A)IERITIRV p H AL &
NI, T TV TR A v hEEIRR D Z LT, TR RO RS 3
VINENTEZENFRKREEZEZDND, FEOBRENAZKED2 A, A5 &g 5 A IR
HDHNTND, A3 IZBWTEE TERMLOIMERH D L DI/ 2 523, BUR CIERBIET
b, AHROE=LZ) T ORRETRT L2LER S L,

E-2 AGM®D IBFHFMLIEHBERX D L 1EpH
—%2521358 . 25131%98 . 2F1(F28 —

Antang top soil dressing

u %32
EEYIE
LE2 Y

O FHEHLiEER

—J7, BRIRAMICHIEE, B S QBRI [R5 (G 7 ) Ok 7-Acrisol) %
30~50cm DE S THAE LK TIIFEMEHED R LIX & 1387 0 | 2RAIZ Acrisol O3 & O
pH TH % 4~6 OFPHIZINE > T D, 7272, —EBIZ OV T pH7 DL ET, O R LR L
DIRA LTo ATREME S RIB S U7,

ZOHIBIIETTRAS < ZRMOBFRRENK X VO TE b THEVEEICE LT
Y —REVBEFETHZEBHONE R (BE1, 2), pH7 UL EXBHIEIL: A4,
A15 L A TIEZDO LSRR n—r g L OREEZ TR, pH OEWEM B i
ICBEH LIZmTREVEDR @V, ZOMEEXIZZ 6 OB R L LOIRA D FTREMEN T E
571y haRE A% D pHA~6 ORIPAT pH 2MEBT 5 b & PARSH, Lizi> T,
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SBBMBARDBIFREENTRIND, WTNIZE X, 4%, i 2BENLETH
DT EFEEELR,

BEE—2 ZEEBTHELNERENA)—
BEI1DAETHDEH T, 60cmiBEE THRHI,

EH—-1 AGMRERHOTO—3>

EHFMTIEHEBEROA)—IO0—av e —hIO—230 (A THS THEE)DRR T, BRI HZIEE
FEDEIBLERTNLSH, BORLOEIIEMED (T TIRICLEZAD KL ELALL,
SADRETHAIDT. 2ANDEMBHT N3y ATIORICEDIZEIFEZTHD,

OTAI REBEMO T pH E=F Y 7

TAJ SRB M CIXIHARR EERNATRECH > 72720, AGM O L 9 ICF BB T2 )
DO ZLICIHFRARLEAREM L7 2y FEXIRT vy AR EIN TS, 7235, AGM
BRI By | TAJ RERH O B LRI 2003 FICHEHI S ERC, £ 2010
FEOHORE L « BEHIZHW D LI TS, Lizn-> T, BEHOEEIZ 2003 4-~2010
FETHRICEBINL TV E ERUTBRIND Z ERRFEINT, ZHOZ LD
MEIREFA ZRICHMTHEBZHND,

OFEITHEHELX (2 IADHEEHT OV THIE)

TAJ D5 D 5 LXK o 13 pH %1--3 1277 L7, TAJ O HHD B L IKIE ~ 23T 5
L, —2IXY v BB b9~ v B T AT DR o TR K Th D,
[ T-1~T-5 R%HRK T, T-6~T-10 Y v B VUHK Th 5,

RIZ pH A THRUEFT & 38 7 L U M DIBFT & MIRIET DRBETH Y .. WL
HORL - BHIZHOWONTZFEMEIOBREZ KL TWDHEEZXLND, ., MEXEY >
B VB E O TIEE O MEW pH 2337 1 v MR ZUVMEND S D3, T UL

WZPED SO0 D WITHLD R UM BIOREAIZ X 2 0TIEIARATER, Bl R TIIX%E O
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REMERmWE R SN D, IR TRD LIV ZNWT 7 ay S TpHE LT O LER R
S, TOH5H 47y MIpH2 B THHoT=, T O pH2~3 &\ H D THROEEPEIL, Ca
Mg DL RERBENNEDD TLRN—H T, @BREOT VI =T At F RN EHKE
ICITE L TV A EBREE T, AR DR O AEFIImS TRER b D EEZ BND,

J@RID pH A I DV TUIERFIC— B LI EHANT R DR WA, SLRRH 5y O pH 23K
AL TN D, F7o. Pyrite 72 & A 4 7 LEM ORI X > THIBEDSERK S pH AR T
WIHAE S TNDNE I DI ONTIT 1245 A L0 1342 ADF AR NMEF R S 1
UG LT D TRWEAEND 572 DBIR R CIEBIHE CIX 2RV, A% OBIRIORKIC X - T
FAMEAL DBIEIE S 2 S DIE > THER TE D2 b D EEZ BN D,

-3 TAADRTEBORERLED LTIEPH (T1~T5:ripping, T6~T10:non-ripping)
—R5021358. RFI31F9R . RF11F2A —

Tanjung original materials

LEX P
" %33
LEXT

QX NE LXK (HE2 ARFOREHZ OV THIE)

X —4 O P53 ThE 2 AT BN L2 IR L7 X & . ARNCHLD R LR O HZDOX, @
pHZR L, 2B, WTNOKIZH > TH X SRICHEIEZ IR L2555 AT 5D,
MR RETKIZBNTHIR DR LXK & ARk, —HIZ pH3 LU Ok k) & o Tk
ATETIEDGRO B, FITiE pH2.03 &9 FE L WM Z R HEENFE L, 72
TV ) MR R T O 2 RS FET 508 AGM gBRHIZ L~ T RIS IRMEN TRV, =
AU 2 RIZE L SN BLOBEWVCER T 5 L B X bit, AR THIUTIHFHRAK LR
THEE LTHWORE & ZAE, LI THREBIEEL 27 DB a3 DM ERCR
AL EA TRV EINE LML E L T THWORZZ ERERFR EE X B
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Do

BRI 7 vy MZHOWT, ZOHIOHRM LT AGM D546 L [F CilH RS 5
# Acrisol & SNTWAHOT, RISz IH LS THEISHIZIZIZ L A LR T pH4~6
EEBEZDIND, 1Eo TR A LD 18 pH 1% pHA~6 % RIFIZHEMT 5 Z L iF7e0n b O & 47)
HEE Ui, UL, 58t e 7 VO Wmifiad p H B Sz Z &b, Z2< 0K+
FRER X CIHARAR L TlEe < | A RERIE R OBEFEHERI Y 23 F W B LT rTREME 2NV RIR LTy
STz,

HEREA 5 DALBEIXAC DWW TR, HEE =2 U 7~ = =2 T VI U 7oL X &
PR A L IRE=2 Y 77 my FEZRELTWEEERWY, 22T TI12 7y b
I EEER -SRI, T14 7'e v MIHEIRIX, T16 7'm v MIEAHX, Yoy ) X

NI MATHE & 7o TN D,

-4 TAIDWEANELTRERELTHEZ XD TIEPH
(ERIFHEZ NELX-AAIIKFELEZX)
—ZF2(E58 . #5398 . BFI1F28 —

Tanjung top soil mixed pits Tanjung original material pits

iz, 2R e UTHE AL TEO pHITAERFFIC Lo TRESER DL Z ENPI LN E R -
7o TMA DL SIS AIZIZpH B 7L ETH 722311 AIZIZ 4T, 2 A7 70 E
L RERELDENRH D Z LN Z Y, ZORIZHONTIE, X UICELICHN S
NI BN AR BB Tho7e Z ENERFR & B 2 B, HO BV R TAED HVE RS
OVRILBIEOR S 822 RIZTHHLODIREM ThoTo Z ERNHEES LD,

W2 FLALER D& & 85 pH & OBIRICHO W T HRICIEIED TRV 7 1y h DB S B
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EEZLND,

B TIX TA7 & T21 CReCERMEN TR <, #H @ Acrisol ¢ p H HiHA %l LT3V |
Kﬁ%@%tﬁﬂ@@ﬁ Lo THBARDEGENRE LW L2EERT s LR, -
XA ERARE A, ROOTEMEIOGFEEZMGE TE o722 b, EBIC

ii@%i#ﬁbn&#otT EMELHRETE 220,

X —4 OABNITZ OMOMEEX D pH 278 L7223, 22 Th T-18HERX) & T-20 (£EAL
HX) om~7ay STpH3 LI T &) Db TRV pH Z 7R Uz, HEARIZ— XIS PE~T
WA VETH O BBEREL RSN RRITFBEO LN oT, ZOZENDBHRZL
THEALAE X FLIZ TR A ST D DRI R A2 o 12568 D b - T2 72 0 45 % ORI LT
BaET 5,

Q@A X DAELFR & 138 pH OBIRAFNT

TR ALEE X DBLER D DIARAR D AELE & 5 pH & ORICITN 2 0 A ARBR A H 5 L 5
WCRZ D, T2& 2L 1, 2 AIZE OO TERBEELZ R LTV, & HREHIC
RRTET 2 KO GG R0 Aohd, MASBIRIORER. Z OB pH 239 12K
NI ERZ,

Z TR X DR R L X DY o ¥ —DFE 1 pH 2k LTz, BET —#
BT CTH DO T, FEMCOWTIIREERE T 5,

(KpHE=FV )

KpHIF~=2 7 WIR L2 K 9 IR N & 2 W IT Bz O | — ey /K 2 & de/K i
CERELETry FTES &)/7%%%LTV5@E—5&® 7285, AW3 I oW T

THE=FV 7T ay RREEL THDH AGM O 2011 4FEE I Clid7Ze < £ 100m B
72 2012 FEEREFHINICER E L TH D,

E=F—HEIX pHRENES TH L2 AEI BN Z 720 b FHIE M RERICHlET 5 2
LLLTEY, Aifii%pHﬂmﬁ% Wz 7 HICHBEEIT> 72, 7236, 7~9 HiZA
W TH 2720 Z OO pH ITEF IRV EE X SN D,

FERIFIX -5 IR LB T, AGM RERHITIT £ 72 pH OIK FIZZ T EHEA TIEW
22, 72720, R DR OMEFCT o % 2012 BRI T & IO SR KM CIXIEF IRV p H
NEH SN DR H Y, BREEERL T\ (BH-6) Z b, S%mBEL T
L EMTREND,

—J5, TAJ BB DK p H 12 AGM IZEE R TERRINITIR S | FRIZFBR N O —RFA9 K i ©
HDH Twl PMEVWEZ /R LTz, ZOMmbEEaEr 2L TND ZEND, MR L5800 HY
@ﬁﬁﬁﬁﬁbfhé%@kﬁibko

L DK p H OBLRFEFIZZE ST, TAJ 2B W CRBERRN e BRI 23T L <
WDHR, B HHETOWE ﬁ%%@éiﬂé 72T B AREEEME LI I I IR 7R R A
Ry FBFETDEET T, TI0b8E2EATERNANERI N TS, ZOWMNIZH -
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BRIEEDN R L T DA T, Tt Twl @ pH MEWRKR TH A 5 (GEE—7), ZOFEED
JINZI > TEE LT B AR A SND Z L OBIC X » TE&BEw it L, afkL
=L EZ NS,

E-5 JKpHE=ZYLY

R R 52020125, #F03(%2012.7 . Fl4alF2012.11, #F1[£2013.2
TH. RI1DAwWIETWLEZ T OV D N F E A>TV &

%352
EEZ K]
LEXI%
LEZ7

Awl Aw2 Aw3 Twl Tw2
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BE-7 SWREEKDFRNT-E?
(FRER)I )

SHERHh P 0D Mt | ER AL 8% AV & L5
MNEBISNhTz, BLWECANLIENNEDA
[TEHELTLDD T, RAKIZK>TERE
n=tDEH#EELT =,
FRIESAD RSN DM EL T, R
HIZkBEER . RO SNT-§E
;%s Jltﬁgﬁitbfiﬁéhf:%o)&ﬁib

BHS5 AntangiAERi#h A OFEID
EIEHH (Aw2)

ERI DO it & A B DR ik Bitth D &
Kithm DAL, AWlD Tk,
HEHOEE/NEBFEELR)IZLED
SERIDEEGEEGA)DRT =,
SABERDPHIX7.6

B X 6 AntangiBRith 20124 &
T SE D BEER (Aw3)

2012 FERAIR DR ERF E Hh D BHZER
5 BB E DpHIE2.7
MEHI2010FEEDFERBENOLDEE
ZAbNBDT, FHEMNEZILEMELEN
EHLOTRETHAARENENH D,

ER-8 MBIIADOBELER

F R R UOEE OSSR DEH (FRER
N2 ESREMAIZIERANSSESD
E-AREANROND, HEEER TH
AOEHERINDD, TR ENDE,
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(6 & 158 pH DEARR)

BfELELE T pH L OBRICOVWTOT —F 2 HHT =4 U 7 ORI A HE T
HL£LTEBY, SRIBKRMBITPITOND TETH D, BB, T—F PR TH DO TRBE
FCHRMT B Z 21T Lo T2,

4. % OFHE

~=a TR LTZEBY, FHEICHES T pH, K pH RO HIERE . HEREEO
T=X VT EED D,

F o, AN U T RRALER X B D AR b 3R 148 pH & OBIMRMATIZ DOV Tl 2
TR EMFEL DD, T EED D, & HITAFEEMNT Leh oo hta & 18 pH & B
IZOWT BT D D LERH D,

TETEERVER IR T O T IEIC OV CHADTERAN N E 2 b & TR & A
DLHNEND D, TR O E &AM XEER KR K DA Lo FIEELHREFT 5 2
LehenbolBonsn, HOR LB T 200, EORERMAT 2 Tt
bDHDNE, el SSITHIE FTRER R R 2 W TEMRNTHIE ., TIHHIEZIT 5 7
ERI O E, R E EE O THO R LIEEICHW 2 REMEORIIC b H ik
THLZEREFETE D,
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3) TEE=-SYTRE (LEER-EEES)

EESRR bt 2 —  WIERER RARK. EERE PR
FEBRFRFPE Res #d  KE#—
Lambung Mangkrat KX7% G#fili  Dr. Fakhrur Razie

1. IZC®IT

B RIED TERIR SN DA & RX T ORYUIBRRBZIELNTHO R L, kb T 5 2 &
DEBEDIT LTS, HORE UMEHTIZRE & ILICERT 5 Z e N2 01 F v {bawn
BANT DN, BT 272 OITRMEDRIEFIZE E W2 L3P e vy, ZD7z
O, AIREIEPNIHLD R UIZ K o THER IR W T hER bt =4% U
TERATH L &L, MEHTAEEDORRITOWNTHRE L,

— 5T, #HR Lﬁ@%%‘é%ﬂ TR RO JEE LD . WA AR O fif SRS I-OM
ZALD AT U XD IREREE DTER & W O M2 6 | AR DR - AAFICRE B -o
T<ék%ﬁéﬂé Z 2T, HEOBE - BMEEICONWTbY =2 T L EER L TE=X
U T w270 HBRARDOALF « RE~DORBEZTNT 2752 & LvoTe, b, FHIEE
DFEANZ DUV TIEZHSHT L7z TSoil Monitoring Manual for Coal Mining Areas | (ZR2#E L 7=,

KpETITEHBRDOE=F Y T OERIFHRIZONTHET D,

2. BE=F VBB HiE

T - B EOBLITRHIITEE RN E TRIND ZENOLE=X Y U 7IFFE1HET S
Zliole, TOE=F Y TIZOWTUIMMRNER L Z WD, M)~ 2 Mo
[£]37 K% Lambung Mangkrat K775 B RICH 2N 2 & 272 pH E=4
U > 7 L[Flkk, Dr. Fakhrur Razie & i@y CE=4% —7 28 % L o7z,

= U ZIFEEARITIE 11 AT, BUBHRIR & BUiEI 22 2 vTREZRBR Y KF: & JIFPRO O
HETITO 2 & & Lic, B L2 OB - SATIZIXRE D3 030D 2 E M B RFENDTH Z
L L, Rz W TIEmEN AT L2 & e LT,

Sy AT EIEIE, O3 (L R - Blk), @QFRE, OARET, % 2HFIZONT
XHLHCTEE L 7230B 2 WV, v =2 TS > TERE T 21To 70, T LT
=XV v =a T TR LT,

3. E=F V) UTHIR

tTEE=2 ) =2 TR LRSI E=H2 Y T ey NI AGM & TAJ O
HXIZZE 10 7o v b3 ofdE LT,

AGM CIZMHROE LXJIZ5 7 vy b THAM EEEEX 125 7 7 » | % (Soil Monitoring
Manual — Fig.5 Z/#), TAJ TiX HORLIX) 257y M TV vy B 7K 12571y
k% Bl L 72 (Soil Monitoring Manual — Fig.6 2H), ZitHo 7 ay MMIxthsd 5 15 pH
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FT=HX )T ay MIBET A HUEZRAT, 72720, E=X ) v ~=a T IRl
=X oic, REBROMREHEEUIIEFAE TH 5D T, Mg pHE =2 U 7T % K
E W ) I TREI AR TAZ & L LT,

4. RIERER

SEIDOFE=HY U TIEAEOENDIERE DT =2 THDHDT, FRZaA L M52
EXE IR nwn, PRLEERBEEBERIO FEIIRD T, BETHDHZ ERHLN
Thol-, LFIEKREBFHICHEREZ R, 72d, LEEE A R < LBK IS BIEd 2 5l
EABMEITMIR LB EN TV AHDO T, #MEmR LEWEAIIEOE LB
D E(EE—),

(1) THEEmEEE

~V=a T VIR LT L D, IR O THAEALT 5 ROREZITV., i
KNG & e/ MEZBRN 214 3 O % 2 OO L & LTz,

M—1, 2R L7E T TAI DY v B U FladEi 2R i s B3R L 20 DLk
Thole, —MKITHHE 20 2z 5 CROBADPREEL DL INDHZ b, ZOEKRT
FHOR L OO FHEOBEB I ZbO T LW EBH LT, JEBOFIZIX 27~28
VWO ELLHERZEFRGH Y. ZORBRBEM TITRORA-HRITIEDO THRETH S &
FHEIND, TO—TY v T L - THEORAEASBIMICHETe Z & 3 50
Lot

WTHUCH L Z R LET =X IS BORMEL 257 — 4 T, BERIRA O ONCHiE
EEHROWBR LIS,
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TIERERE —AGM ®-1 Angtang Gunung Meratus

5 (AGM)ERER b D T IETEE

ZZ Acl~Ac10lETT 2 DIBHERELIZ[ES
20 T:*Z*—l'@ﬁ?ﬁkéhflﬁ%ﬁbﬂ

15 Acl1~Ac19IEIEESH RSN I=EZAIC
10 [HEDHEMTENBEEIN-KRB
5 Lo TWNS, EFIEEEELHLL
L e S B e v THNTWBIENEETED,

Ac1 Ac3 Acd Ac6 Acl10 Acll Acl2 Acl6 Acl7 Acl9

TIEWE—TA)

-2 Tanjung Alam Jaya(TA)J) 3
AERhD TIEEE 22
TS [ETEZ DREM L BEDHR
Lt TIEHAH. ERERIIZUVEY
JNEBETo-HD T, KE15cmIE |
EXEEitsh TV S, 0
Te-6~Tc-101E TR DEMFHZ KBS
RLHT, E#ICKDIEZFITHELLY,

0-10
20-30
10-20
0-10
20-30
10-20
0-10
20-30
0-10
20-30
10-20
0-10
20-30
10-20

0-10
20-30

Tcl

=
o
N

Te3

4
Q
Iy

Tc!

w«

Tc6

=
o
~

Tc8

4
o
©

Tcl0

(2) AHEE

& J51:1% Soil Monitoring Manual (27~ L 7=,

A AR O O e BREEOMIL, THROFEIZ L > TR, KK N S 72
5 BT O%E1T 0.30~0.45, HiEIZ /L O S B AR TIL 0.5~0.7 B & S5 (Rt
BOFH~T7 L2 OMHE, 1993), RALCHFEMO FTETIX1.0RBRECRLZBOLHH LS
ND, WEEEREIHMTHRECTOTELEWEEZEZLNLD, BEHL 1.0HiHET
bAHHYEHEEIND, THRDLDLAARAOHETIT 1.0 BENRMEO LREEZ LN TS,
FRMEE T U7 ORMiE L B D Acrisol b7 MO A EEENE
FEBE G REITESMA DN DDl —RICEE R HEAER SN, EORBERIZHENE
DRI L KT ITA SN E WS, RETIX07-1.0 BE, TeLTH 14 28%
52 LIFFMTH D,

AGM #HERHHIZ W TR OO R LXK E O R L& IR ENRE SN XKIC 7 |1
v R EINTEY, Ac-1~Ac-10 BRI O K LIX, Ac-11~Ac-19 BiEX CTh D, 72
B, Ac-20 (% Tc-10 DFEWVE TAEINL N, B#EIZA » RRITIZH LT, ZOHET
T OFEEFL, KEIOHEE TITRBERAONCT DL ET 5,

EHHLOXOFES, WAERARTEITER, 727 RMEEGE ORI TH D Acrisols
IR R S R AR 2% LT 5 (R—3), BRI O£ M Ac-1~Ac-10 D7k
IO CTE < AEENEW HECTIIRRARDIROBRASCMHIENFIREND Z &bl
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HMADIEE « EENFELIAEFIND Z 0B EIND, o, @mWVEEEITHM 2 Lok
AKRARBRIZ K DB HFITMA, LR OKkoREFFE) OV SITERNT 2 ERE bR D
BAF RIS T O RERIEE L D LBEALND, —T7. #FEXTIE 1.0 LT OERWAR
B OB bBRININEDLDOTENT, —HRIUICIFHEORER LXK XD EHRNRET
by, BEEZHOTZHO R RO EROEFLPEATZZ ENHALNTH D, ZO
£ REmWAREIIS R OMBAOREISERNED Z LEISBETH D,

2.00 ~-- ODepth0O-10cm ©ODepthl10-20cm ©ODepth20-30cm
1.80 e e e — -
1.60 [Pk--rpm -t} TR T [ Tt s SR -l |-
1.40 o - - . ] - I Al | _
1.20 b - . . - - - — 4] b--- L _
1.00 i - . . - - - — 4] b--- L _
0080 i - i i - - - - A L] b--- L _
0.60 R - . . - - - - - | _ L _
0.40 b - . . - - - - - | _ L _
0.20 - - - - - - - - 111 -
0.00 T T | | T T | | T T
RS S IR S  S SEIRN R\ A N IO
Oy Y v éb s; ?9 ‘§) éb s; ?9
B—3 AGM RB#iDHEEKE 0~30cm DEFEE

TAJ HERHIZ B W TIIR OO R LK DR L DORIZY v B VT E2ITo T KNEE
ENTHEY, Te1~Te-5 81 v B 7K, Te-6~Te-10 NEHHO R LXK Th 5, 723, AGM
FRERH TR <72 L 512 Ac-20 1E Te-10 OfiEWE TR IND M, A v KX T2 5 HdE
EOBEABITRBERDDLZ L LT D,

AGM FRBRHIIZ b~ O BEER - R B 1T ERRIIC R T TRV ZHudocx O
BIREI 2 2 & EBASNIEHOREE & ETRERICGER T2 B2 65, WTlcHE
FIFEAEDEMAT.0 2R, FERA~DRBIIRE W EHEIND,

Uy 7OHEOHFEMICE 2 2T T OV TENR ) REL, EERARDHE
F=H VP Z LI Ko THIRPHALNCRD b L HfF SN D,
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2.00 - BODepth0O-10cm O Depth10-20cm £ Depth20-30cm

180 b
160 - )
1.40 - T | EEERREE Rt B R i | R B R
1.20 | |- el TR P A= N
100 b |- - - - L _ - S - | _ ] - A1l -
080 e I L _ - ] - - | _ ] - A1l -
060 e I | _ - | _ ] - | _ ] - B
0.40 | |- - -- -1 -- - -- Al
020 b I | _ . | _ ] . | _ ] . B Y
0.00 I I I I I . I I I ]

TC1 TC2 TC3 TC4 TC5 TCe TC7 TC8 TC9 TC10

-4  TAJ RERHO THERE 0~30cm DAFE

AEAE LT =2 30T b4 %ROERL R DT =2 ThLDT, ARETIIHREL
LV e A N SR

(3) HLERE (Vp %)

AL BRI L L COMEICB O TEMIICEE 2 &E 2 12 L, Bk
BT - BAKREZ O S E DR MY ORI K o TARE S Lz iRk F#
EPEIZ Ko TREAE LR ZE0 AN D %E 2, M2 BRI BE NI L > TET
2P L TR ZREE LI~ AT 2% E 2 2N 2R LT D, —BRICTRAE O Fpk
THOIREITT70% 2252 L b7, £7250%% FE S Z & 13D TR C. &
HiZr B C 40% % FEID ERIADAEFRRR & LI THEL IS, —F, MR
TIT ORFHTHETIT & A EOFMOIAIRAETE S Acrisol OIGE 1Tk -5 &3 & < U /e
TREEERT 5720, FeodEe iR RO R L & i iuE 2 O FLER SRR IR
< 40-60% REDHFIFH & 72 5705, 40%% TEIDZ LIRFTEAERNEWVWZ D,

ARFHE TIZHEIRZ O b ODORIEITIT > TORWA, AFEE L LB D BRSO
FEZRD, ZNE2EENILZELSI 2 & TILRFEZHE M L, AGM RirH7Z2 50Nz TAJ &)
B T OFLREEZR -1 BILOEK -2 I1TR LT,
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F—-1

AGM 2 -+ 420> $LIE S (Vp %)

Depth

Vp % ((F-¥1%)

Depth

Mc % (“F#))

X =

HREX 0~10cm

24.3~34.9 (28.7)

HFEX 0~10cm

28.5~34.5(30.8)

HE X 10~20cm

25.0~37.5(29.7)

He7EX 0~10cm

22.3~33.4(29.8)

HE R X 20~30cm

15.1~36.4(27.8)

He7E X 0~10cm

18.6~31.9(27.3)

AGM G HEED FLIRRIT N T NDX, TRSTH, BFTeda 30% KM ThH o7z, LFLD

INTHLBRRD 40% % TRIZD Z LITHARTETIIM TH Y . Mk S 2B ARITARD TR
THRICZ LWV ERERICEN N TS LB LMD, £, AGM iBRHIZE T 7 [HARFK
T AW TR X ORGP BHERIX & RER <, B H <, #OR L OO HEE
WCRDHEEIZ L > TE LWL EDED P EIT LD LEX BT,

#F— 2  TAJ RBRH O LR (VP %)

Depth Mc % (*F-%)) Depth Mc % (*F-%)) Y
£

MR X 24.5~37.8(31.2) J vyt vyt K 24.8~33.7(33.7)

0~10cm 0~10cm

MR X 23.5~34.6(29.6) J vyt vy K 24.0~33.7(29.4)

10~20cm 10~20cm

Mo RE X 15.2~34.7(24.1) J vyt vyt K 24.4~29.9(28.4)

20~30cm 20~30cm

— 7 TAJ Bt O ALBRE S 2 <2 35% A TH Y . AGM [FIERIZHD B LIEEIC X
STEbOTHER LEIER SN T\, £, BER ROy %ET 2HNT
Tl vy Z PR TERE 22 T8 2 Ik 2 2 & THLBREZ LA S 220808
@ﬁéhtﬁ FEEIIFILBMROEITIFE A RO LN hoTe, TOT D, Uy
B T REE, TRV OB K - HEK 2R E T 2 RIIWIFETE S DD, 100cc DEE 1
la%:ﬁﬁb\'(%xﬂiLf:/J\ﬁia@ib%EPOHLB:%-:%O)FE%'JJD V3G DR W RTREME DS R S 47z

 EBICK 2O R UL, HORUIHWDHBOfEZMDT, b T
ZWHNTITEIEE ., DI ITRRE DR D 4
LR ST, O LERBIBE R LRI, &
B LR OME D W LIS &> TREISHBAAES 1L, £z, BARDRKEITHE SRR DI,

U Z—zikim LA OMGE & th 2 B e+ 5 HRAMROREE L 3L, REBIZIK
REEA~EEEL, MEDSORIBEEZXFTLI LR ETHEND, L LAH
ORI O & 9 1T BB SN HERW D EOREORH TLE D XK 5 I8+ 50

Pl EDkRIZ
R TR ED DB EEIEY
7B EZFH L ET D AMEENmW D
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FESORMTH D AROMET =2 UV TRUHAENZ D,

5 A%OFHE

SR, B UK 97 & b CHRS 2 LB EEOT — 2 B3G5z, ZOHBHERE
LUHIZRF RO & b5 2 5L 2 HUE SRR & AR DR & I EoRIcB (b T 5 0%
D LR, AR T 2FMETOED FE2B 25 E b CEERIERZ I
HZELEBEZLND, WHEEDREFHENCH > CHEOME -AHEOE=H ) T &7
2D, ARETHIEASFELF URMD 10~12 HOMIZIT) ZENEFE LW, F
7oy AR DAEF - REDRAICHONIRDEEZEZXLNDLDOT, KFavzs FOKEH
HEThod Hifiv=aT /)] ZHELRNS, TEOMEMEN EORICHEL 52 0%
B0 CORE RO B b,
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4) TILF R

RRGEART BT mbh—&
EESGR et 2 —  FEMGEE (PEESR R, MRSt RAFRK

4-1. EFx

BURHUITZ 351 2 A0 IRERAB IR 1 2 ORI RS O BE T HE, A DA B IS 7 kk 2 7 B3R
ZAELTWD, —OHIC, MAIZRES BRICID2HED EA R H 5, @MY DL TR
DEIRRE BRI Z 2 Z ENH#ETH Y | BUFEMICB W THEIRIZE b S N2BE.
FFEST D LW O MENRH D, “ DRI, HROBEREICEDMOBAOYENES 1S 5,
TEEORERIL, BRHIZB W TEZEOREN & ZARP R RS s RE LORT TAEL D,
£ IRERAR B 35 1 2 HFp B 72 TR R 0 — D%, B+ & B DOBR D K HL « Hp%
DBITICE DD TH D, [HEifE Lo HHIE, Mo L2 RORELR & R A 151 % T RENE
WE, EBEERELSHET DREMEN & 5,

INHEDOA ML AZREML 9D 2B RMERAE L LTV TF U IR DD, v~V Fr s
(X - ARIR OREFN, TIEERS OFEFN, Ky ORFRIRP &5 2 L RHE S TW5 (Linda
et al. 2007), ~/LTFHMIZIE, T AF v — b, A, B, B, BIARF v FEEL L Fb
BHWSBILS (Linda et al. 2007),

AKFEIZBWTHHARER~ VT 7B LT M )~ # U IZAAT % Melaleuca
cajuputi (LLF A Z0—%) OBEPFIFAFREEE 2 bD, ATV —i%, LA —AFF
U7 b= b—37 NEFA A2 RICELEBED S MEE OIRWHIRIZ ML TV D
T FEERICBT DWRROAKEY THY . AV v 2 TRECNAV Dy vt
NY R 77T ERLE LTRRRRIEBHIAT AR LTV D08, MU ZF A LR H o siif
R VEREA TS, AU~ Z TR, ATV —DITEERKEDTHY | fFx
ABICHH S TS (K 4-1), 12em LLEOREBEMITEM Sh (K 4-1B, D). £l
TONEMIZONWTIX, TOFEFRFEOITHERRESG L LTSNS (K 4-1E, F), #LL
SMTHEEITHEFMEA AV, REITV v L= JINHEELE L THHSA TS, 2D X
212, M. cajuputi I3~ 72 HIRICRIH SN D A, BIBREC RS SN DB I35 ERIH SR
HZ N7 (K 4-1C), ZORBEOFABFEIL. M. cajuputi (22271 2 HilgkF: RO
HIMZEEDN 0 | HUlER I ~DOHEE T TE 2,

INHDIEND, AFENIL, A v Ry 7 EmME, Bl U~ 2 N0 A R
BRI FRE L7 © & 5 P.T. Tanjung Alam Jaya (TAJ) 72 5 ONZ P.T. Antang Gunung
Meratus (AGM) I[ZBWT, A U v X U TEBIZFICAD A TN—I OBKR & Wiz~
NWF 2 TOHRIONTIHRFT D2 &2 BN ET 5,
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4-1. BHV ~ X AR D M cajuputi DRFH, M. cajuputi DEM DL, /NMHZE-
Tirbhd, (A) M S M cajuputi, Bibre LTRIFIS S, (B) &5# & LT
FIHESND M. cajuputi DR 213N TV DET, BAICE S BEENZBEIFFIH S
TRV, (C) Ak e LTl S M. cajuputi ¥k T, (D) BEW OMHEEM & LT
FIF &b M. cajuputi¥t, (BE) fEOEER & LRI S5 M. cajuputi, (F)

4-2. Fik
(bR &)
TAJ 2 5N AGM 123V T, 201245 A 13 A, 14 A, 18 B HEDEE L HiR D
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&I, WAERFORMEIX, 5 A 13 H., 14 BIXkEE, 18 BIZRTHIZERAH 7=,
BRHIERTH Y, WEIXZNZI 11 KNS 16 BEOMIC T o 72, FHAHFs J OGHA A
X, "7 4 GPS(GPSmap60CSx, Garmin co. ltd., Kansas city, USA)% H CRodk L.

Google map EiZ7wy kU7, HURIE, FEEl 7 ¢ IREEFH(1T20-80, Keyence co. Itd.,
Tokyo, Japan)z HWCEHAI L7z, HEFHA O L8 T iz, YA - A= —l2 k- T
0-10cm, 10-20cm, 20-30cm OFE I THRILL, EHIZ L8V > 7 2o BIZJAF BRI
IREEZFH L7z, MR (Oem)ix, V> 7 VBB S O gk i 2 31 L 72,

C D

4-2. FWX LV TFXOEET, HBXOET, (A) v LFXOEET, B) v /ILTFKIiZ
B D M. cajuputi B % W2~V F OET(C), v /VFRIZBWT, v /LFOTF
O HHEORT (D),
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(R EL % D A 7%

AGM IZEBWT, AT L—A DB L D~ VFDZFNENORRADAEAFRE. 2 % 55
R Te, T HIL, BEME L TEDND A TV — UM ORIBRHZH 28 2 FIH L
Treg YSINVFU T EfTFolRKEe~vLFREL, SAFL T 2T TRV ERRX E LT
(X 4-2A,B), EHLHDORIZBWTH, AL, 30cmx30cmX30cm Th 0 | HEkHFIZ =
YARA M b ONTABRIEE A S T, B, 2012425 H 17 A 11 Kfpb 13
REORNZATVY, RIEIFRIE CTh o 72, AR & ONZTEHAIM AT ERRo N7 ¢ GPS 2 H
WTCREER L, Google Earth (Free software, Google, California, USA) Lic 7w v~ h L7z, 4
fEER1T, ZERICBELZ O AR L L CEMI L7z, £ IL, Acacia mangium,
Anthcephalus cadamba, Enterolobium cyclocarpum, Fagraea fragrans, Hevea brasiliensis,
Melaleuca cajuputi, Sweitenia macrophylla, Tectona grandis (22T, ZE4L 25 AR
ZEH LTc, A FORE R HONICHIRIL, Lo 7 IR CRHAIL 72,

A C

X 4-3. Koo —REF DT, F fragrans i O Z NAFUTIZ 20em ORI ONREZHD | &
VY —EEE L TWDEET (A), 20cm OIESIZE U —&%E Lz (B)%IZ 10cm £ T
HOHRL, Brd—a2&ET 587 (0,

(HIIR 72 & DN BB AR T o 3 v L ORI ZE (L)
TAJ IZBWT, AT —I# 2 W=~ F o 7 X 2R 5 NS HEKRT vy
VDT, 201249 H 26 HIZ AGM 12, = /L FUHIC L YR KGO ED X S
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WCEALT 20 ERALNCT D722, KRT Uy yb - RER P —ZFE L, AR
Ty b - IREE v —IX MPS-1 (Decagon Devices, Inc., Washington, USA)z {5 L .
7 —4% v H—|%, EM50 (Decagon Devices, Inc., Washington, USA)Z{H L 7= (X 4-3), &
> —IX, Fagraea fragrans i DHE x /& FREEAR VIR LakiE L7 (X 4-3A,B), o #—ik
BEORESIE, v /VTF X, MEXE HICHE S 20cm (X 4-3B), 10cm (X 4-3C) & Lz, &2
— OFRRE B JHRX E B2 1l & Lz, 7 —# u T —i3 e =— VB2 A (K 4-4B,
C). €D LITHPHIZH DA XA TR LIZ(K 4-5), £/, o h—oa— NIy
72(X 4-5),

44, KOyE o H—F— F IR ORE T, (A) RO AN TORT (B),
EURES D F — & 1 5 —NEORET- (C)
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\
TILFUER — —

X 4-5. Koyt —REBEHOES, RODKHPRTAEZBATESHO FIZT —#
OH—ARELEZ, HOADOTA NIRERO BV —DT A U E2HFER LT,

4-3. FERLEBE

TAJ ([ZEB 1T AR m OFEERREL, 47.8°CTh 7225, 0-10cm OFHJEE X 11.7°CIR T
L 364CTH-72(X 4-6), =512, 10-20cm OFE¥REIT 3.6°C T30 328CTH Y,
20-30cm DO FHJRE E 10-20cm & 1FIER U 33.5CTh-72(K 4-6), Z DO ST
I IREDEAEMIE AGM THIFERE TH o 7203, TAJ & Hig LT AGM O 5 ASHiZ i 0 - %)
L K o 72 (K] 4-7), 0-10cm, 10-20cm. 20-30cm OV S 1231 5 iREIT TAJ
EAGM IZEIT o T, WTUIZLTH, TAJ, AGM & & iz m OiREIZIEF Iz E <,
TP OEFIZE > THEIRA LA LR DR Sz, TAJIZE W T, AT HIZRER O
B o - BRI H - - B A OMFER ORI 284CThH Y (R 4-6), WEREEL it LT
194 CHIES A E

MR BT, 0 SgpomPeretere O 60
0-10cm, 10-20cm | ‘ ‘
IS PNSEAPN
R CHEZEDRD
SR 4V R/ N
20-30cm TiLzEMN
einolz, TAJ,
AGM o i 2%
<. FRICHERIFIZ
EXNol=Z b,
Y TR

P
N
o

Soil depth (cm)

_‘
@
r
IS

= Fine Weather

= Cloudy weather,
C

4-6. 5K &L BREFO TAJ IZB T DRSO, BT V>
7y MIFEEDHY (Tukey HSD),
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BED Y A )b« A=A — L BROEBRIZ L 5B o TV EROBE 2N b LA S8
AREE S B 2 b,
Acacia mangium, Fagraea fragrans. Hevea brasiliensis, Tectona grandis O 1733 %}
X LT~ LV F R BV CREd - 72, Fagraea fragrans fEF O R FRX T~ L F K
EHARTAFMENBIR S L7203 [HEDOBAMNEZ B CITHE TERd o7 (K 4-8,
9), VATFROVNLFREN3ICTHY, ZDO FOHEDIRET 21.9C H{EV 32.0CT
Ho7- (K 4-10), . Soil temperature (°C)

~IVTFHATV— ‘ ‘
a
71 D Kt B3 R A 0 H
iﬂ_:é‘fj:#o VCED #;T h‘ c
0-10
BN OZERIZ LY cd
I N D b h? cd
DEBEZ LN, E
)EH E‘/j ﬁ\y— %_) i&fﬁja G: J: 20-30 h‘dc}d =TAJ.

@ %E@E@ﬁ GZ%IJ [ DOA.G.M.
HAEnsZent,  K4-7.TAJ & AGM IZEBIT LRI IO, &6 6 HEHNE, IERKKE
W AN SR ITIEH IS (AT 2Tz, BIpDT N7 7 Xy MIFAEASH Y (Tukey HSD),
mWEEXBILD,

< LT L L ORI O 1L 44.4°C LK > 72 (X 4-10)2%, Z ORI E LTK
DRI L DRIERNEZ 2 STz, <~ VTR Lz A T 0— 0 OfEIFBEC 72 V) 7
B, KDEHRFEL T o 20l2xt L, SIRXO I3 H D RE KD 2R LTz
e END, BR~AVFOXRBEPRER TH->TH, v /F FOHERmIELNMET
THIEND, wATFICLDDBRIT DD EVnr D, £, BITME T LTFITED
TEOBERSER RN HE TS (Oliveria & Merwin, 2001)73, AGBR T~ /L F X
DOHIFR AT FAX & B U T b W ERF 23 BLEE S 41, MR OIR B B A-IHIh R L 0
THEOBEME N~V F X CREMINTCARERNH D, —FH, MRX T, MRICEEETL
T2 W T OE BT 10 FRE LIRS/ B L 7z TR 23 TR ZE R A ZEVN T L £ o - mlREME ©
Bx DI, VTR, AR RRE A IR LR R OBHERZ A LA
ERRAROHFEFCTE D LB b,

_\
e
N
S

Soil depth (cm)
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X 4-1112 TAJ{F3F (Curah Hujan Di Blok I11) €0
CCEHAlE L7 2012 FFEOFEMNEDOE LA R 50 I
T, 7T AFRSLEMIZAY, 10 HOFRET I
ERICHERIA DS (1 4-11), —F, b 0
MENDIL 3, 4 A THoT-, FBROHEDID
10cm & 20cm D » HAKHIERIL, 20cm &t
B LT 10em ClidmmimEidm <. SIRIREI
o7z (K 4-12), —F. ~/LFKD 10cm & 10
20cm RO FcE - %1&%?&@ 20cm & b LT

10cm TikEmIBEIZIZEED LT, RIKERE Control Mulch  Under Mulch
DIMEPST (K 4-12), =HIZ10 H 1 HD 49, SIRX & v LFRKIZEBIT B~ LT
10 H10 HETEWD &, BERNZRICHIRX T DE L~ /LTFF O HHE D,
10cm JEDOHIE N S2PKIZALF L, 20cm 100
LU HIKTFLZ (¥ 413A,B), —FH~ o Control
VTR CIEFERIC & 5 HUE O 228 138 80 - - ¥ Mulching
Mg o7z (K 4-13A, C), ~/vF

30 + I

Thermo (°C)

20 A

12 Lo T EEE LRI RERD S 60
Z Lit. EiRFE (Fraedrich et al. 2002, =
Long et al. 2001), {XiffF (Tisserat and (% 40 1

Kuntz 1984)D i 5 THi Sh T 5,
Martin (1992) 513, H 203 fE Tl 201
< FIZE VK 10 COIRE T
SNTFEHER L TND, Eﬁ%%ﬂﬁ

BWTH, vV TFEHWD Z & THITRD
SR PR GRTEZEMT 52 LG
MIETR DT, % 4-10. WEBDOTILFREFBROERFE

10cm FEKART v £ 10 A 8 H
IR X C1E-350kPa £ T T L7= DIz %t LT, v /LT X ClE-235kPa £ £ T Lo
7= (X 4-14), £7= 20cm EDKKT >3 % L% 10 H 21 BICH R X TlZ-150kPa £ T% H
AATEOIZRE LT, <X CIEE A 12-60kPa FLEEE CLAME F Lgno7- (X 4-14),
Russell (1987)i%. DT MNEE 3.8cm DOEE~/LFIZ LD HHENS DKGARIEZEK 35%TH
LI HRLIMEL TWVD, 6T ENDLARKMBHIZIHN T, FRCHIIZ~ VT
X0 EBOKGBREEEND Z EDRH LN T2,

UbkoXoic, A=z RWic~rF o 7%, EENERICRD 2 EEHE,
TRy DK Z T D DI 2 T, RKE TEOWBINE A2 U - R 2RI X
NOBEEMORAICEREEZBND, LLARNG, AR I KR 3w
BENE LR RDZERPALNTRY | AT N—IRKRE AW~ VT v 7 OREHEAR

M. cajuputi
T. grandis

A. cadamba
A. mangium
F. fragrans

o
cyclocarpum _

. macrophylla
1. brasiliensis
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DAEATF « RSO FENSH bk T 20 SRBEBLE LRt T D LERH 5 9,

120

100

(o]
o
T

60

Rainfall (mm)

40

20

|.| | a1 i) w0 b hL

0 _._ﬁ_ i

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

4-11. AGM J&32(Curah Hujan Di Blok II)IZ353(F % 2012 4 O4E A B,

4-4. B| FSCHER

Linda C.S. (2007) Impact of Mulches on landscape plants and the environment — a review. J
Environ. Hort., 25(4), 239-249.

Long, C.E., B.L. Thorne, N.L. Breisch, and L.W. Douglass (2001) Effect of organic and
inorganic landscape mulches on subterranean termite (lsoptera: Rhinotermitidae)
foraging activity, Environ. Ento., 30, 832—-836.

Oliveira, M.T. and I.A. Merwin (2001) Soil physical conditions in a New York orchard after
eight years under different groundcover management systems. Plant and Soil 234,
233-237.

Russell, J.C. (1939) The effect of surface cover on soil moisture losses by evaporation. Proc.
Soil Sci. Soc. Amer. 4, 65-70.

Tisserat, N. and J.E. Kuntz (1984) Root deterioration of black walnut seedlings during

overwinter storage in Wisconsin. Tree Planters’ Notes 35:31-35.
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Rainfall (mm)

Soil Temperature (°C)

Soil Temperature (°C)

30

20

10

38

36

34

32

30

28

26

24
40

38
36
34
32
30
28
26
24

10cm RIERE
20cm &R E

B L2 20cm

I +3E:% 10cm

o \ 10cm &{E:RE -
TR 10cm 20cm BAEEE B %% 20cm

27-Sep 11-Oct 25-Oct 8-Nov 22-Nov

4-12. AGM (ZBF 2 & DRk & HiE. 028 b, 1E AR T o k&

A), ®HEXMB), ~1FX(C),
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Rainfall (mm)

Soil Temperature (°C)

Soil Temperature (°C)

39
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33
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23
39

37

35

33

31

29

27

25

23

S\r\/\/\’/\/ DVANANG AN

1-Oct 3-Oct 5-Oct 7-Oct 9-Oct

X 4-13. AGM IZEF5 10 H 1 H2>5 10 A 10 H £ TOKE & R OE

b BEREA), HXMB), ~/LFX(C),
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Rainfall (mm)

Soil Water Potential (kPa)

Soil Water Potential (kPa)

30

20

10

So

-100

-150

-200

-250
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-100

-150

-200

-250

-300

-350

-400

- C

27-Sep 11-Oct 25-Oct 8-Nov 22-Nov

4-14. AGM (2B T 2HIEHEI F oK E & HHKRT v v v DAL,

Bk E(A), XX ®B), ~/1FX(C),
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5) T EEMHER

RRGEART BT mbh—&
EESGR et 2 —  FEMGEE (PEESR R, MRSt RAFRK

5—1. [ZLU®IZ

FIRERAE O BE L HIZ I DIEMRIT & > T, LR GHOMORE LD [TE S| AR
DAELF - REDOREREE 725, DF V| BHRRFCREMA TOXRE T8 (A 281 4
T oA, BELRHIC A B0 BB D KOO R I D 00T O R O fH
M RERENELD, £, ZNOAHRLT, B LTOTRICEENIEBRE, &
b 2T, T4 FEEL G2 LI L DIBIEMBEYE A E K S A O R4 7
WMEEHT5ZER”H 5,

O LIABEEAEMTOIASRFRELE LT, TENICH -2 HDIAL, AfFR
FEDDLTEERNI ST DD, LEEKRITAARDERILLOBH OB LIZFIA S (K
4-1; Akiyama 1992) . HEAENEIE L2 W EFENH 5 (BRAHEHEF 2007),

ZOTEEEROR R E LT, AEMSCERE SRSV TEEH WD ZERFRETH D
2l BRETHLREDARTH L Z &, HIED DO T )7 EmiKic L 0 KT 5 &P ¢,
~ U RELTOMENIMEND Z LR ERbIFbND, —J7, EERE L UL, 15
MBRBHRN WHhWLEERZNAEL LAl H 5 2 &RMRAIMI I TH 6 O piRHE
FRNEETHD L WS T EnET b,

IO END, ARBIEOBELHICE N T, REERITIEE R O CICER 2L
THRREMED B D23, FIEZ DR EITH BT 72 > TWHawy,

5—2. Fik

2012 - 11 A 28 HIZ LRI L L a v AR A F&REE, FREBICK 15cm X 15ecm DR
ZBT . TEBICAKTBRENC 22D 2 & 2B SToICBE b S X & Bl 72 (X 5-2D) (%8
(), XK Y LT, WBOE L 3 KR b & RAEEE O 2RIl Lz K (% LX),
O RO KGHIRK) &2 #1072 (" 5-2C). ZRbIEhen, ~ 74 =—(Swietenia
macrophylla) & 7 %7 7 (Acacia mangium)3A & & 1 R DhE 2 72, T NE N DOREFA D
Bl 2 4 5-1 127,

Wi, RO & 2 w7 VR (RS SPAD)IC & 2 A L7z,
F7-. 20 HIX 2013 4 3 A 18 HICATo 72, ENEHOMILX ORFA OfE & SPAD fi
I% Tukey HSD {5 CHREZ1T > 72,
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AC AMS A9C A9S AMTC AMTS
AP A9P AMTP
M1C M1S MoC Mos M17C M17S
M1P MoP M17P
AC S AMOC A10S A18C A18S
A2P A10P A18P
M2C M2S m10C M10S M18C M18S
M2P M10P M18P
A3C A3S A1C A11S A19C A19S
A3P A11P A19P
M3C M3S M11C M11S m19C M19S
V3P M11P M19P
AcC S A12C A12S A20C A20S
AP A12P A20P
M4C M4 M12C M12S M20C M20S
4P M12P M20P
ASC ASS A21C A21S
ASP AR21P
M5C M5S M13C M13S M21C M21S
M5P M13P M21P
A22C A22S
A22P
M6C M6S M14C M14S M22C M22S
V6P M14P M22P
ATC ATS A15C A15S A23C A23S
ATP A15P A23P
M7C M7S M15C M15S M23C M23S
M7P M15P M23P
A8C A8S A16C A16S A24C A24S
o [rver] o
M8C M8S M16C M16S M24C M24S
= E= 25

M: Mahogani, A:Acacia

C: Control, P:Potting, S:SoilBag

5-1. ZNZENORFARDEEX,
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TERX

®1IRX

®RIR

X 5-2. & BRI BTz 13812 X 2 EAERIE (Akiyama 1992 X 0 08,
JE R LR HI(A) & 15812 X B REARIELAEE O TB), 1 K22 O0Let
XOFET(C)y TEXIZBWTEEBIIREZHITHEHEZ TV DHET(D), T5EEK
A TH ORET-(E),  HZEE M TIUHIRE O R 1-(F),

5—3. fERLEEBE
5-3 | h-FEEME 5%, £ 3 » H % L7- A.mangium & S. macrophylla D4 7FER | st
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. SPAD fii #7554, A mangium T, T3 TIZT_TOMEEAALE L, %1 IX TiE 84%.
KX TIL, 65%DEER AL L7z (K5-3A), S. macrophylla Tli%, T X TORX THAFE
METF L, 12X T 61%., FLXT 23%, xHRX T 17%OMEEN4SF LTZ, (X 5-3D),
ZOZ ENDH, A.mangium, S. macrophylla & (2 EFEIEMOHRNEDHERE STz,
A. Mangium OffEIL, FEXELTEXTHREICE S, RITER o2, S
macrophylla D&%, T X TORBRX TENRD -T2,
A. Mangium @ SPAD fElZ, T X TOMUHX TEN N> 72, S. macrophylla ® SPAD f&
T, FEXRTHEIZET L, fE BEXITEN 21T,

100

80

Tree Height (cm)
[2]
o

20

SPAD
w
S

N
o
1

11/28
"3/18 a a
a a a
a
Control Top soil Bag

100

80

60

40

20

60

50

40

30

20

10 1

30

20

10 1

Control

Top soil

I

ve)
Q

D
a
a
a a E
11/28 a F
"3/18
ab

g

5-3 TFEIEMNE 15,5 3 » H i U7 Acasia mangium OET73(A), 5 (B), SPAD
fiEi(C), Swietenia mahogani D4:173(D), & (E). SPAD fi(F), #:2012 4 11

H 28 H. 7% : 201343 H 18 H.,
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A. mangium, S. macrophylla & & 12 T5EEMIC K o THES - IR ICAH BN ER S T,
%I 3T, S, macrophylla O ZEF73R 13 A. mangium & FeEE L TR o 72, 2D Z &b,
S. macrophylla i%. A. mangium & bl U T, A BRERIREBI M O HIEBR BT (2 5h9- 2 S MK
WEEBZ LD, 72, A.mangium TIXE X THIFEENHEE S 7223, S. macrophylla
TR SN2 oT-, 2£ Y. S. macrophylla DAFRME T T2 EANIX, FHicEEN
5D EHESCHEOYHIMEIC L2 b 00T RWEEZ NS, EFERETORKO
—O & LTE, WEOKRMICE DA EENITHEAK L TLEW, RABIIRIEBIZIMH - 72
AIREMESHER S D,

5—4. 5|3

Tomohide Akiyama (1992) A forest again: lessons from the Ashio Copper Mine and
reforestation operations, Food and Agriculture Policy Research Center.

BIRRMEELR (2007) RREIAIIFZE, BIROHRMN S, Frils, Feb., 3
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6) ER A O £ EMELER

RRGEART BT mbh—&
EESGR et 2 —  FEMGEE (PEESR R, MRSt RAFRK

6—1. IZCHIT

ARTRAE OBE LTI, AT O BRIC QBRI L TR S D, 2 ORBUR T
BERNICE D BLWRENEZ D Z ERBIESN TN D, 29 Lo RBER Ok b3 FE 1
MILIEZLVITDOND ZLBRZVR, aX PRELSEOFEEN—RICFIATE D)
ETIERLS B LR MRTIEORENEE TH L, €I T, Hx T BITHAME
05 LI BBURIIERIE DRBR 21T > 72,

6—2. FHik
Rikfiflo 88l 13, Acacia mangium fliv-, fRKM A HETANRT,
Acacia mangium f& 7-i%, EHZEN 5T OANT (K 6-2A, B), PRAKFALELX X, FRAKH
(Skygel, (Fk) A &4 —/L, #7431, BAR)ZH 1g (X AR M v v 7E0RE) 2RAX
iz, MK E L THRARIZ AWK Z5%IT 72, RS EZ ImBICAXT T —7 1Tk
v F X AT, B LE b PRI - Ci%@E Lz (X 6-2C, D, 6-2), 2D L &,
TN T O AR AT I3 R
MEEMICRRE T D LD
WCEELEZ (K 6-2,
6-1D,E), AR J L F—
ZE BB TR A AL
FoTHEHELRZ (K
6-2), ARXTZ T —TL
ART T —7 DML,
2m OfFEZE & T (K
6-2, 5-1D, E).

6—3. SEBRDTE

TR [E] D B 1 A RF
BEEREICELDHETO
BIZZ | A7 - BREOFHI
119 TETH D,

X 6-1. B E OB X
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6-2. ObEMRBGABRORR 7, BRI EE L2 AN TV S ET-(A), 58 L7z 15
DEHLFEF A OREA(B), wxiEHOKF(C), ek L7tk+(D, E),
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7) Acacia mangium Z R\ - BB EME

RRGEART BT mbh—&
EESGR et 2 —  FEMGEE (PEESR R, MRSt RAFRK

X C®IC

Er&%@ T HIERE REEC L WA R E LT, BEREARDARE &AL O
FEOREEX e, WIERM 2 N A RORELR LR EDORLETE S L) NAHIIREEND
Fonsd, ZOMBICH LT, MALEEICK T A2MBEEZEET S Z LN TE, EEOFH
EHL ZENARERITIEE LTHEBERN T 6N,

£ IR D FE L HIC 31T 2 ERFEAROBEMIBIFE S LT, A mangium BB X Hivd, A
mangium | iﬁ%?‘/?’ IRV, BRICHR 2 Ml CIEEMOR & L THE S TR, 612
TR HUE DI B W T RIREF DR SN TV 5D, [K-1 13, AGM OXEMHLDOERIZ U TR
BH L72 A mangium TH 5725, 5 4 H THEmK 50cm FREE) D 180cm A B 2 DR £
THE LTV, A mangium [ZEEICEE % 72 2 b L ATk L THBEDR 5 Z & 3o T
BY ., kxR HBIZBWTHORMRRETH S CERFZD, 2012),

B TRBEEHEMRIC B W T, BRI EWRIIIZEAEITOND Z En7eVn s, ZOHERKRD—
DIIFEFEHD L BT HYHIR L Te o TNWDH T2, BIREEDHEEINWEENRETH S
T2 Th D, E%%%@%tmfi g LiE s < OBRIZEARDR AT D 20z,

EFEERICEL WD EBEZLND,

M T, A mangium [IAKA > RRTUTICHA LTV WD, bk, A mangium
wHEREA S LCRIA L, BIHIPEOBFEICHEMR L T\ 2 &b B2 b,

INHOZ ENBLABFZETIL, A mangium O EFEERTIEICOW T, BEtEIT O,

4 =N
\. J
2012%5A11H 201259A21H

71 AREGHEH(PT. TAGIZEB W TRARTH % L T\ 5 A mangium DRk,
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7—2. Fik

A. mangium D EREHERZ1T -7, A. mangium OFf | I 2 FATHE L 72 (PRK
Bl % — 2006), 100X 100 (cm)D# 1 CHERABR 21T - 7o, #E%IT, AHZ A X
7T =T THOPNGICART T =T a2 BT a 12T ERRIC K DRSO
BELZBA 2 (X 7-1C, D),

D

7-1 REAEEHIC T S A mangium O EREERFER OB T, T2 R OFEF(HiE X
FE)A), FEZ N OREFEE)B), TAJ IR T 2 EBRM(A L o P BOEATICHER)(C),
AGM (28T 5 FEBrHh(A L v PO EFTICFERE)(D).

7—3. SRDOTE
W OB AR, AFER, REE, FEIREZ LTI TETH D,

139



7—4. B FATER

AR k- B LB - ERR M - AR FEA - RATIEE] - ATEZI T 20120 RAR—REERE
e ZFDFI M, 259pp. WHEH L

BN PEERABBOBFEE~ = 2 7 /L, 2006, HRARBFHE % — WS I, WRERE
Z—, p9.
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8) HAEMEYRE
H ARG PR A0 AR 7R
it mAER, WFER HENT

81 F&¥

VA2 AFE9H21HEV A2 4E9HA24 D4 M, 4> Ry T HRMEHD Y
~ B N O A REAESI L OREAE IR £ 7 VMR A KRR L, AR L 72RO AEF I
MEZRA T A EEHROICHEELIT 70, ZOMRE., BIADEERRS D WML
TWDEFTDOZ <133 pH 2ME T L TR Y . pH 2.5 LT Ofied THRWERME 2 7R3 &FT & &
D, Zho HEORMELITHO R L OBRIC KRRl IE (4 7) BbEO@EI2X D
BRI T OMITER T2 LB b, HEBRMEGIZE S 5 MED IR
P~ DR O G R 2 I AEWRED YT « IEH O 7= O YEf & LT Indonesian
Institute of Sciences, Biological Research Center @ Arif Nurkanto #f7% 8 ¢ &I [RIfT L 7=,

8-2. HIMAERE

V2 44921 HEV K2 44FE9H 24004 A, A Rxy7HmERD Y
~ B M OL R ORI T 7 LV HEM (BE8-1) 7 L2k L, Ak L7
ROEFICMEZ 2 T D @EfTE POLICHE LT o7, TERMIC G- 2 MR
SO LA~ OREY) DS & BT D BAEREO RTS8 E B IR O & R OFE
Bstih OB S, ERRMENA T 2 BIEERA~DOT 7 8 ZABRMEIATOND & LIl
ORI B AL DRI DN IE N SEER B NS ER SN D Z LIk, B7itFE L
FHE ORI 2 % CELDRREZETHAL T DUERH LA T A FZ A M) —1
2, 2012), DDA EIOBMFE TIL, A > R T OWAEMIIFED HLRIAHRE
Indonesian Institute of Sciences (LIPI), Biological Research Center & O 1 /) (ki & #i5t3 2
7o OIZIAE o Z —OArif Nurkantoff 72 B & & b IZBIIK 21T o 72 (BHE2),

REAERIEE 7 VM TR, 2 < OWEWITNETRICAEE L Tnien (BE8-1), Fix (Tiist
L7 (5 E8-2, 8-3) NALLNT-, £D K 9 72{Ep O LEpHZ HIE T 2% & pH2-3D 5# %
Pa R LT (BE8-4), £V EZ R L2 B RIKZR EOKRDOFRNICE D & R o
5 N EEMEIR DN LD > TV D 2 &R0 biviz, A EIEMELZ R U BT H 2R bR I
T Z R L TR o Te & D Z LB HEERIGRIC (BE) BRMERERE T Bk S
et b L7 & B2 b, (BTE) MM LR O RA T4 N ORifR~O WA X il
LITIFRO TEWRKIETH LD T, Tt HEORMICH 5 L H1T8k (4 7)) B b
W EDREE L TR E B LN TS, KEEMTORMOBEIZHRETZ IR 5720
fetEv Lok HEEOY 7L (BHES-5) ZEAHRINT 25 & & biT, HIERESTMITON
THMBMHALOET LRG3 2WMEMORFI O T DT v TNV E 1T 1= (G H8-6), Zil
o O 7Vl Indonesian Institute of Sciences, Biological Research Center® Arif Nurkanto
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W B D ERSRACHEEE o & — & DB AIBIRDHENL T D E TRETH 2 & & roTc, T
SO TN DG BRMAGIZBE G- 2 AR CEE AL TR ISR DN S 9 2 BT
& IR DA REDFEATIC S . AT T /LR IEH A 13 U oA BRI 1 O AE AR 2118 | 2 1%
NEOHIER, BANICHET D Z LR E N D,

WM LT B 7 VR M) OBREE, THIC OW CIT S B AR IR s & (E
ESR b HEEE > 2 —, 2012) OKARKLIZL HHAIC, A BIBLHFHE TO HECHY O 4
BIZOWTIEIAFEREEOMOEICFE L HEINTND

FARRIAE £ 7 VS 3EHC BEEE U CBUTEA IR A B L CW D DN H o 72 (B ES8-7)
B STl Lo g (5E8-8) IX&xunieb DT, TETHRIICEVAREN
Bl T& 5, BB I CTEME Y SBOARBAIEICEH S EZNENDOEE
BRESHBERIY LTWD, B ROBWEEENSERIES DA T —VDORE 5015,
ﬁ)vx&/%($»Xﬁ%)Hlmwi@ﬁiﬁ%?%%ﬁ@ﬂbfné%ﬁﬁ%hf
BY (@A, 1986). O~ OUFENL, K, MEAERSICIVIEKRIND BEPAREE
ELTELZEBRATEND, ZEROWWB KOG () EWIT X2 o4 i bk
RINBRBE CAER Lo A IRE, M E TSI HE, XM KR TR Li-HE, fE
KOPEKBIEREE CTA A VIRTH OB I X VAR L (BE) MBIEmmeE 5 (X8-2) 72
ELEER BN X NI A TS, B w2l (RARAE) 13RSk X o
BILIEEALEREESN TR (IRIS) ZEHHBNATND, AKREIRIZEEL Tz (B
RA) OFIz & OREOHIE TRIEMBBE LERE TN T iE, BRIl S L TEH Lz
W O (TR BYEMBRE TEE A BT 52 LIV b O2REDORMEL V 3G
DM SIS,

8-3. ERMEREAYE 1

AREEO—2 L UTHET b Dt 1383, Buid Ol O R 30~40 %% 5
HHEVDLILTEY, ZOHEMEE LTH 4 E~7 ¥ —/L{Z{E7 % (Baligar and Ahlrichs,
1998; [LIA, 2002; a4, 2003) , et HEEEREE Tid, MK pH LIAMZ S, £ ometEIic kv
ZOHKMET NI =U LB IO EEEE (Fe.Mn, Zn Ni) OH[E(LIC & 2@ )EHE (Kinraide
and Parker, 1989; Kinraide, 1991; Tulau, 1999; Kinraide et al., 2005; Kitao et al., 2000;
Lasat, 2002; McGrath etal., 2001) . 7/ =7 AB L OO E L THEET OV U ERAAR
WAL LR DRIN TERWRIZR D2 L, 2% 0, U UBORAKEBICLDEY o2
L A (Kochian et al., 2004) 72 &, HAMRBREEA h L AIC é%émé’k@\ﬁwwiﬁ
NBHEFEIND, CUOLHFFEOBREA ML ZAD S5, HYDOEFIC WL 5 2 DHEK L
LT, 7AI=0 L0 EAH 5 (Kinraide, 1991) , 7V = A3k k4 % 4
BLERE L TIRLEL. MNT%E2EHD D, T =0 L%, BEPCIIRISH L8 O
It HEE LTFEELTWD, TAI = AIEMHERILHE TH L7, — K7
DIERTIIT A I =T NI EIW & U THET 528, 10O pH PRI/ & i+
PP OT LI =7 L3 AOH,) . AIOH? . AP L 72V | fE+ % (Kinraide, 1991), =0
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KO LTHEMLIZT NI =0 AL X NTENB IR THEMICENEZ T 72T TR, 1
HDOY VATV EREET DI ETRIEMED Y VIR EZ R LY VU BEO R AL 5
TEZT, MY ZFENTT NI =T AA F UEE D 99.99 %S HIEEE S AT 5 23,
RO/ E . BB EVIAEN D (Rengal and Reid, 1997) , 7L 2 =7 AA 4 U HME
WICESEG 2 5B L LT, BOMERERFTOND, T =0 AL F 3RO
MR REICER L, BOMH~OMENRFEIND, £z, MEKEOIEE O b [FRF
\Z#E Z % (Yamamoto et al., 2001) . S 612, T/ =0 LA T UITMAOEANMZA L,
DNA L AT o HICE VMl HOMELZEZ T &2 b5 (Morimura et al., 1978)
ZOEIBRTAI=vLAOEICH L, WEYITEICAEREZ WL TG EIT> TS 2 &
BHI BTV 5 (Delhaize and Ryan, 1995; Ma et al., 1997) .

etk HOARERE LT, MK, BEOEESS, [ SIS E b onzsd
S, BrEHEOREEL SE8ETH D, ZoHh T, BUEOS SOMFEET S, JRS
R ENBRICERIZET 2 O EEMRERE T TH D, HER EI2 1080 T~ X —L, TV
T HURIZ 500 T~ 2 —VAFET D EHEE S D PRI LERIX, LHUBRSS . MERER
FILLDRLOWRITES T, BIUREIZH T2 1 T4 | (FeSy) MEH L, N1 T4 k
1ELHZY 2 FIVOREENER TS Z LICL D, TR X OEIKIEEN pH 2~4 g
PE% 759 (Stumm and Morgan, 1970) , > KRR T &2 IZUOEET U7 TIE A v XD
REEM CREMERIRIE B S TE 7 (M4, 1986), EetEmlEHE oA panfE (4
8-1,8-2) 1%, ETEHE DO~ 71— TP LTV DRI H THiKIC X 5wk &
% B OGEY OMARIT X o TUHFRBIED D 77 1R IB 56 2 B 1H LIRWVE TTIIBRIE ME D
S, REVEBEY R TR BICEET 5 SO A i BE T2 L L TR MR
&G T % Desulfovibrio X Desulfotomaculum 72 812 X - CTHiBRME GRITh) A3
0 ERHEINTSA T A b (FeS,) MAERIIND (A, 1986) . /A1 7 A NNEFE LT HE
et 2 L IBTERYERIBIE TR 20 D, ZOBMETIX, 1 74 FRETCRETH
LRV ICBWT, BB bIZE Z B, UL, RBENHE LSS T4 b EETEERRM
MR TN KU SN DRRIZ D &, A T4 NORBEDBIEZ D, EDORER, <17
A M EADHIZY 4 HEOREZE AR L THENBIEL L, BRIERITRE 118 0 BB BIE(L
T2, XA T4 FOBLILFERNTITFRIEBIC UL E ey, 8k (A4 D) BILECTH
% Thiobacillus ferroxidans <> Thiobacillus thioxidans 72 E D@ & (2 X 0 | Hied Tl
179 % (Arkesteyn, 1980; M, 1986),

AUV TR R ATRE R R L AR D 2 N, OO LT S
L R DBEW 2 L CDTEROMADREIEIZREEE 720 | FFICANBEMTHL T VT
M I RRAFEOB AL BB E 725> T D, BRMERERE HEIC T 2 O IR &
L TFAKROBATRH LT KIZ L 2 EROVESFFEDITHON TN D05, RED A KO EHRS
B, HDWVIEIR T O, EHR L, RERIT A SRNIND 7 EREARMORGT 7R
i CORENH 5 (van Breemen and Pons, 1978) ., % Z T, el L824 B3 24
Y OARPENAFAET HEM OBREEEISHEREZIEH T A AL AT 1= —2a U3 B3
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BINOBREICHTH2AMDDLRNWFIEL L TAYD THDI EEZDBND (Aizawa et al.,
2008) ., MK HABRERT & LT, MWAEBIREREZFFoMEY (PGPB, Plant
Growth Promoting Bacteria) ZFII/H3 2 HiERE 2 511 TE Y PGPB & L TH&E I LT
5 HE S S EET % (Bloemberg and Lugtenberg, 2001) . L7>L. #E3koD PGPB %411k
HHVITHBIEORENSHESN - bONT L AL THY . MIEMERE HEO X 5 75
FRPEERBRIC BT 2 MihE e\, 207w, HERDGIE L TR 0 IR LB
WS LI MAEZTERAT 28 LOWRERLETH L LB LD, B, M EE
BT ZFEOMAEMMPFIE L, MAEDRE L. &2 WIXMAEY &) O CE RO B
APEZ > TND, ZDOZ &b, BMETEREICAERTT 2 ORE NG, B T
ML 72 DMK pH TNV =0 ARHESBRA 4 KT Bt 2 R oA R ATAGRE Y
VERYE DO FRLRE R FR oA, EPEBREEIC IS D B RIE E N ATRE R EM 78 E A BT L,
TS EERE RIS LA A A DY, SRS S 2 Lk D SRR E
WIVEPERIR DS BAFE T X DA REMEN B 2 LD,
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HH 8-5. BMALDHET & G-I WA DB DIZ O DY 7 /LERER

BH 8-6. THEFEE HFAICOWTHIEREICY 7 VEREL
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BH 8-7. M/AERTEE® T W HIEHICEEE L CTHEA R TR L T 2 356

B H 8-8. LRill S THEEH LW
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22 TO—JHK KEHSBKISHETALBHETHR
I! ’ ‘} ¥ KRR

8-1. BRMEmiRAYE tHE O ARt (1)

oya—J% 7
B OREBA > TR B
[ 1Y\ I (R PEOR

KEDEBMEL ;
- TR ) R

Desulfovibrio
?.’Desu/ﬂomacu/um
. = 2-
S042- — HS HS, S

AR ORRAT>
#2.65¢g/L FeS —

Fe3* — Fe2*

N1 EECHRER

8-2. MEVEmiEAYE tHE O LR (2)
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9) HRRFRE

BH & 5 1 D ZRAR[EIE 72 & DN ARAROARA « B BRI & FR I B 2 2 T sl B ok
B 72 IR A R TH D, £ Ty WXYT 20 TN BB 3 o &5 VAR Rk
HED O FERE AR E L CTHERFEREL EiE L=,

9-1) NEKBAUN #f #HE&RZFHERR

A ¥ R T HEBHITE %R Kupang 3T #F7EH Mr. Eko Pujiono
ERsSR e o 7 —  TERIGEE SR

1. HOREE
1967 F-LLR. Nekbaun #f OITEIE [IHA X A V] Tholz, TEMHIEIL. O D
tamukung] (FfL~UL) 22 BRE0 Lo Tfetor) (BEL-~L) XK 0 #EEL S 41, Amarasi il
JEIZ1E, 12 @ tamukung 2> B ALY ST, 4 O fetor 3FAE L 7=, Nekbaun #f H &%, 2
2? tamukung £ ¥ %V 2o Tz, 1968 LA, tamukung & O fetor DATBUZRRIZIRES
DN 720 | FATBA~EZL L TWo Tz,

2. fEKOHEE

Nekbaun #f o g 1% 16.23
km? T, 4 SOHEE LY LY Lo
T %, Nekbaun FHIZ e & T AT
%27 73 CUBEREIC L TR 27 km,
JRENE AT S W 2 L 25 E
(I3 1 RFRRRE 2 B 5, Ao
T E2AZIX, 2dKkm DT AT 7
JUREEE . 3 km (2R SR
DERZES 22 TER B ARV,
Nekbaun #id. ki) 250 A —
LD SIIALE S %, Nekbaun
Ff oz & A I ST
X, K1 E2ZRE e,

1. Nekbaun # - H#F] F X
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3. AB#tEt

Nekbaun #11%. P8 Amarasi A2 & 2 BiIAF DO —oI12E& £ 5, Nekbaun #f O fE BT,
Dawan Amarasi & 4 FEif & 35 Timor fRH & OB A Th 5, B & OFESETEIZIB VT,
Dawan Amarasi i & A > RR U TEEMMEM S5, 2011 FOEREIE 1,460 4 L iidkS
THEY ., —FIBEIT T 34 THE S TWD, Nekbaun Ao AH#ERHIBEI L TiE, K2 %
SRS,

1600 900
1400 800
1200 700
= 1000 5 600
& 800 = 500 -
% 600 & 400 A
aal &#H 300 -
400 200 -
0 0
2009 2010 2011 0-14 15-59 60+
= RIS AG
B Bt
o &t
m #AR

(@) (b)
2. Nekbaun £ A O#tEE : (a) T 3ERICBITA{ERKE AOEE, (b) 2011 4,
DI R

AN FFEHTIE. AN DWW THRGE 3ERIIIRI—ECTh 5 Z LRI TWD, R
e LCiX, BLoEEMIT1:1 THHE L TWDH, ARFEIFKS , RO THETIL,
L% 50 4E0 B TS AEORNITEER B EAMIC T 2F/EITHAICENR D Z LK D,
FEHRBI AR 12 B L Ci, Nekbaun {3 EDH) 55% 728, FAVEBRSE OHWT L 72 0 15 5 L e iR
B L TW5,

4. BRFEIED)

Nekbaun FHZH1F HRFRULIX, SR AEFER (PDRB) ORKE S K—A%E72 0 DUYL
AL~ TRbLEIND, Mg AEES (PDRB) 1%, #HiFICBIT 2RBHEEDO—D2 LDt
DTHD, TREEER (BPS) 12X 2 Mg ApES (PDRB) LU — A%7-0 OILAZHH
T DI Te > TOR/NBALE 72 5 DITEFTH 5, Lo T, Nekbaun o> Hitsiia A4 pE%H (PDRB)
E— ANY720 DIAZE Y 72V A, 16 Amarasi B O Hlliia A %8 (PDRB) O F — & % fiff
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42528725, 2009 Fh5 2011 A0 Amarasi BRI 31T 2 Hillia A E%E (PDRB)
FRAERERIC L D & MR pERH (PDRB) 13569 400 8, RFHREFRITHN 5%, FR—AY
720 OUAIFAEM B L% 500 725 600 TV ET ElgoTnb,

7 X CEHRILEEERR (BPS) OFiEkIC L D &, 2009 D 2011 FE TOMRFMEE S L
T, REE¥EY s ¥ — Nl E%E (PDRB) A0 50%% G0 TEY ., T, 7
¥, P—EX, oMt rs Z—LroTWS (¥ 3a), BFEEZ Z—WNIZIZ, BREEDS
GHEELE VST BERY I X —DORE D EEDDLEODOY T X =R FEET S (¥ 3b),
—Ji. MEY 7w X —3Rb/hERY T X —LioT D (K 3b),

~ 25000 7 ~

Iy m

Y - 6 N\

i 20000 1 g;

8 53

Z 1 IR

@ 5000 A S

o '

2 10000 3 <L

i &

H 28

# 5000 =

£ 0 of

2009 2010 2011
F

mm EX B RR
— B EEE
== Y—EX%¥ 0 EEX
= 20 DRSS
e — A% 7Y DIRA B RE

(a) (b)
3. 76 Amarasi £ (Nekbaun #) O#RFIEENRNL : (a) &UT 3 FRICI T DIkie L pE
% (PDRB) MU —AY720 O, (b) B¥EE I F—IZBTLEY 7| Z—0D
5 5 EIE

5. tHOFTE L FIA

— AN EHUIE AT R £ 7o TE Y, 20O 45%1T T TITHRELIIF L TW5DH, #F
Aie LTED BN TWEEONDOEINC OV, R ERICKZFEFE L 2> T 5,
FHAMOREFEIL, 400 hafe Th D, ZORHHOLSENCE L Tk, 2R TIERK
LM ERBUCEE D IAEIN TV D, MEFIO—FIE LTIE, /2 LIeAEE L Z2ra L
TWARWRERICH LTk, —1tfsIcff & 50 m x 25 m OEFEOR AR EE L, S A21T
IMERIN G2 B,
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THFIHIZ DN T, S 90% % TR Y . T OWRRITBEM, M, Ak, #e
o TS, FRVIE, e (HAX) &EAM (F1250 ha) THoH, Ko OERIFEER
ELTARORESTBY, hyEoay Kb, B, A TES, BHAHOEEREY
AR DOt ZRHA L TWD, —J, BRHOIFETEEREYWE L TTIERL, lE
HAONHEY & LT, B3, EEoM, aaty>y N7 Fx o Nty noiz
RDBET 6N D, —RECERMENRT 2 ARIX, F—2, v AT =— 7 A U F gmelina,
By a—FyYeWoltBlThD, FERIZ. HTOERES L IIFREROARZIHZ 5
ZEiER, ZNDIFAEELTWD, TR IL, 77 BT 24 kabesak Ly KU v
R Z & &9, Nekbaun B OREMABTED —FIL, £ 1 2SRRI N2V,

# 1.  Nekbaun ¥ THi 2 5 3L TV DAEMARHE—E

BA1EY REw A

S\ k& TERTE
FuEmay  RWIEY F—7 Kabesak
(Zea mays) aaf oy (Tectona grandis) (Acacia leucophloea)
N (Cocos nucifera) ~ RN = Ly Ry K
(Oryza sativa) avava (Sweitenia mahagoni)  (Pterocarpus indicus)
B2 (Musa Paradisiaca) 7' x U i
A E¥H Xy Rrlfoy (Gmelina arborea) (Santallum album)
B3 (Anacardium
IFK occidentale)

FEHIR : 2013 FBIBHRE& A v X B a—

6. Rk & ek

Nekbaun # OFpMIL, EAMKEFARL VRSN TS, 250 ha BROHEEEZ AT 2
AHRIZIZ, B ~FVEBOKR, F—7 ZOMOIEEN AT D, —J7. 15 ha BBOmE %
BT HHERI, T/ ~FVBOAR, B0 d—2 EXTOLH ey VT AEOA kom/
bidara (Zysipussp), #~ VU > R, F—7 T AV F LWV oTtlMARI D ERINTND,

Nekbaun FfOHITTHE HFIZHT DA X Ba—fERICE D & FMERS L < IERME
FEOWA 1T 1990 FFALUEIZHA LTz, —MRAVIC, HRAERITRFRRERIC LV FlEf D
Shd, 20, EFERHEMLH & VS T2ATE O =—ARERO=— X202 T 7200
RKEELWH Z L THDB, EHIT, F=—r Y —0 K9 RKEREBE DY KIZ & > TGS
XL VESITR0 | EEEREAITHOHEBHTE 2, 2011 7217 T, Nekbaun FHZFW\T
2HOBEREN ST Z ENEEINTEY 1 FHITEREAICL DV L EIN D&
K kayu papi DR, 2 fFHIL 4 412X > TIT O EARKIRIC BT 2iEE R Th 5,
ELHIZHONTH, EFFENIROATWD, T OEMHTEIL, E L EEEEE2 7O
WEISLAZERKEESED B TITOND ERIFFC, ERICHTHHEGNE bR>oTnD, &
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EHRERE WO ABHIRBEHRICK 2 b 0D, TbEN & Wo T HARRERIC K » TREA L
oAU S IFET D, 2T, RERO KR NEAR TH D Z L ITERT 5,
EEEER S, TN L W Tt BARER R H 2 6 DD, Nekbaun # D EAMIT—
IR BESNTND EE2 TRV, EAMRBEDLLFIRESNTWDHERIL, BITD
WY ThD,

(1) it ¥ B OMEE RRAR I L B8RV SRR H D Z &

ZOXEIBREL 1X, ERBEICESSHEMRED HIEL . TOFMEZEDIZIEEBAIO
FIETH S, BUELEEIEITTFON TV D, flz X, IEERAITED S REKRICI W
T, BESSEM AT 72 EOERE LTche, ThIZEbos T AR 5 EET
TWOLHURER WD, 2072, BUFT HHRMBEDLLTTFHLNTNLDTH D,

2) EA WK EERITAEROMMRERNH D Z &

EERAREGEICES & S IR, EAREERFTAMZIETL 20 D4EK 8~20
A— MNVOFREEEDLBEN G2 DTS, ZOIEZL > T, &ttt oERSEA MK
CERFTAEHOSERZMENICmD Z & Lo TN D,

(3) FMRFE OV A ERE#RRH D Z &

FTTIATOR TV A EREROBR E LT, HERLZ OMBRERIC X - TE S
NDEHRCRRIE T 1 7T A~DERSBMAET 6N, £/, MET 255 1TTORICH
KEMZ 22 TR SRV E W HTTOMENRDH 5 Z Lich, BREREICHTIHEROM
DRRINTND,

FAWRTIE, HEBICED SN TWD R & 2#iTe 2 & CTAMEERZFTF TSNS, A
HiZB T 2O Fhex 13, HEL LA hEIC L > KRS (RT) L
VT OFFERSC, Bl COKFREDOEMN H D, LY OARDMEEIZHE L TWDEEI
ITRERFF RIS T 0 D05, K, (I, BEISEWHLRICH 5B 1E, (REDBEECL N5, OF
0. Ik A BB S Z LI X BAKIRRAESS, WUIARAM OALERERT D 2 & TR A
DFEMFRETE EPREFNC Lo THBNICEEIN TNDLIDOTH D, FEFNGERT 5k
BACK LTI, REORBEERSCEHIG L W oEIRINR &L, SHIOREIIIThILcER O
LUz k5,

(i

7. BE

Nekbaun #EDLL NEZEFA L TWD Z L EEBE 2. FEFI Tl BEEd 5
HIASE®D HAL TV 5, Nekbaun fH2ttd 5 5 ) 15% 3 4z 1T > T b, F ORI
£ % & Nekbaun AFOFENLME YD D HEET & 78> TV D THUSTEE LTz, 2 ORUBEE
MO HEFEIX, $9400ha TH D, ZD7H, MAOFAEMIZFEENLH Ao AL, F
HIABIENnD, ZoSHNE, MzFrATHERE, FEE2ITAT HERICH L TEITE N
5o MOFTAEICH L TCUTREOLSHYOTANE S, ZEOFAHICH L CTIES
DERENMTOI, O EF L WERND > - O AE YT 52615,
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Fo. BCER M (BFHE) 2305221k Y ., HBERORE T 5 AEMED SN
+Hc BT D OB A E O Zfx/IMbT 5 2 & B REEMICER S TWn 5,

8. HEERA & A RHI

AR &Y AEIZREHAIOM, Nekbaun FHI2iZ, RAREHRZEHT 5720 ED b
HERA S L EMRBIBFET D22 808005, ETORANE, Fko L BWAEREL
BEZHNETDHDOTHD,

# 2. Nekbaun #2317 21EEHN & #5051

E8 e BB SR AR = BELE

B¥ - FESAE LN AE T L - ARSRRRENE TR,
TWRWKHRICHT 2 B EKL - RIEHOE a2 R/ IMEESE 5,
OEERO+H 50 m x 25 m

D4yHL,
HEE FHHICRIT HEB L oo TV - IR E R/MESH S,
5. TEERfE - T EAHKE A
HDOEEFRIED
AN THRERDOR I 2 2 72K - HPEEMIRE DRI 2 X4 5,
(2 2 RERFT AL
- FEIET DN Yy TNVIEIAKREM - AR E LD Y AN T =g &
ZIRTHUTR B 720, AT 25,
BE - EEBBA OO - AENEO &GV EHIC T 5 T O
ik, B IR [E D & Fe/ME & D,
- I T A |EERMEESE
Do

fEHIR : 2013 FBIBHARE& A v X B a—

9. THIRUFEHRD YN Y F—va VICEETEZ I v ST A

Nekbaun #FCix, #thke LDV B U T —2 a3 D7zb0iAe LT, o007 n
T/ hRTRT T AMIbNTER (R 3), 20T T AT, HIBERSSEAF, Ak
TEICEBWTIREN 21T D MIMER & W o 7ok 2 B F I L > TR BN H D TH 5,
2004 4FI2iE, HEENERT DM E LDV B Y T —2 3 UIEE) (GERHAN) 7o v
=7 2T, EAMD 100 ha &9 HfEa BERIZHEIT ., £ 50% O3 72, 2009
FIZE, INVRMERDPRAENR T 0 7T Lx2fte Lz, £ 2 Tid, HilgERO HHilic~
RH=—, F—0 A a—FyVEEKLE, 20707 T AOEKREIL J0%RETH
Do B2010 FiTiE, A=A FT U T OB TH D, A — R b T U 7 HFRF 2 RE ST
% (the Commonwealth Scientific and Industrial Research Organisation (CSIRO)) 7237
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INUMEERBRYS S L. Nekbaun AFEAITIZ, AFECHIT OB BEFEO R KIZEE 3 541
BIEEN 21T, ZOEBTIZ. BREIL—TOKR LML LEEY . HEEED LS

(ZIERL L T 2y & W o Te BT FR M T o407z, Nekbaun FfEIZ, EEOREAMAR DK %
ED Z LTI Lz, BERPHEOBHUMEZ D720, WARTSERIEFICHR SN,

# 3. Nekbaun ¥ O E O +HHI Y ~NE Y F—3 g U ZBEET A7 a7 K

F VA-TA N A EhaE St R ERK e
=
2004 ARHM L L#ioo Benain Noelmina [EA#H  25-50% FROBERE,
2EUV YU W)IIEEEREE S (100 FEIC L DHE,
77— a vi#E X —(BPDAS) - ha)
#i)(GERHAN) 7 R RMHESR
2009 A 7 N MR FAEH  40% B CiEme<. 7
R TOHA
E,
FROAHLEITH
Y ORANAY ¥ W N
FE¥E,
2010 HERIEVH#HE  CSIRO — 7 X> FLEH  HIKIMEL O -
IR EEAR R RE & & i
(BPK) P 7= B3
T — 7D
TE K,
2011 [EREW 7 7 Benain Noelmina FLAH# A6 A, - E&ICHET5H
—2 (KBR) {1 ek B 2 o AR 2
4% —(BPDAS) — 7
RS

TEMIR : 2013 FBIGHE& A VB a—

VT 2011 4E121%, Benain Noelmina 7))tk & B2 > % — (BP DAS) & 7 /N> Ak
¥RHn, REE 77— (KBR) 70277 A%tk L-, ZOEMI, 71— 1E# %2~
— AL LTRY, MHRADEKEBECHRENEZFREDL, D OWAZAFET 572D OFEEL T
AR L TWD 7 =712 L CBIN MO PR STz, 2 OIGFBIO=REAEIT 75%RE
T, [, fEkfET—7 | ARFET—2 xRty Fv U U R fERE AR
=, WK~ HR T =—DH K% 6 TARAEELT,
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10. JIFPRO 7u Y= 7 MZXITHERDORE

x RFBEORMMARAZRMAR L TET AREZERT D L0 ) HERHEE ¥ —
JIFPRO) 7' vy =7 I, 4 ha OFAHTITHi7-, Nekbaun & O HlFERIZZ D
IrYol ML, BEBICSIL T 5, #ilERIT, JIFPRO OET AT 1Y
7 MZBRWT, Hx REBOBAARDRESR, EO X5 iltiFEs 32 LHMARICE > T
WAFERBHDDMNE VWD Z L BBEREKRD Z L ICHFL TV D,

T, HIRERIZ, A% Zo7a vy MBRMAO LHSCRAEIZbIER STV 2
EELEAT WD,

MR ot h#F = Hi%, [JIFPRO OE T AMIEEI O K L EHROIEHIZ L - T, sk
T D2EROBERDR M EL, EHRMEES TS ZEZHIRFL TS EFET, BER
2 & o THEMIEENX, &I 5 LR L TV AR WD, 512, JIFPRO
DIEENE, & TEAF ] & L2 Nekbaun HEFOE Y 3 v &b —FH LTV 5,

11. ¥&dVIiT
EPLBTONEERFUILU T TH S,

(1) Nekbaun #Hi%., +#id U B YU F—3 g &8 K OF OMBMIER O FEHidT & LT
TIRFRMER DD, FOXBEERNE LTL, 77 A0RS, AWEHROBES (£
< DERPAEEFERIZE L TWT, HllFERIZEZ2SMER oI m) . RIREPRD
BTy VOES (RWEHAH Y . NOEEGERY) . BERCHAIm ToH#edE (B
FaZRLINOEYa » LIEEHARHES) BT binsd,

(2) Nekbaun FHZ331F 5 LHIFTA v AT A%, — IS EAD L ITEVE & 72> TV B3,
S A Z Tk L, B ROERPFIA EED LN TV IRFEHE H 5,

(3) Nekbaun #oEHFIMICIE, Y —=v v ATABREHAESH TS, ZOY ==
&, IO HRIZESW Ty S, FROZBIMZ L > TED Hivd,

(4) ARMLRERIT 1990 AFAREED B34 LIRD 7o, RS- A 5] &l 2 9~ BRI 1 2K
ThHH, ZHTHIBERIC XD BEHEMOHICHT 5 =—X&2HE L TWD, F=
—r Y=Ll o LR BEOMEMR EOENERES, S bRIEEKRAESTIIEED
—D k7o TIND,

(5) EIEKBREHFITEE THD L OO, AT Nekbaun #1830 O E A HRORILIT R
HCohD, Zhud, FEEIeEE HRIZ B o 72 M RSP E BRI K 2R — bk,
Z L CHIfERBER R H D 2 L. S 610, HIlFERDZHFRO BEESLZ OFEEIZONT
BVWEBEZHLAEDE WA Z LR CICERT %,

(6) Nekbaun FHzB Wi, LHIO U ALY F—v a3 2% 507 ey =7 MR
FRE SN TELN, TORFMIREIZEA TND EIEE 22, ZHiTEIC, Hik
FEROSIMPAZRLTNDZ R0, BRICHET 2 AZRARHIANFKETH 5,
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(7) JIFPRO JEBI DA FIC B 2 M OIEEIC L » T, il E ROk ~DEF X— 3
NEELZE, £ WAk 22577000 a U BIF LIRS Z LI

BE R

Badan Pusat Statistik Kabupaten Kupang, 2011. Kecamatan Amarasi Barat dalam Angka
2011. BPS Kabupaten Kupang. Kupang

Badan Pusat Statistik Kabupaten Kupang, 2010. Kecamatan Amarasi Barat dalam Angka
2010. BPS Kabupaten Kupang. Kupang

Badan Pusat Statistik Kabupaten Kupang, 2009. Kecamatan Amarasi Barat dalam Angka
2009. BPS Kabupaten Kupang. Kupang

9-2) H Penfui #f #HEREFRNERR

A v R T HEEWIEHH R Kupang 3t #f9E8  Mr. S. Agung Sri Raharjo
EESS Lt 2 —  ELAFER (PEER R

1. R Penfui & AN O#EEH & BB

W Penfui #11%, BXH - by U TN, 73R B8 SUBRCALE L. Oelnasi #772° 5
IISELTEM T D, 4r3ild, 2003 FELABRICEER AMES N2 2 L I2HE VU . 2005 4 I2 KR
iz Mo IniE, ERBOEM, #2h— kT 5 =—X0EMAHBTH L, K
Penfui #1i%, #K (Oelnasi #1) O Ficdh -7 2 SDOEENSHER I TWD, B Penfui
234y 3 UT-BR, Balfai 25% . Tuameko ££7% . Matani £7% . Lakujo ££% . Kaniti % @ 5
DOEFITHT iz, TEIIZIH Penfui #11, HUHIAS Oelnasi & (43 ZRETOFIAF) . PEAMI
73Fd Oesapa £, JLff]2? Lasiana X, Tarus X, Mata air X, Fgfil234t Baumata £ & %41
THBHE L T 5, B Penfui #1121, EAKE OEEZREER TV, T Penfui & o mhifH
1% 10 km® 12 J2 5%,

2012 4 10 HEOH Penfui £ A IR#EIZ L5 & R Penfui K O{ERIL 9,367 4T, %
OWNERITEM: 5,107 4. £t 4,260 4 L 72> T\ 5, HEHEIE, 1,215 HHTH 5, Flinhl)
FEREIZOWTIEL, 1 E2ZREINT0,

#1.  FlphERK

No g &t (&)

1 0-12 7 A 470
2 1-47F 1,120
3 5-11F 1,372
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4 12-157F 1,500
5 16-19 ¥ 1,123
6 20-24F 2,019
7 25-64 ¥ 1,121
8 65 ¥ Lk 642

H# : 2012 4F 10 A BEEE Penfui &7 A Yo s

W Penfui FA{ERIZ, ZOZ < BNEFHE (EMFERORT:, @FAEKE) ., 24881
2019412 ED, FRHABE 2L ZT LI ENRWERIZT224 DA TH D,

W), W Penfui FHERITERE UTEREZ L TTWEN, BUE, KEBDOERD T2
kX, BE (REBE., 8FB) &7oTn5, Zhut, < OBEHENH Penfui FHIZfE
IR Z LICEK N H S, B Penfui 1%, El-Tari 7 /32 Z27%<° Nusa Cendana K*#72330T
W, BRISIEAT EALEM T D, 202 ERRA~OBRAEENSELE RO oL
S>TW5, H Penfui AHIcFEEM (—fF& LT, Matani Permai (E5EH#) # &k L7 A&
EXENNDLZENDLRTEND, 2O XD, MEAMEEOUT <\, E{EME LT
WHEWD B D M S AFE L TV D,

Z OFRAEHBARE T, HIB(EROEENMOHEBIZ G EEL KITL, Z< OHBERO +
123, EOHBE REANSJRERMA CERIN TS, BEEOREE T D8
FERO FHIGEHNTH L L T D,

Agustinus Sabaa Ik (J Penfui # &) (Zxf7 54 v Za—I2L b &, 12EEH LH5E
HEBOHERDD L), 2 Z0, B Penfui FEROMER S 283N L-ENTH D,

2. WEAIRRE & T HIOFTR

1984 fELLHT, Z DK Penfui AHIIFHEMHMINT T o7z, Z 2TV &ML IR, HilERIC X
HHHER STV, B~TU U k3 KU, bunga putih/kerinyu (Eupatorium odoratum) ,
Z 7 %Y (Borassussp)., 77 B = A kom/kabesak (Acacia leucophloea), 7= ~7"7

(Eucalyptus alba) &\ o 7200 B YD SEOBIZ T E Ao itk D = L 2 E R D,

VI ADOWE I mEEN, BHOERIC K > THA Th 5, THZTEH T 2 Hug(E R
MHHTLS D&, FEMINUERa L ERMEEL o7z, HBUERO ORI ZITITR
R ENRVIREETH A, EHGEH OO OERY—E X (LARASATI) 7'u 7 Z A0
2010 FRIC K 5 R IREN L. 2 < OHIBUER D ITAHRRRLED Tt & 24D TD, BilkF
RUCEWNT S Hl(ERO 1D 5 BF) 40%05, FTAMERPRRLE O 25321 TWhgu iR
BTHDH, LoLans, H Penfui MEBUFIC X 5T AR B ERITE2HEET 2720 0O
FFREFEAI AT O TV D,

3.JIFPRO u ¥ =7 FOEHEFT
FAHIEIXE 5 X (Kaniti X) (ZE2 Lz, B Penfui Moo X & b3 25 & AN
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FED LR WU T 5, FAHURIEL, BRI TH Y | Moo A HETCRME (KK L
HiZ A LTW5) Thd D Melianus Toy KFTH O H#llicdh 5, = dHIEIEL, Oesao )IlD
By AKF~AD | Tilong ZLDWE, # 4 km ([ZALE L TW 5, fx b Im WO EA AT
Sesiminisanam #ki GEfEf 8,365 Hii) ThH D, H Penfui A O HE & i3 2 & |
PRI D oD VT AT AR

WY, FHEHILIZE~ T Y &3 KU bunga putih/kerinyu (Eupatorium odoratum), 74 7
X% (Borassus sp). 7 7 E'7 = A kom/kabesak (Acacia leucohloea), %=~

(Eucalyptus alba) (DN LE TH 7=, 77 7 2 L Kayu Kom/Kabesak (%, &% H
B LCEHA SN, =77 (Eucalyptus alba) (%. Oesapa HiJ; (B Penfui #7
RNALET 2) THZBRT 27200 H Tz, AAREINT 5220 2 b O
¥ (Kabesak & 77 ==7"7) 1% 1990 HHNH R E 4D T o 72,

2004 75 2006 422727 T, W Penfui A (&A= Te) (28T, GERHAN (%
WeEHORFEY ~NEV F— g Vi) e Yes FRFEESZ, GERHAN (X, K3
Bk 7m s ho0—o>T, #fil{ERITA O LHSCHHICHEKEZIT) 7 ey =27 FTH
%o &V DTN ENIZDIX~ AT =— (Swietenia mahagoni) ThH 5, L7iL. H Penfui
K C D GERHAN FEHEIZXT L Tix, RO DOHNRH Y | £ < ORRADFERIZ X
TN T LESTZ, ZHNICEY, GERHAN 7m v =7 MIKW LT, 2O X5 7rFELY
BT 2720, 7V RoEEERE (Ayub K) (3 KHT (Melianus Toy ) (2k4 27
T —F 2TV, WIS T AW AR ERE L, T OB INEAMERE R, 2007 F21E
Melianus Toy FCiTA @ L HUICHL R CREAM 21T 5 Z L ICHE Lz, [F4E, H Penfui £ Cix
50 Ha @ +#hicxf L€ GERHAN 7'm ¥ = 7 M EE Sz, HERAKOREHIL, v~ AT =—
Th b,

2007 FATHER S Tz~ R T =—FMARIZ IR AR IZH# VY, GERHAN 7'v 77 ADORKE S
BN D TH o7z, 2012 FFE TIZFES> TWD DL, BAROHEMWARDHTH 5, THMRAKRDL
DIRIL, BT 20% Th o7z, KK EWIBEROMIZ S, 8120 HE I RIZ X DHEMRARD
i (B »dhoto, HIBERIZK > TEENTAMIZ, BMD =27 U — Mt LiAA
DECERIRO T F30E L LT Sz, SSREIIARM O lge itk ix, —A&IZ->& 25,000 /v
BT ThbH, ZORMITK 3~4m DRI TH D, AR & UTHEH S 2 B2
~ARH=—, 7 AU J gmelina (Gmelina arborea), . * 2 (Leucaena lucocepala) %
N5, BUES, B Penfui A OWFZEHIELTid, 2007 40 GERHAN DR AZHAR D =
ERHRD,

4. HETRAT A

AR I E L o M RE, L CRBEFE D L <X Melianus Toy KOENTH S, =
OBEFHEOTITIE, FEMME LTHENT %5 40 x 50 m & L <% 50 x 100 m @tz
Melianus toy KK7» 45728 b\ 5, £lo, BEFEDHHERER 2T omEO iz ET 5
LTSN, TOBRORMEE LTIE, MAICZOEMATAL TR 6, TH—
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ZOTHIRFBEA S NG E, HANTHEINLD LW IHIKRO FICHKY Lo Tnd, {HL,
T D Z LITHRZRWA FRRICHKBET 5 Z L ITRETH D,

BHERMMOMEHIZBE LT, HIlERIZZ L —T 2R LTm. 207 —71k, BESE
ThDH228L4DEEEHTDH, Lo LEBRICIE, HHOHHEICE D 2 HillkERIT, 5 H41C
EY S, BHEMMIETHRSROM LN TR Y, Z v —70FA T 58O
I%. 28,000m ETH 5D,

KT N—T 2B ERHERIL. HOREBELZF > TWD, ZOBEIL, 2004 4, 7 /X~
e (LA.Medah) (2 ko> TAaXIbE, KRFEATH D, ZNV—TBUEOEZER L DD
—OIZ, HIEERS 7 V=T 2B o THHES N D REMMMIC, FEE 2 AN TIETWIT
N, EWIBORHDH, 2011 4, HDHEOREN (30 FHFE, Baumata FRFTA) 23 HiEK
FEROBHEAHIZAY, 110 ha D hUEra v Z2HE L, ZA—7BEIZ], 2o
BB ELZZ T EEERM CEZ SN, ZOMFE, FOFAE L HHEEORMICH S L&
TR ULED, JA—TBENMIE L, BEL ZOMFICE L TERLL EOEREZLT
22 EMHRR DT,

2010 4=, Melianus Toy i3 Z O 7 /v — 7 HEITBINAEAT o 72, BN, &8
EE L7 NV—T7 2RI LT, OBFAT 2 THUCHE X D NTZERARDREEITH 2 &
ERENTHZLOTH D, b LIEHRABKNIZGAICIE, FEL WO EE @FIIK <
SNl EnNs, ZOHANZH L TH, INE T/ NV—TRBIZL BB H -T2,
O N—TEBIIBROILODOREEZLTL, ZV—T2BRE TRV,
7. BE, HHOBHEIEWAIC TN TWD, ZA—F i3t EET 57200 F 5
7 A —%PFALTNT, 7 NA—T72BICE»2A8HIT, 20 N7 72 —Of I T
RN E OB Th D, 7 NV—TEBTRVWERIZIEL, 7 7 —/LZ2E, 100 L ET O
N7 H—=VL U BNVEBEND, TTAD T 7 2 =3T3 aH D,

ZOM, BHEFET- DI EN S /JEIX, LHIFTAEE (Melianus toy X) 12 LT, ILHEY
O—ElxEk LT 5 ThHD, AL, EBRIIT—FNTH -2 &b, TOENUTIZET
bk EESh7cbDiEEATZIRbN, MEICRDZ iy, TREVEELROF, 2
O +HT Melianus toy KOFTEMTH S, L W5 L EHRTHIERDOTHD, EIEW
DI —HZBR L2 Z LI EHOFTAHEZHR LIZFELE 220 | HEE - b RBIEY %
BT 2BR, MBI, BO7B2BHEL T2 £HiiE Melianus toy KOFFHY 2072 &
WO ZEERD, BT oThs, ZHUEFERC, EMEPHET 28 A B2 bz 2
EICH LT, BHOBZ G2 HEE L RIZL WD, EREEMII. bvEoay, i (&
T, BERG) . EAEAE, B TH D,

A}
A

5. Ftkt 7 & —IlZBT 5 HRERDRES

Ayub [ (7 XU IREE3EE R B) L Agustinus Sabaat I (3 Penfui #15) 1Zx4 51 >
H B a2 —OFERI G B Penfui AT ORISR ERBHMHADOE K EZER T 2NIE2HFLTND
ZEDBHBMNE T, KODDOERIL—TIF, EREE 7 7 —24 (KBR) B U TY
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TITHMRARDEH Il - 72BN & 5, EREH 7 7 —24 (KBR) 1%, HEMARDEARE
VICERIN—T2HVIALTOORER T 0 7T AD—2>Thb, H7V—71% 5 Fh
NMNET OBEEENAEZIT DI ENERD, ERAEE 7 7—2 (KBR) OFH#AAOHTH 2
TREMRADORIREIZ X, v~ AT =—, F X VUF Gmelina, T—7%nRH 5,

AR D ARDOBLHEIZE LT, H Penfui £ Hsi (= RANE R L CTW 55 —DRIE

(R

KOFETH D, H Penfui FHIEKIZIZ, Tilong # 2205 HGKIEZAFE (PDAM) D%

A THRESTNDHDD, H Penfui A1 ERIZxT 2 KEHG L S AL TRV, Hilsl: BRIt
T2 AREKRDEAEIZ OV TR, HilER L PDAM O G EZ > TWDIRETH 5,

6. Kbz
INFETOT—HINEKRENS, UTFTDOLICFEED D,

(1)

THIFTA v AT KT, BHRNZREER S 5, Ratiko Lk, — ADKHEIZX
STERINTNS, LHIFTEE (KE) SHHEEMOBRIZ, e &/MEA
DX BRMEEFF-> T D, KT (Xbry) X, pra iz sERICHET 2 2
ENHRD, LHMIFTEOMEAETH D, KEIE, NI X -0 LD TR AR
L, AEZELMEES, BHET 2R CMEAN) X, BHZFRIH L, RBIEY
DO—Hx LHOFTAEHE~LIR LT 5,

ARARRER T, 1990 LI, HRHIOBEZEND A TZBIT Z > 70, AR, Bk

EM LT A ER O =— X2 K-> TRAE L7z, 2007 FEi2iz o U ey 7
—Ta rNFERI NN, KK, UNE YT =g K DERARDOEEIZ LY |

2010 4E12 Z ORAIT R HE D > T D,

FERZ NV—TOdizix, HREICET 2852 A2 FF> 7 v —78 H 5, Melianus Toy
KA o L2 BHES DER 7V —713, Bo7ebOBHER A B RIE, A
MARDIREZITH) ZENHBBETHL EHET 2HAEZFF> T D, 2o OHANL,

2004 27 XU BRHHRIC X o TARITERE A TH 5,

JIFPRO 7'm ¥ = 7 MZxtT 2FH#E O Rt & LTk, SARAREMOAK & BEEREY O
A (77 u7xr LAY —) THDH, JIFPRO 7y =7 MIMEH S S L, H#
WEROHHEHO L#iTH 5 Z L Z#A T JFPRO 7'r Y= 7 FORSRNREIND
X9, SR N—THEDBILBLETH D,

JIFPRO 7'& ¥ = 7 b O RIZ DN THIR(ERSOER 7V —7 BRI 5 %A~
FET2LVESL LTE, REFADTELVA ML —Y gy - 7 ay hORSRITRR
TLHIENBERZLND, ABRLE LTI, MEEZER L CTHUlsE ROR & 1T iR
L7720, AEHBRICET 2 I —2ET 250355,
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F5E FMEERFTY=27IL (FF)

1) RATHBFIEDE=ODTEE=2) 0TI 7IL (EE)
(Soil Monitoring Manual in the Coal Mining Area)—fi# 5%

EESR b HEEE 2 —  WIZERER RARK. EERE PR
FESRFRFPE  RFsest #d% KE#—
Lambung Mangkrat X7# G#fili  Dr. Fakhrur Razie

1-1) =17 LD —RHERE

AT

IO =a T IR Y~ X N OENL KRS, Lambung Mangkrat K5 & o I [FEIAFSE 2
HeD 5 72 DIZVERL L 7= [Soil Monitoring Manual in the Coal Mining Area| % X— X & L T&
DONPIRTVWETELDEbDT, ERIE->TWnDI~v=aT7 VI, EXDOLDTHD
ZEEAETL S TEBKY 35,

Flo, BEOEIAOHRERD HT-OICFREEMREHE LI, BEELEET 5720
v =2 7 VR L FE - RRIAL TR Lo Te, BERGSITI~v=aT L E
ZREINDZ L2 BENT S,

1. ZO==2TADH—F vk

A RBARBI OO R UM B WD, ED LD IR 2O 2D 2 &

FRME L ORI 2t R 2 D = &

MBEOBENZ L oMM EOENZ D Z &

PRI R 2 IO T2 BB IS £ DO R UICHE D TERO LR 2 IR 722 © TNTH
FENOEET 2L

(6) HEF LS NI HEOW PR RE DR L 28R 5 2 &

2. Ay RRI T BYBF D — BRI o\ T OB

£ Y RRUT THED BTV B RIBIR BRI THEbILS DR EETH S, 74D
L SN TOS BB E TOMRBEEERY | FHRERIT 505 bOTHS, “hb
D BB T EE IR S TH Y (T — 1), ShbORIEEIERERT S &5 bo
T b, A2 LT OEETIHRBZILECHICHREE LTS - L LEDLRTNG
DT, HHEEERHICT 52 L & EOBEE IR 572010, FARIEECHIT D R
LEATH r—ARS, &5I, BRI & 0 RIS B 1l MR o Zebk L1 % 3
AR I UL BRI B LR HTE T S5 A b b B, M LICHE 5 HENTBUR O Lo
BRI S RSN B A OB EETH B, = OWBE—HDE LORIRLE bh Y %
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F<BE L7 b 02T E R —Figure-1 Th %,

IO OMDRE L OMEICIXMERHERED 3% < B Fh, TOFIIZBLFTH HilbE
{ERFEK (Hi0p) #MZ D LM LIS 27T b0 b d ) /51 T A | (Pyrite = FeS,— %
PHE) L B 2 BN SREILAMBTET 5 2 L SRS, —0 X 5 RRELAMIZRL
HIBREE FICRTE ST GE, A 74 PO —A T,

FeS, + 15/4 O, + 14/4 H,0 = Fe(OH); + 2H,S0,4

WV — b INTALFRIZ LTeD o TR SN D L SnTnD, ok, —HIC
XEEIE AL EFAE SRS Jarosite(KFes(SO4)2(0H)e) N IR ET 260 H 5 & b
SN TWA(FE-3, BHE-4), WThIZE X, BRIk > THERSEL SN D,

BREEIZ K > T < Ikl L7e TSP L AR FE T 2 2 LIC k0 | BIfRIXEmME Tl
RVDNFRERIZE D IS LMWL R TICED & TR SRS LA AR 115
(Acid Sulfate Soil-B5Fr : ASS) & FES,

THIRE L LT pH1~3 &0 9 4D TIRWERPE I E TR L SN A5 E 08 H 0 | ZRAREIE
WCRERBEE LD, ANRO XL 5 MO R LZIZHISREREL L 72 Pyrite & £ 72\ i 2 O
MR OB 2 REIZ DS TRIEDOREZ BN 2 HEIXZ D% OFAREIEICITZ D
DTHHTH D,

7ok, HOR UITHE S RO BN RFE LB I, S L7 BREEICKHS L ThisRIb S
WOBNKELERDETREND, Thbb, ox ORREEREN# ECTIrbh-5Ha<
WERRHERE C b A 4 U BER L2 WA XL X 20O A 1TV, KEHZBED~ v
7a—THFD X% L OFEH B SN TR SN DE TR HEREEREE FT%< 0
A FTEAATEN T HEREM B CITR < BRMEAL 772 L B 2 b, BRMLITHEREMIZ L - T
HIpDH Z EEAAHRICEZ TBLERD D,

Z OYECIZIIAEMBINTET D EEZ DN TNDH, —INICIX E DR A 1 =X A
A — RCTHBHEILT 200EH S0 E RS TN,

TS DEEATRERIR Y S NICT B DI AKFEICB WD TIT R, » HEROMEHT X
S TR SR T EM T LD pH % | KB Z 0RO BN T CHIE L 7o R & g
LoD, TE=XV 7352 LaFELTE,

EMELICN 2 T, RO R LA LR Lo L, TH-2 (TRl oITK
FIEIZ L > TiThh, HBICEESEIRT 5 2 & THENRSER SNBWEE L 72 5,
OB TEN LI s TEDLO TR LWAT - ABRELEZEX LN, O
BREOLVOBME S, BIPHBHORE « EFICRET 5000, MWREOmEZE D
T <o T,

T DORRIREE S S IR HEREM B S 70 B BT ANEE T H LIk o T, Bl
HLIROME D K LN K > TIRZ T IERIC 72 D L B2 bivd, 2 Ok TIEO BRI R
ok & I EDRRICEILT 2 D0, FIZOWTOERBITE A LR,
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D ORER O Z fTRERIR Y D 5 &5 BT, @ OBRIEH B2 AV THLD
R LU ZAT T2 & REIIER O R LAY U MEO S 2 et LIz Har To L5
WD BT =2 ) 745 &I, U v B ZRBRIC K o TREAN LI 5HT & 1@ o
MR Loty oZ ke e =2V 7452 8 & LT,

3. REEIIBITILIXMGBHOBELE=FY 7T ry FORE

MO R LM EOBRMAVITIXFF 230 0D E O PG, BIEIC R L2 L 912, FrLniE
& W= o R Ui (PT. Antang Gunung Meratus tE(AGM)) & LB 7\ \HEFE #) % 31
DR UICHWEEAT (PT. Tanjung Alam Jaya f1(TAJ)) @ 2 #i5, =41 » 7 x5 &
LCigE LTz,

FLWHERE O, AGM 1% 2010 STV EZ S, ZOFFHDORER LIS EZD L
(\ZLART DR L8 (Acrisol) & 2 S BTG AT N ER STV D, VMBI THID R L 21To 7
TAJ 1% 2003 FAZER IR DT O, BRIRFFICH 72 HERE 132 O F FHGE S, £ OFERS 2010
FEORIRIE TS THD R LIZHWO NG Th 5, > T TAJ 1 2010 FFOH O L
RECld, #HoO R LU ITAE IR IR m I TR O B b L7eB e . TRICHE
S TV T OBRIEAEANE A TUWR OB BEANRAE L CHIRICHELT 5 L HER Sh D,

AGM E 7 /VHHIE B E-312d 5 K 9 ITERIKRF OB 2 8O 5 L 72 57T & #d B L HZ 1)
BIRE STV LLET O L3 (Acrisol) D A~C J8IZ & » THFE L7235HT & O — > OB N
REINTZ, 2011 FEEDOET AR ERIL 5ha TH D, T O - OONEHIZ pH & H5
MEMEOE=2 ) T ay NERE LT,

—5 TAJ T AHHUTIEE-4 O L 5 ICREBRRIMOME 2 D R LTG0 T 2 03,
TEHEOYPIM AR BT D7D —ME ) v U S RERL I LR SHK 15em) L7251 & %
TE L7 (M E B Photo-2), 2RO HEEIL 3.5ha TH D, 70k, TAJ OFRILHN 72V LRI T
o7, Jux O (Acrisol) DI EHI KD TR Y . LLRTO AR HEIC X 9@ %
1179 2 &IXTE oo, 1272, MBAROH Z 7UZEHED BRI L 7 Rk AR 2
LR % —ERIZ DWW THT - 7= (B E £ Photo-3), TAJ @ pH & B EMEOE=4 1) 77
2y MIY v B T BTG TR PTG E Lz, SHIC, ME=41
77 a ey bORMNT, A TUICHEKTIEBEZIRM LA A v P ERM LN oA A v b
RELTCPpHDE=F Y 7 %1TH 2 & & LT,

THEpH =% U v ZITMA T, WET /VHRHA & 2 VEE T AMRBRE NI AAAE S D)1
HOLWTHDOKPpH bE=F =952 L & LT,
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1-2) TEPpHE=ZAUY T EKPpHEZAY DY

1. EBE=F) 7L kE=FZV T ry FORELEH

T3 pH WE TIEHEEZ R L TRIET 5. TR0 BMIHELZITO Z &2k D, LR
T, Mkfe) 72 L pH =% U o 7 ClIfgEhE - 7250 C LR A T2 L8R H Y | H
LHREEDIENY ZFiolo7 vy NaRETH2MEND D, Z O s & iR TR E R Figure-2
IR LT ICEE 2~3m, E1~2m OEHEO T a v N E#EE L,

MZT, TAd CIHEZRFPO T pH 2E=2 V7 F52 L LR, ZOE=FV >
THRA  MER TR X O 2 (16 R)ZEXRE=2—F 252 L & L, /o, 1
WEMEDE=2Y) 7% pH OB & ORROFELFREZHET L2 L MEL T, 20
pPHE=X V77 my MIBEL TITH) 2L & LT

KpHE=X VU > 7R A 2 b AGM TiE 2011 A€ 7 VAR 2 S O8N 2012 4E €
T VARG 1 HA TAD TIXE T VRN 1 Hi & BBz 1 &2 K pH =4 U v J AR A
YRELTHERELL,

INLOE=2Y 7 7ry MIBE(TRER Photo 4) IR L7 LI 4 ADORWTD
WA 2 A O E VY Melaleuca #f T~—F% > 7 L, i#BAll7—71C L~ T my F&2ERT
HT LU, 0, MEXREHEPH E=F U 7R A MI, KR E LIZERLEX DA
H A FRIOME 2 72 Melaleuca #1iC k> Tv—F 7 L, #Bl7T —7 12 k> TEHEL(MNE
ZEE Photo 5), K pH E=% U > 7K A > MIAKILIZ Melaleuca #1 % §T Hid &, &7 —7
TEHTHZ L E LT,

EFHNT =TT =F VP TOEIZT =y 7 L, FIOEICL 2B EANEZ DR
VBT — T EEER T 5,

2. TELARDVFY T pHBEIEKR OGES
Q) b FV 7

13 pH OBLIFLERUITHE L TV A RBNOEA T DL EZBN5DOT, EEEICY
YTV TTHI L L, MBYEE L LT 0~10cm, 10~20cm K 1 20~30cm % 3% & L
7= (&L Figure-2), pH IEIZ L E e THEEIE 10g, # VR L 217> 78%A 1% 20g T
&% O TEHE(EEE Photo-6)D &L 5 (I A — T —IC L 2 RBUEZ A L7z, 728,
Z OBEEF O A — A —CIIEERE T O 7= RN EE T b 5 7280 RO M 4 — 7 —
Z B L7 ()& &k Photo 7).

PN TR R T OM D IR L ZRET D 7 OICE Ut S 2 EREIZE X TIT O v
TV TORE, ar¥ I x—a U ERT D IEOICA—H— O LEREGHRALO _EEFE 5em
EERWCH 7Y 7T 5 (R EEE Figure 3), BREGREHZ 50cc K7 7 A —ft& b=
—NAERIZT m Y My, BREURKOBEE 250 L CEREICRE LIRS,

INLO@EEOT Ry MIBITL2V 7Y Tz T TA) Tlidll z R BRI 1
v MEREL, ZOHBEOH 7Y 7 b A —4—T 0~10, 10~20 KT 20~30cm D3
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MLTAT O 8, A= — %A 2 LTI A D 10om BERN AR A M & & LT,

K pH OFEHIKIE T 5em FREELL T O TS 2, RISy 7 g7 a v
N4 EERERH ZFC A L7z 30~50cc BKDILA 7T AT v 7RI L CTREbLIR S,

T3 pH Bt OV 7Y U TBEEIX, pH B A EUZERMTIT W EHELZZ &
Mo 4y AIZE=4—75Z L & Lz, 7ok, &# 1 B0 2012 44 5 A2 S
el einb, A% 7y METET, BESH. 9 1A T 7352 &
L7 %, AKRpHIZOWTIL L R UK A T, BERFIET 52 & & LT,

(2) HE :
THE pH X FEBREBICFRE DI o 2%, ATREZRBR D Mo ET S, MIEEE LT, 109
D +3EEEE 2 30cc~50cc BIA A 7T AT 4w ZHIICE D RV | 25cc DHKZ IR THR &
O - L TR F A S, 10~30 SRREMGE L2k, pH A —F%—THIET 2,
Flo, REDBROIKEREIL 1055 E Lz, 728, pHUEERNZ 5 PERL<IRE 57
%o pHIT/IMEUREE AL (0.01 7k¥#E) F THEAMY 72 & 21X pH5.36 D L 5 IZFe# T %,
K pH ITHRIAESRIC A > T-F FHIET 5,

(3) LaEH :

T3 pH OF &L FERFIC THEOGBE T = v 7 35, el biE Pyrite & 5T 1T
10YR5/2 L0 & -BIKATH D Z &ML, MEBEHIEITHE DN 2K LRI EA~RE,
Pyrite AL S CT& % Jarosite 1T 7e i, MEMELAEA S HITAMR E, B
R D HEEOH O R UM EHI ISR M H D 2 LN W(FE-3, GE-4 2M]), 5% D
pH DHERBIT BT KBS N D FIREME S H 0 | THEE AN~ = 2 7 V& BT ERR T %
A OBNTHIEL b RVBLIOTRE=F D v ~v=a T MM 52 L L LT,

(4) Fh& :

RET —XIIRR L7 pH £=X Y v 7 o— NMIHEART — & & L CRRAT D (A
Gh— 1), R EXCEL 7 7 A MICE=F U > ZBEICFEA L, /17 - LT 5,

KpHIZOWTIX, o7V T EENES ThHDH Z &b 15 pH JIE DL IZ
T L HUE D BENRNO T, Bl KX 512 488 pH JIERHIMN A CTHEEHET 22 & & T
%, ZOWETHER 2 LTREEkT 5, T—XIZOWVWTEIAKpHE=F Y v 7o — Mok
KF—H L LTRAL, HEIITHEPH F— % LR UALEZ 95 (IRAER— 1),

7o, LRI EEpH =4 Y L VAT — MIPFET 5, TAHDF—FITA v X
TN E BAAICILFEE BT B,

3. HFRABRMITIST D FEMEHE

)AGM IZBF BE=F 1V » 7&HH
AR L7z & 912 AGM IZIR W TIEE T VARG & LT Bha 8k E Sz, Z ORI
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FH D R LI DB T ES 5 L 7> T B,

THEAKpHE=F ) 7T ay FORERS

tTHEPH =4V 77 oy ME, 20O AGM EF UM MEIAT20 7oy & LT,
m7ﬁy%®W$i @%EL%’:m7HyFWE§ﬂPmm&\@%%L%M%
TR 10 7 1w M(FHEE R Photo 9)f%E L7z, F£7-, KpHE=4 U /KA
v Mi%?&i& Z (Y REE Photo 10), etz —E Ot & 35 72O (R E kR
Photo 11), & 512 2012 - 7 E 0 Bl 1(fFHE & ¥ Photo 12), &5 3 i A 3% &
T 5T &L Le(FA),

tEpHE=F VY T Fuy FORE :

BIROE T AMRITIE 15m X 15m OREFL X (FEFA : 4 AR X4 R)PERE S, 8 FFHDOM
FEX, FERAE OB X N E ST D, 728, sEMIEZBISRE G O IR T
LZOTIITIIERT D, ZNUODOHEBRXABELRN S, ZHO OO R LEy &8
DR LI LR T T AR TR IR FICRD LI pH £=41
77y N EELE U (HEEE Figure 4),

#£1 AGMHMXOtIEpHE=%V 77w b

A F=HF VT Try NTay M)
MR LXK 1 0 (Plot A1~A10)

HLO B LR ARk T R X 1 0 (PlotA11~A20)
KpHE=FY IR A K 3 (Plot Aw1~Aw3)

Q@) TAIIZBITFDE=41 v J&H
TAJ Tl 3.5ha NET AME LTHEINTZ, T TICBRZL 512 TAJ OHDE LI
BHE 2003 fFITE K Sk, BRRHICHE STV b DT, AGM D L 5 IZRRbR 11
IR DL Z T Thiied oo, 20 0 TEWBRIEL R O 72 DI 2R D253 &
FEIC#E 15em FRFE U » B2 7 (Ripping, &R & 2 L)YEEN Tz, F7z, MIREEC
DEFFT B FFHIAE NIRRT DNEN S V7oAl 2 B — BRI AT LTz,

TEEAKpHE=FD T T oy FORERS :

THEPpH =4V 732K T 24 7y MRE LT, WRITHED R LHUZEER E 72 %
THPpHE=XV 77 ay b2 10 7 v v b, M2 THE X R OEALE :iﬂ“ﬁibf:j’m %
K& 14 7oy hEELRE, HOR LD 10 @ﬁéxkiﬁéﬂ%wm/l\ W DE Sy
57vy h, HORELEY v B TREESICE Ty FERTE LT,

IHHOWEE DT vy b OMITHER X :M%ﬂ;ﬁ%m%u LicZmy e, Uy e 7l
W4, BERZLZ L TWRWEGFTIZ 3, GFF7 7'my b aRET D & LITHE 2 ISR
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HEEREM LU 2T oy hEY o B THIIC4A, Uy BT LELTORWERNC 3, &
77y NERELE,

K pH RIEZ v > M, BB OMIZ 1B E R Photo-13), #ERHISL Cldd 523 A
Aoz 1, OFF 27y hEEE LR,

#2 TAJHMXO+HEpHE=%V 77 v b

7'a oy MMARDBELD R LX) E=F VT Ty MNTry M)
HORLEZY v e 7K 5 (Plot T1~T5)

HOR LK 5 (Plot T6 ~T10)

U w2 T % AR R 2 g X 4 (Plot T11, T12,T13, T17)

U B2 T AR 1 2 IR X 4 (Plot T14, T15, T16, T18)

FEV BT — R 2 B X 3 (Plot T21, T22, T23)

Vv BT L — BRI A SOGERREIX | 3 (Plot T19, T20, T24)
KpHE=ZY TR A B 2 (Plot Tw1, Tw2)

THEpHE=FV /ey FOEE :
TAJ B 5 AGM 3B Il & [RIRR 15m X 15m DR X (HERA 14 AR X4 R)DNERE S,

8 FHFHDOMIFEX, A% DA XNREINTND, E=F V77 ay hDH LEHED
Ty b 10 7y MIOWTIEERZ#EET 2B TR O EFEICHE L7z, AR
Ko7y b 14 70y MCOWTIEFRE DK EZFZE L T, 7oy bOREMETE
MR DHRLLECICAD X, EEENEEICO®RT D XD I E L EE R
Figure 5), & 72 1T 38 A T2 R FR 1A D A3 SREEHE B H C I4E 3 2 v~ o F 7 A (Acacia
mangium) & ~ 78 % =—(Swietenia macrophylla) T, [R—FELEIX O ER Y NE WA
fhooFE, 7= & 21X T > 7 A(Fagrea fragrans) & i# A 72,

gk ==X ) 7ay PREERCTE - KpHE=Z U VS ITHEREM:

[ay MNRIE]
NI £ &:1m, E£ 2cm, Melaleuca #f
7a oy Nkl T — 7 v =— VBERRI T — T — 7
<D IEER L Sy - e Y 1 (7 U E - 1kg)

[PH RO EBE=2Y > 7]

(BN ERS)

A — A — B &m, A 8 AFURHREL- ¢ 2cm (/& 7)
KA FRA b A
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TR R A AR
TR T~ v
TR

(FEHR=)

pH A—%—
MR FR

By b

JE FE

e

filizk

50cc B =— N —F v v /X
IINRLEEFE Z )L
< e VIR TSI IORL A s 2 A

BIGE ATRE # A 7 (BB @)

FEEE 0.1g. BLGIIE ATRE X A 7

5ml ~20ml & CE&FF 25ml 3 AMREIZ 72 5 K 9 1T
30cc BT T AT 4 v 7 H(NEN &)
100~300cc % — Bl xf il

AREKTHH
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1-3) TEBRE-EEEE=42Y2Y

THEOME SRS SIIEYOMBBI AR DR - E & AFITR S FERDONTWN D, BREKR—
MR LUHITEREICE 2D R L - HEE L& AR TEEE NI T 5 DO T(FE—2),
F =T —REE OB EDEEFBAM KR VEROBI Lo TS L, HHEMEEES
NISRER, KPIFEACRETERWVEBE Lo T D, ZORIEELRITEIIBZED
SHERADRE -AFICRESEET L EZEZX NS,

AR, RAIC K DIROFEE - BHH, S OITRBEERINCER S 2 LRI
EWEO LIRAEMEOIES, W - ROV IR UIC K D HLORRER EIT o THRE
DD BRSNS L EBICREL,, 29 LEBRIBE LR HRORIUL, HRalcBbT 5
EBEzLND, ZOEI{L ifﬁ*ﬂz*@m%%’ﬁiﬁ%ﬁbf ROFEE, FAHEMEINOINE %
T, I RO ZINET S, &5 b5, 7272, 2 ORI ARG X
Lo T, WOIREDD, WOILRSTEL EOREORLNIITRDD, I EFH 60
TR,

ZZ T, HEOM S LB I OB b E HIEME, KOERLAOAEELE=F4—7252
LK TIRIT T2 2L & LT, 72, HIBOMEIT IR, K& &L AHE
1% 100cc O LM TE 28 5 HiEIC L - TEHEIT 5 (1@ & kF Photo 14 &% Tf Photo 17),

1. vy hORELY 7V 7 hHE

7'y Mk AGM B & TAJ BB HL O m BRI 3 E L 7=,

HARWZREE T 7 vy MImRBHOMED R LHICZNnE 5 7 a2y b, AGM O 11
wmtic 5 ey b, TAJOU v BV ZHIC S ZYuy N THDH, MO a v hOFLE
FKNZR LIz E B Y TH D (FHEEE Figure-5 J2 () Figure-6), 728, 2 b7 my Mt
BpHE=4Y 770y hERIUMESE Lz, LER->T, 70y bESIEIpHE=4Z Y
v 7 7my FEEIZ Soil Compaction @ ¢ #ff LT, 7= & 21X Ac-1, Ac-16, Tc-1 <° Tc-9
DX Tas LT,

AGM TIETRXTO pHE= Y 771y FRRIFINLTWDL DT TIERWD TRED B
HZEICHET A, TAI TIEEA T pHE=4# V) 77 ry MIRBEL TV, T-11~T-24
DREZ X7 7y MIEATW RN LIZBET D,

#3 AGM - TAJ Wik oo HgEE R EEEes =2 Y 77 v b

iR Hy AL 7'a sy M4

AGM JREHO R LK 5 (Ac-1, Ac3, Ac-4, Ac-6, Ac-10)
AGM AR Tl X 5 (Ac-11, Ac-12, Ac-16, Ac-17, Ac-19)
TAJ JRHHO R LK 5 (Te-1, Te-2, Te-3, Te-4, Te-5)

TAJ JFEEHDORERL+Y v X | 5(Te-6, Te-7, Te-8, Te-9, Te-10)
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ZDE=HY I EE RO BE Photo-16 (2R L7z K 9 2 ELlE A IR\ VP 2l - 72
BRECTHLIOT, avZIx—va a5 EWNL, pHE=Z ) 7T ay hnb
FEE OBV, D LB Y7 /528 L LT,

MEEEHL pH 7 —# L Ol 6B 8 L T, pH#EE R L X 512 0~10cm, 10~20cm X
Y 20~30cm DOFNL TS 2 2 & & Lz, MERECHET 2HE & LCd, Tk s
BHETH D, £, MERBEHCYIN B S 2 EFHI L - THIET 5,

THEREEE RO =X U U ZIIAE A BE U, 2012 42T 11 AICEM Lz, L2
ST, 2013 LS 11 AICEHIIT 2 Z EMEE LU,

2. PIRFWELFHROTHE

FPFRSAY 40cm FLEE O 8T iR 2 4 5 (TR E kL Photo16 1), 0~10, 10~20 & O}
20~30cm O 3 J& % X434 % (B & B Photo-18 2 R), YR\ T L o X B 5 51 CRl % % 7R
T D (B & EE Photo-17), A FEHIE X8 5 O VIKL &35, 5RO KL OH )
5ETF2HROT—F%EDE N 3 HOFEE [HEE) & L Cilid 5,

WA BN IEARNITACE NS Y > 7 ) o Z B g % > TR L fE 2 4T HiATe ())&
&kl Photo-15), Z DR, AEENZNEAELHY, X2 RHDHLEEZLNLDOT, MfE
IR CET3 R IR LERT 52 L LT 5((HREE Photo-18 /), 7pds, ARENZ W
A ARG NICHAE Z I T HIADRNGAERH D | 2 OHEIXTEE T IS HIiA A THREL
T2,

M EEE W2 HERIR L, IEMEIC 100cc 12T D720 A 7 &fi-> T E T
DDA e B A BRET D (KB E L Photo-19), 7233, MigHHEmEIZAEED 7= 012 < IFEAMFE
LG AIERICEOREHC K-> TFHIE L, IEMEIZ 100cc &5, RV TIEMEZ 100 cclZ
FEEL - MENO A FERIRLS 7 7 AT — & v =— &8 3, RUED 3 [l M
ZRICE=— VM EIIBT O T, ISz B8iT 300ce L7en, 7B, E=— L EIBT
BUIX M R NEBE RSG5 1A e D X< & THBT, fiblio TS ZHET S
DTKGERES T2, BE=— N EBIx"EHET 5,

Yo o7 EAT LTI, HIEOK S M OEREEA G 2720 D FEERE ) — b
(T 5 (IRATEERE— 2),

<{EH. EEABORE>

FEERE CIIRMICA B EORBEMEREE (Wm) % 0.1g ORECTHIE L, FEBR=/
— MZFEHET 5 (Wm = 300cc M fEFUEHE M &),

WES, REHI ANy PR SIS TRE T EERIC/RS2ECREZL, HEE 0.1g O
FEEE TR/ — MIFE#T 5 (Wad=300 cc M & 5UBHEHZ E)

< FHEEDEFR & FFE>
AR 2EARIE LS, 2mm OFi& > TaEEE 2mm DL T O BSR4y (REH 1)
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Zfinl U, fiinll U7z A S o 13Kk e U C B8k 2 BV Bru 7= %. 105° C T 48 Kffi] (b

LFERISET2ET) s s, ik, BiEiEz 01¢ £ THIE Li#d 5
(Wg=HEREREER) .

[EERE : BV, B AR OB A AR X OFFIC LA 13 C LT <]

<JRELH £ DK FREBNE & M EAEELE >

JE\RE - A AR FE AR D BRI W D BEZREL (M) 2L T OFIETRD 2,

AT PR T AT 50 20g FREE A2, T A LS EROA S (0.01g FHETH 50
COEEHEL T (W) ICARAER L BB oS E% 0.01 g ORE THE - i
f (Wbef) L7z, 105° C T 24 Kffi] (b LITERITET L ET) WS ED, Wl
%, #EFLE A 0.01 g £ CTH&E - sedk L (Waft), KofRE (M) ZLL T TRD %,

Mf= (Waft —Wv) / (Wbef — Wv)
I A E (Wod) ZLLFOXTHRHET S,
Wod = (Wad — Wg) X Mf

<RELH 72 b NI ABOELRERE L ThEhOEREOFE>

JREHE L & A EELY (ENENSCGs BLUSGg) BV /) A—F—{EIZL->T
HET %,

Flo BEH L L AEEOERRE(TNEN Vs B LT V)& FONTHET 2,

Vs = Wod / SGs
Vg =Wg/SGg
<MEtAEEOHMH>

ML E (BD) 2L FCRET S,
BD = Wod/(300—Vg)

<FLBR=R & RS K>
MR oL R (BN OES) 2R HLEER (Vp) 2L TFTOXTHES 2,

Vp (%) ={ (300—Vs—Vg) /300}x 100
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FICRREEARE (Me) 2 FOXTHAET S,

Mc (viv %) = {(Wm —(Wad X Mf)/300)}x 100

MO IT D ZOMT THONTEBIEIZ Z O~ =2 7 VIR STV 5 ER=E /) — |k
TN CRgk S D, ZOFERE ) — MIFEND ) — e EHT 5, ZOERE— b

ENTRNC A D TR - [EH LSR5 7 —Z 13 Excel 7 7 A L TINLT %,

EBrE ) — N & Excel 7 7 4 /Ll Lambung Mangkrat X% & JIFPRO O i #if#k CHrA7
ENnb, 728, IE3LIE Lambung Mangkrat K222 E <,

B TEER-ERET=FY CVICREREM Y X b

AiEE LT, &7y MIMET A2 HEPpHE=4 ) 77y MCBET S, 7D
JRWNERPH COMIEFED =D, Fil 7 vy NPV ERGEIE, 7r Yy MNREDTDDOER
MULETH D,

[T v > FRER
AREHT £ X:m, B : 2cm. Melaleuca #4 7> [FIF2 FE O i A

7'ay NEBT—7 ROMREE T T AT 4w I T—

[V 7V v 7 L BARE]

FE<H e -EEX A (BE - 1kg)
B LM 100cc %A 7

B AfBh#R 100cc £+ M1 FH 4 Bh B M
N — DLEDDODEATS

A7 ) 7 1 i oD F o (- A3 R )
a7 Lo e

R Ly B E

PN = — L4 200cc F¥ v 7 & B =— 48
T TIERRI T L v = — LA

TR ~ A Ak

TR - A TCEETIR

ES e
MRAE
RLJ/ N b

Rl T D 7

R—HTINHATT01Ag KEE
EHCY 7V R
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i
LSRR BT A8
Yo TR T L
RS

Cr el

AR A
ES Al

EAE 2mm fii

200cc A F v v /& v =— &
LR B = — VAR
JEEZEE 1057 C #2045
JELEZERAH () 209 Rz
RS TR ?
RS IR
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2) Soil Monitoring Manual in the Coal Mining Area (Draft)

Osumi Y. & Nakama E. (JIFPRO),
Ohta S. (Kyoto Univ.)
Fakhrur R. (Lambung Mangkurat Univ.)

2-1) General Understanding for the Manual]

1. Targets of this manual
1) To examine timing & trigger of acidification of re-filled materials in coal mining areas
2) To examine expansion of acidification with time

)
)
3) To examine difference & potentiality of acidification in materials
4) To examine soil compaction by refilling operation of

)

5) To examine easing of compaction with time

2. General understanding of soil properties in coal mining areas

Coal is usually found in past fossil layers under ground in various ages. According to the
encyclopedia, the coal is usually formed under water, particularly at sea coast with shallow
depth such as mangrove forests. Layer(s) of organic residue deposited on the sea coast
is(are) buried by crustal deformation and/or soil sedimentation by transportation of soil
material by rivers. These layers are sometimes formed in several times in various ages as
shown in Photo.

In Indonesia, as coal is commonly mined from imbedded layers under various geological
beds, vast amounts of ancient materials above the coal layers are left in the coal mining
areas as shown in Photo. These remained deposits are usually marine derived materials
and, therefore, they frequently contain sulphur compounds, mainly Pyrite (FeS2).

In Indonesia, laws order to the mining companies to rehabilitate the mined areas just after
mining. Many of companies make smooth the mined land by refilling of remained materials
for forest rehabilitation as Figre. 1.

If the materials contain sulphur compounds such as Pyrite, sulphuric acid will be produced

by following equation when the materials are exposed to air;
FeS, + 15/4 O, + 14/4 H,0O = Fe(OH); + 2H,S0,
The sulfuric acid formed from the original materials makes soil extremely strong acidic.

The acidic condition is very high barrier for forest rehabilitation of the areas. Just after

refilling, materials are alkaline because the original materials are marine origin. With time,
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acidification of the materials is proceeding. We try to find out the timing and intensity of
acidification when we rehabilitate the areas. Therefore, we will monitor soil pH in various
points in coal mined areas. Monitoring points are set on the refilled and smoothed areas

for rehabilitation as illustrated in the Photo 1 and Figure 1.

Photo 1 Land surface of a part of TAJ Experimental Site
Note: Land surface is covered by grayish-blackish materials and yellowish materials in TAJ
Experimental Site. pH of yellowish materials is lower than that of gray-blackish materials which

will be fresh marine materials. Soil monitoring points are set on the grayish parts and yellowish

parts.

Hill Top

Note: *; pH monitoring plots & points

Top soil covered
area on original Refilled
refilledmaterials* +uncovered slope

dasls

Hill Top

ado
2do|s 12 9J3uan

Refilli b Water
enving area by Pond &/or
original materials* -
River

Figure1. Sites for soil monitoring in coal mining area

3. Site selection and setting of soil monitoring plots
Coal mining is very intensive in South Kalimantan Province of Indonesia. We selected
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monitoring sites from the province.

There are very wide varieties of mining companies in the province. Some of companies
are very slow to refill the mined materials for forest rehabilitation after mining because
refilling is very costly. Other companies are very quick to do for forest rehabilitation after
mining because rehabilitation on fresh materials would be easier than that of old materials..

Then, we selected two types of mined areas which are refilled by old mined materials and
by very fresh materials for monitoring sites. First site is the mining site by PT. Tanjung
Alam Jaya Company (TAJ) and second site is by PT. Antang Gunung Meratus Company
(AGM). The site by TAJ had been mined in 2003 and refilling for forest rehabilitation was
conducted in 2010. On the other hand, the site by AGM has been mined in 2010 and
refilling for forest rehabilitation was 2011. Monitoring plots are set on a part of the refilled
areas of TAJ and AGM.

In these coal mining areas, many companies use the upper part of the soil layers
so-called “top soil” (A to C horizons of forest soil before mining) over the refilled materials.
The “top-soil” doesn’t contain much of sulphur compounds. Therefore, the top soil is free
from acidification. Then, the soil is frequently overlaid on the refilled materials in majority of
companies for easing rehabilitation after mining in spite of the high cost. One of our targets
of the project is to understand whether the forest rehabilitation is possible without overlaying
of top soil or not.

In our trial, top-soil dressing is conducted in the sites of AGM. But, top-soil dressing is
not conducted in the sites of TAJ because the materials of top-soil are not available. We
set soil monitoring points on the refilled area with top-soil cover and without top-soil cover at
the site of AGM. In TAJ, as small amounts of the materials of top-soil is applied to some of
soil pits which are transported outside of the areas. Then, we set some pH monitoring
point in the planting pits with top-soil and without top-soil.

In addition to the difference of soil acidification by the materials, we should notice on soil
compaction when we rehabilitate the areas.

Material refilling after mining is usually conducted by frequent loading of very heavy
vehicles. Therefore, it is very common that the refiled materials are hardened and
compacted by this refilling operation. By this hardening and compaction, water permeation
into the refilled materials is usually very limited. Limited permeation would affect to water
and nutrient supply to planted trees.

In the agriculture sector, they usually introduce ripping for improvement of hard and
compacted soil for easing water permeation to get well growth of plants when they grow
crops. In this trial, we will introduce ripping. Then, we had better know how ripping affects
to soil physical conditions, particularly, to the conditions of water permeation. And

moreover, the improved soil physical conditions affects to the growth of planted seedlings
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and the changes of acidification. From these points, we would monitor the changes of
physical conditions of soil with years and by ripping.

As a result, we set soil monitoring plots as follows: At AGM Experimental Site; (Dcovered
by top soil on the original refiling materials and @without cover of top soil which is
equivalent to original refilling materials in AGM Experimental Site, and At TAJ Experimental
Site; Mthe original refilling materials with ripping, @the original refilling materials without
ripping, @top soil dressed planting pit with ripping, @top soil dressed planting pit without
ripping, ®no top soil dressed planting pit with ripping and ®no top soil dressed planting pit
without ripping in TAJ Experimental Site. We determine soil pH and soil compaction in the
treatment O and @ in AGM Experimental Site, and the treatment O and @ in TAJ
Experimental Site. Plots of treatment @), @, ® and ® in TAJ Experimental Site are
determined only soil pH (Photo-2 & 3).

Photo-2 Ripping site and no-
ripping site

In TAJ, soil is very hard and very
compact.

Improvement trial of aeration and
water permeation of soil is tried by
ripping.

Right side is ripping area and left side is
no-ripping area.

Photo-3 pH plots of planting pits

In TAJ, top soil dressing is not conducted
because of difficulty of soil supply.
Instead of topsoil dressing, topsoil is
filled in some planting pits.

This photo shows top soil mixed planting
pits.

In same treatment site, we set about 5~10 soil monitoring plots with considering
differences of surface materials such as soil color, texture, and other distinctive differences
(later described in detail).

In addition to the monitor plots, we set several monitor points of water pH in or near the both

Experimental Sites.

181



2-2) Soil and Water pH Monitoring]

1. Setting of soil pH monitoring plots and water pH monitoring points

As illustrated in Figure 2, soil pH plot are set in the size of 1~2m in vertical and 2~3m in
horizontal dimensions for continuous sampling because sampling points move in every time
for avoiding contamination. Each plot would be demarcated by woody rods (small GALAM

wood is preferable) with taping by plastic tape in 2~4 corners (Photo 4 and 5).

Photo 4 Soil pH monitoring plot

As illustrated in Fig.1, pH monitoring plots
are marked by 2 poles with red flags. Soil
is sampled between two poles. Distance
between poles are usually 3m.

This photo is a plot of claystone refilled
site in AGM.

Photo-5 Naming of plots
Every plot is named and marked
by plastic tape with the name of
plot. Although the tape should
be durable for 2~3 years, it
renewed in every year.

This tape shows the plot No.19 in
TAJ Experimental site.

As soil is hardened and compacted by heavy vehicles, acidification would be slowly
progressed in deeper soil  Then, we would monitor pH of soils from 0~30cm in depth.
During the project period, if acidification proceeds below 30cm in some points, soil would be
monitored below 30cm.

Water pH monitoring points are also set in or nearby both experimental sites. Monitoring

points are selected permanent or casual ponds or streams.
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Soil
auger

Soil surface must not be disturbed

Plastic piping
for demarcation
of points

2~3m

0-10cm

< 10-20cm

<——20-30cm

/

1~2m

Figure 2. Image of soil monitoring point and soil collection method

2. Soil and water sampling

Soil samples are collected in every 10cm as mentioned above by screw auger (¢ 2
cm)(Photo-6). Samples collected are put in a plastic bag and brought back to a laboratory.
When we take samples of 10~20cm-and 20~30cm, soil of upper parts of auger (upper 5¢cm)

will be removed for minimizing contamination as illustrated in the Fig. 3. The samples are

taken in a plastic bag.

Water samples are collected by the 30 or 50cc plastic bottle from designated sites in

every measuring time.

Water samples are taken by 10cc pipette from 5cm below surface of waters.

Over 30 cc is suitable for water samples.
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Photo 6 Sampling by auger

The auger is the special screw auger
which is adjusted to hard soil.

The length of the soil collecting part is
about 15cm.

Samples are collected from tip~10cm
part.

Therefore, soil upper 5cm of collecting
part is removed from samples for
minimizing contamination as illustrated
in Fig.3.

Photo 7 Special auger for hard soil
This auger is made by Daiki Co., specially focused to
hard and compact soil. Diameter of the tip is only 2cm.

Sampled soil
\ Open part
< Ca. 15cm
“u
Auger
M + tip
0~5c 5~15cm sampling part

Removal part
Procedure:

Crill the auger

Remove soil for keeping contamination out by knife (from Ocm to Scm,
Scrto 10cm & 15cm to 20cm).

Each collected sample is keptin plastic bag.

At laboratory, 10 g of =oil is vigorously shaked with 25 ml of water for 30 =ec,
gfter keeping 330 min., measure pH after vigorows shaking for 5 sec..
Remained soil samples should be stored for further determination.

Figure 3. Collection of soil samples by the auger
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3. pH measurement

pH is measured by the pH meter.

10 g of wet soil sample is taken to the 30 or 50 cc plastic bottle just after collection.
25 cc of water is added to the plastic bottle.

The Soil-Water mixed sample is vigorously shaken for 30 seconds by hand or 30 minutes
by. the shaking machine.

After 30 second shaking, we wait for 5~10 minutes.

Then, pH is measured after vigorous shaking of 5 seconds.

The pH is recorded at 0.1 level to the field note.

pH of water sample from ponds or rivers is measured just after collection and recorded at
0.1 level to the field note.

The data of soil pH and water pH is transcribed to the pH monitoring sheets which are

attached in this manual.

4. Measurement intervals and data recording methods
pH is measured in every 4 months, January, May and September.
Each sample is named in following system.
Site — plot — point — depth — date  as described in the pH monitoring sheets.
Plots in the area of AGM (PT Antang Gunung Meratus) are explained in the Table 1 and
these of TAJ (PT Tanjung Alam Jaya) are in the Table 2.
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Tab.1 Soil monitoring sites of PT. Antang Gunung
Meratus

Monitoring sites

Refilled plots by original materials 10 plots™
Top soil covered plots on original refilled materials 10 plots
Water 3 point

Note: * including 2 plots of previous top soil (A6 & A7) of
which soil color is yellowish

Monitoring interval:
every 4 months — May, September & January
pH should be measured in the last 10 days of the months noted above or
early next month.

Tab. 2 Soil monitoring in sites of

PT. Tanjung Alam Jaya
Monitoring sites
Original refilling materials without ripping 5 plots
Original refilling materials with ripping 5 plots
Planting pits in ripping area 8 plots*
Planting pits in no-ripping areas 6 plots*™
Water 2 point

Note: * including the topsoil refilled planting pits

Monitoring interval:
every 4 months — May, September & January
pH should be measured in the last 10 days of the months noted above
or early next month.
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Measured pH is recorded on the field note at measuring time. The data will be recorded
on the Monitoring Sheet attached in this manual or recorded in Excel file on the computer
(Appendix 1).

This electronic data will be co-held by Indonesian side and Japanese side.

Water pH is also recorded on the Monitoring Sheet attached and stored in the Excel file on

the computer (Appendix 2).

5. Detail plan for soil and water pH monitoring in each Experimental Site

We selected two sites as the experimental sites, AGM and TAJ.

AGM is freshly refilled in 2011-2012 by fresh materials mined in 2010-2011.

TAJ had been mined in 2003. But, refilling has been done in 2011. Therefore,
materials of TAJ are 8 year-old.

In reflecting difference of the history in two sites, pH of some samples from AGM was high
in around 7 by quick tests. On the other hand, yellow soil some times showed pH3.7 and
gray-black soil showed over pH7 in TAJ. It means that acidification has been started in
some parts of TAJ, but not in AGM.

(1) Monitoring plan of AGM
In AGM, about 15ha of the area is selected for the experiment for forest rehabilitation.
Selected areas have two types of the land form; one is covered by top soil. And the other
is without top soil (Photo-8 & 9).
Soil plots are selected in top soil covered area and non- covered area.

Soil monitoring plots are selected in these areas as showed in the table (Table 3).

Table 3 Soil monitoring plots in AGM Experimental Site

Plots (All are refilled area) Monitoring Points (Plot name)
Claystone refilled plots 10 (Plot A1~A10)
Top soil dressed clay stone refilled plots 10 (Plot A11~A20)
Water pH Monitoring 3 (Plot Aw1~Aw3)

These soil monitoring plots are plotted in even way as illustrated in figure 4.
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Photo-8 Refilled site by original
materials

All areas of TAJ and southern parts of
AGM are exposed by original refilled
materials.

As materials derived from marine
deposits, initial pH is alkaline.

However, the pH would be supposed to
change to strong acidic, gradually.

Photo-9 Topsoil dressed site

In AGM, almost half of the sites are
dressed by former soil material before
mining.

The materials are surface soil and sub-soil
of former forest soil.

Therefore, soil pH is ranged to 4~6
because former soil is categorized as
Acrisol.

Fig. 4. pH Monitoring plots in AGM Experimental site
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Note: Code A1~ES8 is plot number of planting treatment.
A1~A10; Plots on original refilling materials
A11~A20; Plots on the area of top soil covered

Aw1~Aw3; Water pH monitoring points

In the experimental plots, soil materials vary in wide range because of artificial refilling.
Soil pH will vary with reflecting quality of refilled materials. According to preliminary test,
gray colored materials were high in pH, and yellow colored materials were very low in pH or
slightly acidic. Gray materials are derived from marine deposit. Yellow materials are
oxidized gray material which is very acidic, or are soil layers of previous forest soil of Acrisol
which is slightly acidic. Therefore, we examined soil color for understanding on correlation
between soil color and acidity when we examine soil pH.

In addition to the soil pH monitoring points, we monitor 3 points of water pH at the lower

pond and the river beside experimental site (photo 10~12).

Photo-10 Small river along the
edge of AGM Site (Aw1)

This river would be permanent river.
Aw1 plot is set in this river just outside
of Experimental Site(to refer Fig.4).
Water looks acidic.

But, it is still neutral in May, 2012.

Photo 11 Pond of the

entrance, AGM Experimental Site
(Aw2)

Water comes from both from the forest
site of left hand side and from our
Experimental site of right hand side.
Down stream of Aw1.

Aw2 is located just south of the tube
for drainage where is located on lowest
point.
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Photo 12 Side pond of proposed
area of AGM for 2012 JFY (Aw3)
Water comes through deposits of left
parts of the photo. This area is
proposed for our experimental site for
2012 JFY. Water is acidic even if the
materials are formed in 2010.
Therefore, acidification may start soon
after exposure.

Photo-13 Small pond in TAJ
site(Tw1)

This pond will be formed by casual water.
If water is available in measuring time,
water pH should be measured and
recorded as the Tw1 point.

As illustrated in plot location map, Tw2 is
located on the entrance of the TAJ
Experiment Site.

This Tw2 is also set in the small pond by
casual water.

(2) Monitoring plan of TAJ

In TAJ, about 3.5 ha of the area is selected for the experiment for forest rehabilitation in
2011 JFY. The area is refilled in 2011 although the materials had been produced in 2003.
As shown in Photo-1, this experimental site is almost flat in micro relief. As soil is very hard
and compact, water drainage would be very slow. This slow drainage may affect to survival
and growth of planted trees. Therefore, we would examine effect of ripping to seedling
survival and growth (Photo 2).

In addition to introduction of ripping, as top soil is not available near this site, we do not set
the top soil dressed plots on the original refilling material areas. However, we set plots of
top soil dressed planting pits (Photo 3).

Therefore, we set (1) control plots which are refilled plots with ripping and (2) same plots
without ripping, at first, in this TAJ Experimental Site. In both plots, (3) plots of top soil
dressed planting pits and non top soil dressed planting pits are set as shown in table 4.

Water pH in 2~3 points of pond nearby this TAJ Experimental Site is also determined

(photo 13).
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Table 4 List of Monitoring Points in TAJ Experimental Site

Plots (all are refilled site)

Monitoring Points(Plot name)

Claystone refilled plots with ripping

T1~T5

Claystone refilled plots without ripping

T5~T10

Plots of top soil dressed pits in ripping

T11, T12,T13, T17

Plots of top soil undressed pits in ripping

T14,T15,T16,T18

Plots of top soil dressed pit in without ripping T21,T22, T23
Plots of top soil undressed pits in without ripping T19, T20, T24
Water Tw1, Tw2

Note: Code A1~G8 on original map are plots for plantation treatment.

Plots T1~T5; Original refilling materials with ripping

Plots T6~T10; Original refilling materials without ripping

Plots: T11~T18; Plots of planting pits with ripping
Plots: T19~T24; Plots of planting pits without ripping
Tw1~Tw2; Water pH monitoring points
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Appendix: List of goods and materials for setting soil pH monitoring plots, Goods

and materials for soil and water pH monitoring:

Wood poles L:1m, ¢ 2cm; Melaleuca wood or same equivalent for rusting
Marking tape for plots Color plastic tape without glue

Hoe Narrow and heavy type (head weight - 1kg)
Soil color chart Munsell type

Soil auger length:1m, Head: double blade sampler- ¢ 2cm (Slender type)
Sample storing bags 50cc Vinyl bags with seal

Labels for sample names Small type

pH meter Portable type

Weighing balance Portable type, 0.1g accuracy

Pipette 5 ml~20ml

Wide mouth bottle 30cc for pH measurement

Wash bottle 100~300cc

Soil color chart Munsell type

Pure water Distilled water
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2-3) Monitoring of Soil Hardness and Compactness

Soil hardness and soil compaction is closely related to growth and survival of plants.
The mining areas are usually compacted by heavy machineries for refilling mining deposits
as described before. Therefore, plant growth and survivals would be affected by soll
compactness in the areas.

We will monitor soil hardness and compactness by using a Nakayama'’s hardness meter
in soil profiles, and bybulk density y using 100cc soil sampling cylinders (Photo 14). We
also selected the monitoring points both in the ripping sites and non-treated sites in TAJ to

know effects of ripping to soil physical conditions.

Photo 14 100cc soil core

For soil compaction analysis, a 100cc soil core is
usually used for evaluating bulk density.

This core which is used by us is made by Daiki
Company, Japan.

Photo 15 Core sampler

When soil is hard and/or
compacted, this supporting
device of soil sampler is
commonly used.

The soil cores are imbedded into
soil profile by hitting the sampler
by hammer.

Then, the cores are recovered by
the spade or the knife.

1. Plot setting and sampling method

Samples are collected from both AGM and TAJ sites.

5 plots are selected for operation of soil bulk density in normal refilled plots in both sites
respectively. In addition to these normal plots, another 5 plots are selected in the top soil
covered plots in AGM and the ripping plots in TAJ (Tab.5).

These 20 plots for soil compaction are set beside the soil pH monitoring plots.

Selected plots in both experiment sites are illustrated in Fig. 5 and Fig.6.
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Fig. 6 Soil Compaction Monitoring Plots
of TAJ

: Soil compaction monitoring plots

Tc1~Tc5; Ripping site
Tc6~Tc10; Non-ripping site
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Table 5  List of Monitoring Points for Soil Physical Conditions

Site Plot Monitoring point
Antang Gunung Meratus (AGM) Normal Refilled Plot 5 (Ac1~AcH)
Antang Gunung Meratus (AGM) Topsoil covered plots 5 (Ac6~Ac10)
Tanjung Alam Jaya (TAJ) Normal Refilled Plot 5 (Tc1~Tch)
Tanjung Alam Jaya (TAJ) Ripping Plot 5 (Tc6~Tc10)

Core samples are collected from 0~10, 10~20 and 20~30cm in depth in each plot as
same as pH samples. As soil sampling for this monitoring would disturb original sail
conditions, sampling plots is set in the point where does not affect for pH monitoring.

Monitoring items are; soil hardiness, soil moisture content, bulk density

Monitoring interval is once a year in each plot, probably in November in every year.

2. Procedure

Soil is dug by 40cm in depth at least as shown in photo (Photo 16). Sail profile is divided
into 3 layers of 0~10cm, 10~20cm and 20~30cm in depth as shown in the photo 18.

After arrangement of profile, soil hardness is measured by Yamanaka’s Soil Hardiness
Meter in this monitoring (Photo 17). Soil hardness is measured in 5 replications in each

layer. These numbers are recorded on the field note.

Photo 16 Soil core sampling pit

Soil sampling plots are set nearby the soil
pH monitoring plots.

Be careful not to disturb soil pH monitoring
plots.

40cm X 40cm X 40cm of soil pit is dug by a
hoe for collecting soil cores in each plot.
The heavy hoe is usually easy to handle.

Photo 17 Soil Hardiness Meter

After smoothening the soil profile, soil
hardness is measured.

In our monitoring, Yamanaka’s type of the
soil hardness meter is used.
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After measuring soil hardness, three 100cc cores are imbedded into each soil layers in
horizontal direction (Photo 18).

These cores are carefully taken out from the soil profile. For adjusting volume of the soil
in the core into 100cc aculately, extra soil of both sides of the cores are carefully cut to
remove by using a knife . If surface is concave, soil material in the same layer is used to
filled and adjust to 100cc (photo 19).

Photo 18 Soil core sampling

Soil cores are imbedded in soil by using
sampler and hammer.

Soil cores are collected in horizontal
direction in the common case with 3
repetitions.

But, in the stony case, soil cores may be
collected in vertical way.

Photo 19 Soil core preparation

Collected soil cores must be adjusted to
100cc, accurately. Therefore, both surfaces
of the soil core are adjusted in level and
smoothed by a knife.

When the surfaces are convex, mounded part
must be cut . In the case of concave, the dips
must be filled by soil in the same layer.

After arrangement of soil cores to 100cc, accurately, soil in these 3 cores in same layer is
took out, and placed in a plastic bag together. For minimizing moisture loss, the plastic bag

with zipper is recommended.

<Weighing moist and air-dry samples>

The soil samples collected using cores are weighed in a laboratory as soon as possible to
avoid moisture loss. The moist (fresh) total weight of the sample (Wm is measured to 0.1g
accuracy and recorded in the laboratory note.

The samples are air-dried under room temperature in a laboratory until the weights

become nearly constant, and weighed at 0.1g accuracy (Wad = air-dry total weight of 300 cc
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samples.

<Sieving of gravels and measuring the oven-dried weght >

After measuring Wad mentioned above, the samples are separated into gravels (>2mm)
and fine soils (<2mm) by using a ¢ 2mm sieve. The separated gravels are washed in water
to remove soil particles, and oven-dried at 105 C for 48 hrs or until the weights become
constant. After drying gravel weights are measured to 0.1g accuracy (Wg = oven-dry gravel
weight).

[Note: As the samples are hard and compact, it is recommended to crush the clods in

moist time for easier sieving when they get dry.]

<Determination of Moisture factor of air-dry soil sample and calculation of oven-dry
weight of fine soil sample>

The Moisture factor to convert the air-dry weight of air-dry fine soil into oven-dry weight
is determined as follows.

Approximately 20 g of air-dry fine soil sample is placed in a glass or porcelain vessel, of
known weight (Wv with 0.01g accuracy) and weighed (Wbef) to 0.01g accuracy. After 105 °
C for 24 hrs or until weights become constant, the weight after oven-drying (Waft) is
measured (0.01g accuracy), and moisture factor (Mf) is calculated by the following formula.

Mf = (Waft — Wv)/ (Wbef — Wv)
Then, oven-dry weight of fine soil contained in 300 cc (Wod) is calculated as follows.
Wod = (Wad — Wg) *Mf
<Particle density and volume of fine soil and gravel>
Particle density of fine soil and gravel samples (SGs and SGg, respectively) are
measured by picnometer method in Lambung Mangkrat University. In case gravels were too
large to place into a picnometer, gravel samples are crushed using a mortar and pestle.
Then, the volumes of fine soil and gravel fractions (Vs and Vg, respectively) are
calculated by the following formula.

Vs = Wod / SGs

Vg =Wg / SGg
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<Caluculation of fine soils Bulk Density)>
Bulk density of fine soil (BD), which represents the compactness of fine soil fraction,

is calculated as follows.
BD =Wod /(300 — VQ)
<Calculation of pore space percentage and volumetric moisture content>
Porosity representing pore space percentage in a soil core sample (Vp) (volume
excluding solids) is calculated as follows.
Vp (%) = {(300 — Vs — VVg) / 300} * 100
Then, the volumetric moisture content (Mc) is calculated as follows.
Mc (v/Iv %)=[{Ww — (Wad*Mf)/300}]*100
These numbers are all recorded in the laboratory note attached in this manual.
Data arrangement and data stock:
Data of the monitoring on soil hardness, compactness and moisture content are recorded

in excel files. The files are stored in both Lambung Mangkrat University and JIFPRO.

The data are used by both sides.
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&k — Soil pH monitoring sheet
Sheet No.1
Plot No. Antang 1 (A-1)
Coordination:

Date 15/05/12

0~10cm 7.68

(color) (10YR2/3)

10~20cm | 6.96

(color) (10YR2/2)

20~30cm | 7.41

(Color) (2.5Y4/2)

Plot No. Antang 2 (A-2)

Coordination:

Date 15/05/12

0~10cm 7.37

(color) (2.5Y4/2)

10~20cm | 6.89

(color) (2.5Y5/2)

20~30cm | 7.09

(Color) (2.5Y5/3)

Plot No. Antang 3 (A-3)
Coordination:

Date 15/05/12

0~10cm 7.34

(color) (2.5Y5/2)

10~20cm | 7.14

(color) (5Y3/2)

20~30cm | 6.90

(Color) (2.5~5Y3/2)
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Reclamation/rehabilitation of forest and land affected by the mining operation in East
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Workshop on Rehabilitation Techniques at Ex-Mining Area
DG WSM & SFD, Ministry of Forestry, Indonesia — JIFPRO, Japan
September 25" 2012, Banjarbaru, South Kalimantan

- Closing remark

Time Agenda Speaker
08:30-09:00 | Registration
09:00-09:15 | Opening session: Forestry Bureau of
- Welcome remark South Kalimantan
Province
09:15-09:45 | 1. Bio-remediation technology is | Dr. Satohiko Sasaki,
important to keep the forest intact JIFPRO
09:45-10:00 | Q&A, Discussion -
10:00-10:30 | Coffee/tea break -
10:30-11:00 | 2. Management and monitoring of | Mr. Budi Suprianto,
environmental conditions in PT.|PT. Adaro Indonesia
Adaro Indonesia Mine Office
11:00-11:30 | 3. Reclamation/rehabilitation of forest | Dr. Sukartiningsih,
and land affected by the mining [ Mulawarman University
operation in East Kalimantan
11:30-12:00 | Q&A, Discussion -
12:00-13:00 | Lunch -
13:00-13:30 | 4. Lesson learned of ex-mining |Dr. Suwardi,
reclamation using soil ameliorant | Center for Mine
technology Reclamation Studies,
IPB
13:30-14:00 | 5. Model Forest Development Project | Mr. Eiichiro Nakama,
in Indonesia JIFPRO
14:00-15:00 | Q&A, Discussion -
15:00-15:15 | Closing session Forestry Bureau of

South Kalimantan
Province
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Bio-remediation technology is important
to keep the forest intact

Satohiko Sasaki

Japan International Forestry
Promotion and Cooperation Center

The forest supplies important materials for all the
living things to make shelters for protections as well
as it supplies food for various organisms to maintain
their lives. In addition, the forest has an important
role to stabilize the constituents of the atmosphere.
However, the forest is neither acknowledged as an
important zone in the land use nor is evaluated as the
important property. Therefore, the forest is always
facing the pressure from various political and
financial forces, who are trying to find chances to
convert it to other land uses.

Total 49 billion tons of CO, are produced by global human
activities.

Among the various sources of the CO2 exhausts, the forest
emits 20% of CO, by degradation and deforestation of the
forest.

Some strategies are considered as the remedies for reducing
the loss of forests.

REDD (Reducing Emissions from Deforestation and
Degradation of the Forest ).

Forest Carbon Marketing
Forest Carbon Offset

CDM(Clean Development Mechanism ). Planting trees in fields
to absorb CO, .

However, the most difficult thing is the conflict between the
developments of the agriculture land and mining versus the
conservation of the forestland. This conflict must be reconciled.
Even though the agriculture land was developed, a huge area
of the agriculture land failed to be productive, resulting in the
wasteland. It is because problem soils are used. My estimate
of the loss of agriculture land in the past 30 years is more than
400 million ha. Agriculture should use the fertile land for new
development, so that the land can be arable for a long time
without deteriorating the soil fertility.

The wasteland should be rehabilitated to the productive forest.
A part of the wasteland can be allocated to small-scale farmers
For this purpose, we must develop new varieties of crops
adaptable to severe environmental conditions of the wasteland.
By introducing the new varieties of crops to the wasteland, the
land will be more productive. New crops contribute to the local
people to improve their life. This type of technology should be
included in Bio-remediation.

The present situation of
the forest loss

FAO has been reporting “The Global Forest Resources
Assessment” at an interval of five years since 1946.

All the previous reports showed that the loss of the forest
continued to be high for over 30 years, with more than 13 to 16
million ha of the forest converted to other land uses every year.
However, recent data of FAO in 2010 reduced the forest loss to
5.2 million ha per year. The increase in the forest plantations
as well as the increase in the recovery of the forests in the
marginal zones of the developed countries were effective to
reduce the loss of the forest. However, the losses of the forest
are still high in South America, Africa, and Asia, with the total
sum of the forest loss reaching closely 13 million ha per year.
Particularly, the expansions of the agriculture land and strip
mining in these countries are causing one of the most serious
losses of the forest.
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Up to now, 1.5 billion ha of the fertile land have been
developed for the agriculture land uses. In addition,
the data of FAO show that at least, 13 to 16 million
ha of the forest have been yearly converted to the
agriculture land for more than 30 years. If these
FAOQ’s data were correct, the agriculture should have
had closely 400 million ha more than the total erea of
the present agriculture land.

However, the agriculture land has not changed from
1.5 billion ha for a long time. A puzzling thing was
that the conversion of the land did not result in the
increase of the cultivated land much. Little or no
increase in the agriculture land implied that the
converted land did not last long as the agriculture
land.

About 30 years ago, “ Global 2000” was published in 1980. The
Report warned the diminishing of the tropical forest. The loss
of the tropical forests became a focal point in the Report.
Recently, Gerald O. Barney, one of authors in the book of
“Global 2000” published “Global 2000 revisited”. In his new
book, he expressed his concern on the issue of population
increase and available food at the end of the 21st Century. He
estimated that, out of 15 billion ha of the land on earth, 3.4
billion ha of the land should be allocated for the agriculture at
the end of 21st Century to feed the 12 billion population. As
the agriculture holds 1.5 billion ha of the fertile land, another
1.9 billion ha of the new land are needed to add to the
agriculture. These huge areas of the agricultural development
create not only severe stress to the forest, but also stresses to
the agriculture and people living in the newly converted lands.

Recently, FAO reduced the need of the land for the
agriculture. In the new report of FAO, they say that
additional 120 million ha would be required to feed
8.3 billion people in 2030. They expect to reduce the
need of the land by an increase in the production of
food through the development of biotechnology as well
as by the expansion of irrigation.

I believe that, at least, the large scale development of
the agriculture land should be confined only to the
cultivable fertile land. The development of the new
agriculture land in the moderately fertile land needs
to develop new technologies to overcome the severe
problems of the moderately fertile land, as the
moderately fertile land includes considerable areas of
the problem soils.

Wasteland formation in problem soils
The 1.9 billion ha of the land are classified by FAO as
moderately productive. However, these areas include
various problem soils with the low productivities. The
targeted land includes acid sulfate soil, semi desert,
salt accumulated alkali soil, and swamp. The
agricultural development of these problem soils
results in the deterioration of the land, and turns the
land infertile. The land development in the problem
soils has been causing serious problems to create vast
areas of the wasteland, and we see many abandoned
farms in the wasteland derived from the problem soils,
For more than 30 years, the wasteland has been
spreading in the tropical countries.

People who live in the problem soils are economically
poor, as the land, which they cultivate, does not
produce enough amounts of crops. Therefore, they
live on the forest to earn their livings through slash
and burn cultivation, illegal cutting of timber, and
destroying the swamp forest by setting fire to grow
netting grass. Particularly, the uncontrolled burning
by the shifting cultivation is the problem to
deteriorate the forest and to create the unlawful land
property. These activities in the forest have been
deteriorating the forest, and adding a vast area of the
wasteland.

The Problem Soils Resulted in the Wasteland
Example of Acid sulfate soil prevailed in Asia
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Continental Shelf in Southeast Asia A large scale agriculture development . Cultivated land
became white sand dune. Soil was washed completely by
sulfuric acid.

The gray colored sea surrounding Sumatra, Java, Borneo, Sulawesi, Thailand,
Malay Peninsula, and Myanmar is shallow, as this area was a large land
called Sunda Shelf. The area is a potential site of acid sulfate soil derived
from pyrite. (H{ 82 : & #F— ; Urban Kubota, No.25, March, 1986)

Development of pepper plantation just after the plantation
was established (Left). Note that the growth of pepper is
uneven depending on acidity of the soil. (Acid sulfate soil)

Same plantation 4 years later (Right). All pepper plants
were dead, ar_1d substituted by alan-alan (Imperata sp.). Rice plants show symptoms of nutrient deficiency.
TP atnon G Ohendone The symptom is common in the area of peat swamp.

White sand dune created from acid sulfate
soil. Acacia mangium seedlings are grown.

After paddy development was failed in peat swamp, the government
tries to return to forest by planting the trees adoptable to the peat
land. !
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In addition to the land development for
agriculture, excavations for coal, metals, and
other mineral products create the wasteland.
Particularly, the excavation of coal in an open
pit mine or a strip mine causes serious
environmental problems by clearing large
areas of the forest as well as inducing the acid
sulfate soils in the results of pyrite layer
exposures. The environmental damages by the
strip mining will be more intensive in the
future, because the demand for coal, Ni, Co, and
other rare metals is very high globally.

A large scale strip mining. This photo and the next one are
taken at the same mine.
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Oxidation of pyrite is intensive. Water in a small
puddle is red in color by oxidation of iron. pH in
water in the puddle is lower than pH 3.

B it v

i, e o

This is a typical site with soil excavated from a strip mine. The
soil is partially acidified.
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The wastelands should be returned to the forest in
land use. We found that some plants as well as
microorganisms adapt to the severe conditions of the
wasteland. Particularly, some tree species are more
adaptable to severe conditions than most of crop
plants are. With these adaptable organisms, the
wasteland can be rehabilitated to the land that is
more productive. By improving the productivity of
these poor lands, local people can live on new products
produced in the rehabilitated land, and the conflict
between the agriculture and the forest can be reduced.
Therefore, the rehabilitation of wasteland is important
for the stabilization of the forest and even for the

agriculture. Acacia mangium is regenerated naturally. This species is

adaptable to acid sulfate soil.
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Melaleuca cajuputi can grow in water as well as in acid soil.

Growth of Dipterocarpus Kerri in culture media with Al. The
results show that the species grow better with Al + acid.
Tahara et al*
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N
o

Relative root dongation (Al OuM =100/

N
o

0.0 10.0 20.0 30.0 40.0 50.0
Csase activity(Cys nmol/g fw /min.)

Relationship between relative degree of root elongation and Csase
(cysteine synthetase) activity under Al-stressed conditions in 14 species of
plants.[indicate meaning of ** in the figure]

esculentum, 4:Hil

1:Ludwigia adscendens, 2:Selaria itali jinus, 5:Lolium multifiorum, 6:Lotus
cor

coronarium, 10:Dactyls glomerata, 11:Medicago
L

Kashima et al
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i csa1 wr

Control (pH6.1) Low pH (pH3.7)

wr csa1

Growth of transgenic and wild-type kenaf in strongly acidic soil (A) and
appearance of wild-type (B) and transformant (C) kenaf leaves.
Kashima et al

Curtobacterium ammoniigenes (one of Actinobacteria) was
one of the bacteria.
Aizawa et. al.

pH3.5 IR 36
with 300 uM AliCl,
Biofilms
Control co.inoculations of bacterial strains
No bacteria

Aizawa et. Al?

Some organisms adapted to acid sulfate soil
neutralize the soil pH by emitting ammonium
ion and ameliorate the soil condition.
Furthermore, as organisms who live in mild
environment can not survive in the acid sulfate
soil, these adapted organisms are segregated in
the acid soil. The organisms in the acid sulfate
soil and pyrite need more attention to develop
bioremediation technology and may lead us to
the history of life.

Dr. Sumida considers that it is spheroidal weathering, but I
assume it has been created by strong sulfuric acid.

Prepared by Sumida.
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20 40 60 80 100

VYDV DVUUD

e e e e o P

S © 00,000 U1 B GRI- O © 601 & G A doro

VUPVPVUVVTID
TR 13 118 10 0 13 18 3 3 3 s

0 Fe0;, [1ALO, M MnO W CaO
S0, (KO0 [ Tio, On the bare land, round stones are scattered. These round stones are
similar to manganese nodules. In the soil by strong sulfuric acid,

manganese nodules may be created similarly to those in the deep sea.

Element (%)
Reported by Sumida et. al.

[OTed TOXDUTETT SEETNTES are TOTeTant t0 acia SUITate SO, ara tney grow]
the soil of pH 3.

Shorea roxburghii is planted in acid sulfate soil(less than pH3
Some Shorea , Hopea, and Dipterocarpus species tolerate
severe acidity with sulfuric acid.
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Research on bio-remediation of the wasteland
1s important to recover a vast area of the
wasteland. In addition, for improving the
present situation of the forest, the land use
zoning of “the forest” must be recognized to
maintain the forest zone. Furthermore, the
quality of the forest needs to be improved.
The quality of the forest will be evaluated by
the primary productivity of the forest, the
environmental functions of the forest , and the
activities of the local residents in the forest.

The largest tree of Shorea leprosula. The diameter was over 30 cnv.

Barney, G. O., Blewett, J., and Barney, K. 2008. Global 2000 Revisited. What
shall we do?

FAO. 2003. World agriculture: towards 2015/2030. An FAO perspective.

FAO. 2006. Global Forest Resources Assessment 2005. Progress towards
sustainable forest management. FAO Forestry Paper 147. Food and Agriculture
Organization of the United Nations. Rome. 2006.

FAOSTAT 2010. Land 1961-2007d. FAO

Sasaki, S. 2008. Physiological characteristics of tropical forest tree species: A basis
for the development of silvicultural technology. Proc. Japan Acad. Ser. B. 84:31-57.|
Sasaki, S., Ishii, R., Hasegawa, 1., Tokuyama, T., Hanzawa, K., Sumida, H., Ueda,
S., Noguchi, A., viatsumoto, R., Kawahigashi, M, and Shibazaki, Y. (Eds.). 2008.
Development of new bio-remediation systems of acid sulfate soil of agriculture and
forestry. Proceedings of the Final International Meetings for 21st Century Center
of Excellence (COE) Program. 150pages. Shoukadoh Book Sellers. Kyoto, Japan.
Ministry of Forestry of the Republic of Indonesia. 2008. Detailed information on
the activities of the Directorate General of Land Rehabilitation and Social Forestry.
150 pages. Ministry of Forestry of the Republic of Indonesia.

Wikipedia, the free encyclopedia. 2010. Agriculture.1-21.

214 9



02_Budi_Adaro

Pengelolaan & Pemantauan
Lingkungan PT Adaro Indonesia

Reklamasi

Lokasi Penambangan & Dasar Hukum

=PKP2B Generasi I. Nomor Kontrak,
No. J2/1.i.DU/52/82 tertanggal 16
Nopember 1982 dengan luas
35.800,8 ha

=Batubara termasuk jenis sub-
bituminus dengan kalori 4.300 -

D 5.800 kcal/kg

=envirocoal; Kandungan belerang

0,1 % dan kadar abu sekitar 1 %

— —p

Loading coal from ROM stock

Stripping OB Digging coal pile to coal hauler

<=

Crushing & sizing coal Hauling coal pit to coal

Loading coal from stock yard to
barge in Kelanis
processing

Shipping from barge To ship at
Taboneo
River Transporting coal

Clean mining technology:
= Biodiesel
= Surya cell
® Pemanfaatan oli bekas untuk ANFO
= Water recycle

-
e _
- - -
Perubahan Dampak Lahan Bekas .
Bentang Alam P Tambang I
Bermanfaat Program-program
dan Sesuai Fungsi pendukung rencana
*Research & Development dan Peruntukannya penutupan tambang
- -
= Tata Ruang
= Andal LI f 1 air bekas
= RKL—RPL =P f 1 lahan bekas t:
= Peraturan Perundangan s

Pengelolaan dan Pemantauan Lingkungan
Reklamasi
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Indonesian Law and Regulations

1. PERATURAN MENTERI KEHUTANAN REPUBLIK INDONESIA NOMOR : P.63/Menhut-1I/2011 TENTANG
PEDOMAN PENANAMAN BAGI PEMEGANG IZIN PINJAM PAKAI KAWASAN HUTAN DALAM RANGKA
REHABILITASI DAERAH ALIRAN SUNGAI - implantation guidelines for forest areas “lend-use” license
holders in watershed rehabilitation.

2. PERATURAN MENTERI KEHUTANAN REPUBLIK INDONESIA Nomor : P.18/Menhut-11/2011 TENTANG
PEDOMAN PINJAM PAKAI KAWASAN HUTAN - forest areas "lend-use” guidelines.

3. PERATURAN MENTERI KEHUTANAN REPUBLIK INDONESIA NOMOR : P.26/Menhut-11/2010 TENTANG
PERUBAHAN TERHADAP PERATURAN MENTERI KEHUTANAN NOMOR P.70/MENHUT-11/2008 TENTANG
PEDOMAN TEKNIS REHABILITASI HUTAN DAN LAHAN - forestry ministry regulation for technical
guidelines in forest and land rehabilitation

4. PERATURAN MENTERI KEHUTANAN REPUBLIK INDONESIA NOMOR : P. 60/Menhut-1//2009 TENTANG
PEDOMAN PENILAIAN KEBERHASILAN REKLAMASI HUTAN - Forestry ministry Regulation for
in forest success

5. PERATURAN MENTERI KEHUTANAN NOMOR : P. 70/Menhut-11/2008 TENTANG PEDOMAN TEKNIS
REHABILITASI HUTAN DAN LAHAN — Forestry ministry Regulation about Technical Guidelines in Forest
and Land Rehabilitation

6. PERATURAN PEMERINTAH REPUBLIK INDONESIA NOMOR 76 TAHUN 2008 TENTANG REHABILITASI
DAN REKLAMASI HUTAN - Indonesia in Forest ion and

7. PERATURAN MENTERI ENERGI DAN SUMBER DAYA MINERAL NOMOR: 18 TAHUN 2008 TENTANG
REKLAMASI DAN PENUTUPAN TAMBANG - Energy and Mineral Resource ministry about Reclamation
and Mine-Closure

8. DAN PERATURAN TERKAIT LAINNYA - and other related regulations and orders.

Aspek Pengelolaan Lingkungan

Reklamasi

si%

-

BEST PRACTICE RECLAMATION

Design Reklamasi

Pembentukan Disposal dan Pengaturan
Permukaan Lahan

* Tujuan:

=menciptakan tempat penimbunan lapisan tanah penutup

yang stabil

= menyediakan lokasi penanaman kembali yang sesuai
untuk pertumbuhan tanaman

=meminimalkan erosi
« Target:
=segera dapat melakukan penanaman kembali

« Kegiatan

=membentuk waste dump: slope 1:2 ; tinggi jenjang 12

meter; lebar 24 meter

= membentuk back slope dan cross fall dengan grade maks

2%

= mengatur grade permukaan lahan maksimum 2%

Pengelolaan Top Soil

Pengupasan Top Soil Pemindahan Top Soil Penghamparan

Q Peralatan:excavator, dump truck

Q Tebal top soil dikupas minimal 50 — 100 cm

Q il dilokasi final, minimal 15 - 25 cm
Q Disimpan sementara jika belum ada lokasi final

Q Recovery: 80 %

Area Disposal/
Stock Top Soil

Bibit tanaman alami
mikroorganisme
dekomposer
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Penggendalian Erosi

Drainase Permanen Drop Structure dari Ban bekas

Sekatan knockdown
= Meminimalkan erosi sepanjang aliran air yang dilalui

= Dimensi saluran mempertimbangkan debit air

= Jenis konstruksi disesuaikan dengan lokasi

= Upaya memanfaatkan limbah ban bekas

= Dilakukan perawatan

Nursery (Pembibitan Tanaman)

® Luasnursery
® Kapasitas
= Produksirata-rata

:+2ha
:+70.000 - 130.000 bibit
: +10.000 - 30.000 bibit/bulan

Akasia Durian Pinus | Cempedak| Angsana | Nyamplung
Ramania Pioner | Jambu Air | Mahang | Flamboyan
Bambu Kasturi | Sungkai/Lurus | Kemiri | Halaban | Spatudea
Cemara Daunsalam | Kayu Manis | Lamtoro | B.Tanjung | Galam
Eukalyptus Jeruk Kaliandra | Nangka | Gulinggang |  cery
Gamal Asam Jawa Turi Pinang | Johar | Kemiri Sunan
Jati Putib/Gmelina | Kopi Jarak __|Rambutan | Kayu Hutan | Kepu
Kelapa Sawit Kupang Meranti | Sirssk | Ketapang | Eboni
Terembesi Pongamia | Gaharu | Sukun | Mahoni | Kesambi
Waru Kayu Putih Pulai Mangga | Paku-pakuan

Metode Revegetasi Area Bekas Tambang

Metode hydroseeding Metoda alat mekanis Hand seeding

Penanaman pohon

+ 5 Tahun

Tanpa vetiver
setelah 1 tahun

Dengan vetiver
setelah 1 tahun

Vertiver System

Vertiver/Akar Wangi, keluarga
rumput-rumputan, perakaran
kuat & survive diareal
marginal.

Pertumbuhan tanaman pokok
lebih baik.

Mampu meningkatkan pH,
memfiksasi N dari udara,
penyedia bahan organik &
P,0;.

Menahan sedimentasi

(Riset Adaro, umur 8 bulan
diukur pada luasan 20x20 m
didapat sediment terhambat
+13.77 m3).

Manfaat lain ;
* Minyak atsiri (akar).
* Kerajianan.
* Pakan ternak (daun).

Desmodium heterophyllum

« Jenis Legume, survive diarea marginal,
penghasil serasa yg kaya unsur Nitrogen.

« Jenis covercrops yg tidak melilit, pengendali
erosi & meningkatkan kesuburan tanah.

N - Total C - organik pH
006 08 62
60
0.05 0.7 .
004 06 56
003 05 54
04 -
0.02 52 3
03 50
001
02 48
0.00
o1
6 bulan a6
00 44
Tanpa Desmodium 6 bulan 6 bulan

= Dengan Desmodium

Project Sawit

o, T .

Luas :+48.5Ha

Metode Tanam : Standard Perkebunan Sawit
Jumlah : 6,733 pohon (tahun 2012)
Sumber bibit : PPKS & Socfindo

Lokasi Tanam : Out pit dump & In pit Dump

217




02_Budi_Adaro

Identifikasi Mikoriza Lokal

B

+ Tujuan mendapatkan informasi dan data potensi fungi mikoriza Arbuskula (FMA) yang

Pilot Project Biofuel

* Kerjasama Adaro-UT-
Komatsu.

+ Produksi 1.1Ton/Day.

Riset A2B selama 2 Tahun.

+ Komposisi BBM 80% Solar &

o . L . 20% Jatropha.
berkolonisasi secara alami dengan jenis-jenis tumbuhan bawah pionir pada lahan pasca
tambang di PT Adaro Indonesia (Tahun 2007).
* Lokasi Penelitian area Disposal yang sudah dilakukan reklamasi.
* 22 sampel yang dilakukan pada area disposal teridentifikasi adanya kolonisasi fungi
mikoriza Arbuskula.
* Jenis pionir Melastoma dan Seleria mempunyai nilai kolonisasi FMA yang tinggi, dan
mampu beradaptasi dengan baik pada kondisi marjinal.
+ Perlu dikembangkan tanaman pioner lokal untuk peningkatan keberhasilan reklamasi.
19 20
PEMBANGUNAN MODEL HUTAN DI BEKAS TAMBANG Pemantauan Lingkungan
BATUBARA PT ADARO INDONESIA KERJASAMA ADARO DAN
BALAI PENELITIAN KEHUTANAN BANJARBARU + Melakukan p berbagal komponen lingkungan yang dipersyaratkan
dalam dokumen amdal
. idiki dan mel. kan k ling}
= Memeriksa dan yelesaik lah gangguan lingk yang dikeluhk
masyarakat

Sampling kualitas air Sampling udara Sampling tanah

Analisa sampel air Sampling biota air sampling getaran ‘Sampling emisi

Pemantauan Lingkungan

Jenis Titik Parameter Waktu Lokasi Laboratorium

Air effluent SP 24  pH, Fe, Mn, TSS, Cd  Daily, monthly  Titik penaatan

Internal, Labkes.

Air Sungai 23 Benthos, plankton, Quarterly Sungai PPLH Unlam,
kualitas air Baristan

Air sumur 5  pH,Fe, Mn, TSS, Quarterly Sumur penduduk Baristand
Kekeruhan, sulfat, Hg, sekitar tambang
Cl, Pb, E coli

Kesuburan 21 Phisik, kimia, dan Quarterly Lahan alami, PPLH Unlam

tanah biologi disposal

Udara ambient 17 Gas, particulate Monthly, Pit, chp., road BTKL, Hiperkes

quarterly

Emisi genset 52  Gas, partikel Semester Genset Hyperkes

Limbah B3 26 Padat, cair monthly TPS, W/S. internal

Flora & Fauna 8 Keragaman, indeks Yearly Area revegetasi, alami Unlam
shannon

Peledakan 2 Vibration, noise Daily Pit Internal, DSDM

Contoh Program Pendukung
Rencana Penutupan Tambang
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Memanfaatkan air dari area operasi tambang
sebagai bahan baku air bersih

= Memanfaatkan air dari area operasi tambang sebagai bahan
baku air minum tambang untuk memenuhi kebutuhan internal
perusahaan dan masyarakat sekitar akan air bersih
Area Operasi Tambang = Memproduksi air bersih dengan kualitas memenuhi standar
baku mutu Peraturan MenKes
RI.N0.416/MENKES/PER/IX/1990

Melalui unit WTP T-300 ini air diolah melalui 5 tahap
pemrosesan yaitu Sterilisasi, Netralisasi, Koagulasi &
Flokualasi, Multi Media Filter dan Active Carbon Filter

Apartemen udang galah

Sebanyak 650 KK telah mendapat suplai air minum secara

Settling Pond cuma-cuma
= Masyarakat mendapatkan suplai air minum 24 jam/hari
dengan sistem jaringan pipanisasi.
Badan Air Water Treatment Plant

= 30 November 2010 lalu, telah dilakukan panen perdana oleh
Bupati Balangan *

ang Batubara
<an Nila BEST

Project Bio-Urine

BAHAN DICAMPUR
DAN DIADUK 15 MENIT

?| posis :
a. 50 ltr Urine/Kotoran sapi

c. 2sendok makan Urea
d. 501tr air

APLIKASI

|| ARasi DILAKUKAN sELAMA 5 Jam |
SEHARI DALAM WAKTU 7 HARI
BERTURUT-TURUT DENGAN
MENGGUNAKAN AIR COMPRESSOR
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Flow Chart Project Biogas

- Penutup
Material Biogas 3 hari setelah digester terisi Pengaman jika
Kotomaterial Biogas Gosdtampung solamaThat penspon s
otoran Sapi (2:1) gas tertampung harus dibuang dan siap digunakan berlebih

PT Adaro Indonesia dalam operasionalnya dari waktu ke waktu selalu
- melakukan improvement untuk meningkatkan keberhasilan reklamasi dan
mengusahakan konservasi SDA.

" e
Digester Kapasitas 4 M Sebagai sumber energi untuk memasak

Limbah biogas sebagai Peternakan sapi Sebagai sumber listrik menggunakan
pupuk organik unggul genearator biogas

TERIMAKASIH
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The most successful revegetation
schemes are those where the
establishment of vegetation matches the
needs of the intended land use.
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Reklamasi :

Berdasarkan UU No. 4 tahun 2009 tentang
Pertambangan Mineral dan Batubara, pengertian
reklamasi adalah kegiatan yang dilakukan sepanjang
tahapan usaha pertambangan untuk menata, memulihkan,
dan memperbaiki kualitas lingkungan dan ekosistem agar
dapat berfungsi kembali sesuai peruntukannya.

Lanscaping Improve

/Structuring environment
quality and
ecosystem..

East Kalimantan
19.894.853 Ha

Non-forest :5.243.330 Ha

Source : Kehutanan Kaltim dalam angka, 2010

SAMARINDA
CITY
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Peraturan Menteri Energi Dan Sumber Daya Mineral
Nomor 18 Tahun 2008

Assessment criteria :

(PerMenhut Rl Nomor: P.60/Menhut-11/2009)

Management of Top Soil : Planted with cover crops and
the application of compost or other materials so that
soil quality repair.

The area of top soil spreading 2 75% of total ex mining
area

p.H5 ~ 6.

The area of planting in accordance with the plan.
The number of species (type of plant) 2 80% of plan.
Percentage of growth (normal growth ) 2 80%.

Crown cover 2 80%.
+ Civil work

@ Opening of the vegetation cover
@ Land clearing
Final _

@ Management of topsoils Reclamation
@ Mining Activity
@ Backfilling , Blaptationt Final

LongLife [ Revegetation
@ Reshaping SpeEsm
@ Recontouring
@ With/without Topsoil Spreading L £
. N
@ Plantation

@® Maintenance of plant

The principal (physical and chemical) characteristics

extremes of pH;

toxicity;

lack of plant nutrients;

low organic matter content;

coarse-grained material;

which may restrict plant growth

Soil spreading
125 cm
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. ) Binungan site :
Paraserianthes molluccana (> 7years) §&
Site Sambarata : H=19,5 m

Q=246cm

Casia siamea(> 1 years)
H= 34m
Q=31cm

FEasia siamea(> 3 years) :
H=16,9m
Q= 21,1cm

I vacatatian:
Natural Nafral Vegetation : Anthocephalus

Paspalum SPPcadamba Natural vegetation : Macaranga tanarius ,

Vitex pinnata,
Mallotus panicullatus

NYeeis %ﬂ?%ﬁlyﬁgﬁﬁawggﬁn thes molRiReEAL(ES YEArs) —

Vitex pinnata,

Natural vegetation : Macaranga tanarius ,
Vitex pinnata,
Mallotus panicullatus

Falcataria mollucana (> 1year)
H=336m
Q=516 cm

Dipterocarpa :
Dryobalanops sp,
Shorea spp
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Ketapang (Terminalia catapa) Paraserianthes falcataria and Aleurites moluccana, Annona muricata

| g

Kemiri (Aleurites moluccana)

Experience in PT Lanna Harita

Sirsak (Annona muricata) ar Height (m) e || Nt
| cm) vegetation

2003 Falcataria 17,32 20,49 Macaranga gigantea
molluccana Melastoma malabatricum
Litsea firma
Shcima wallichii
etc (6 species)

Samanea saman 6,27 34,24 Homalantus pupulneus
Leea indica
Bridelia glauca

Acasia mangium 8,94 25,72 Litsea firma
Vernonea arborea
Leea indica
Simplocos fasciculata
Macaranga gigantea

2004 Falcataria 14,02 24,59 Bridelia glauca

molluccana Solanum turvum
Ficus sp

Macaranga tanarius

Samanea saman 7,09 32,42 Piper aduncum
Neprolepis exalcata
Schleria fusfurencens
Bridelia glauca
etc (10)

Acasia mangium 8,0 21,34 Neprolepis exalcata

Diameter Natural vegetation

(cm) Plantation 2003

Falcataria molluccana Anthocephalus cadamba
Melicope glabra
etc (10 species)

Samanea saman Bridelia gauca
Fordia spendibissima
Dracontomelom dau
etc (7 species)

Falcataria molluccana Anthocephalus cadamba
Serculia macrophylla
Litsea firma
Macaranga tanarius

el Anthocephalus cadamba
Serculia macrophylla

cyclocarpum Litsea firma

Macaranga tanarius

Euphorbia sp

Acasia mangium Melastoma malabatricum
Litsea firma
Macaranga tanarius
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PMP-o01 (2006) : Blok-XII, Ex-DA, TSS, Ga

PMP-01 (2006) : Blok-XII, Ex-DA, TSS, Ga
PMP-o02 (2006): Blok-XII, Ex-DA, Tss, Ga, Ft, Cc
PMP-03 (2006) : Blok-XI, Ex-DA, Tss

PMP-04 (2007) : Blok-XI Ex-Pit, Tss, Hb, Ft
PMP-o05 (2007) : Blok-X, Ex-SP, Tss, Ft, Cc
PMP-06 (2007) : Blok-VI, Ex-DA, Tss, Ft

Soil spreading
s30Cm 25

The growth of fruit tree 3 years after planted

PMP-o02 (2006): Blok-XII, Ex-DA, Tss, Ga, Ft, Cc

Cover crops with Gmelina arborea (3 years old)

Jaquemontia sp
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PMP-04 (2007): Blok-XI Ex-Pit, Tss, Hb, Ft

PMP-05 (2007): Blok-X, Ex-SP, Tss, Ftu€e

Jaquemontia sp

PMP-06 (2007): Blok-VI, Ex-DA, Tss, Ft The growth of fruit trees (2 years'old)

2 years after =
2 years after

Dinamika Populasi The establishment of reclamationischemes is a long-
Pterm operation, thus the objectives and resources for
. long-term care should properly matched

1018,
L0 1015

It is important to consider the visual qualities of
S o the surroundings of a site, as well as the site itself,
. so as to:

- PP

PUP-03

: ~—+ study the appearance of the site and its features from
/ N\ 5 5 .
N\ ¢ rueos outside its boundaries;

4 - - : appreciate the character of the landscape into which
) the site must be integrated and identify the local
‘sense of place’.

Persen penutupan (%)
Populasi
*
N

Periode Monitoring
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Recommendation

A reclamation strategy should make explicit the objectives of
reclamation at any particular site.

it is important that the vegetation process is guided by well-
defined objectives

Revegetation design should be integration with landform
design

Where vegetation is to be established, soil spreading

techniques should avoid excessive compaction, with an
effective drainage system; use the legumes to provide a long-
term supply of nitrogen

Assessment criteria should be formulated in accordance to
land/forest status, as well as in ecosystem approach (foods
chain profile)
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Model Forest Development Project Table of content
. . able or contents
in Indonesia
I. Back ground and objective of the Project
Il. Outline/content of the Project
lll. Implementing structure of the Project
South Kalimantan East Nusa Tenggara IV. Findings (past achievements) of the Project
(Potential Acid soil) (Alkaline soil)
L V. Plan of the Project (in the future
Eiichiro Nakama ject ( )
1 2
I. Back ground and objective Il. Outline/content of the Project
Back ground @ Project title
® |n recent years, forest degradation was accelerated by Model Forest Development at human-induced
mining (coal, gold, nickel and etc.), over use of agriculture, degraded area in developing countries
over grazing, settlement and other human induced activities . .
@ Project period
Objective
April 2011 - March 2015 (4 years)
® Making Technical Guideline for rehabilitation of degraded .
land based on scientific knowledge through demonstration @ Funding scheme
study Subsidy from Forestry Agency of Japan,
Ministry of Agriculture, Forestry and Fisheries
€ Implementing agency of the subsidy
Japan International Forestry Promotion & Cooperation
3 Center (JIFPRO) 4
Il. Outline/content of the Project ii Demonstration study in Indonesia
I i Literature research - Selection of suitable planting species and
¢ planting methods for Model Forest
= - - - Development (experiment
ii Demonstration study in Indonesia P (exp )
- Monitoring of soil condition (pH, Hardness,
) \ (Scienﬁfkﬂ ( Model \ Water potential etc)
Socio- surve forest Workshop P ;
economic ivey . - Monitoring of tree growth (Survival rate,
survey (soil, tree Development /Seminar . d Heigh
growth) (experiment) Diameter and Height)
- Improvement of nursery technique
Jv- - Socio economic survey
@Maklng Technical Guideline for Rehabllltatlonjj ) [Workshop for exchange information ] ]
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lll. Implementing structure IV. Findings (past achievements)
Directorate General of
_| MOU _ Watershed Management and
(Grant) Social Forestry Development .
; , Ministry of Forestry, Indonesia 1. Literature Research
Advisory committee I
| — 2. Model Forest Development (experiment)
A. South Kalimantan B. East Nusa Tenggara A. South Kalimantan; Ex-coal mining area
BPDAS'. Barito BPDAS Beniun Noelmina A-1. Site information
Ex-Coal Mining area Ex- Agricultural area A-2.Site condition
PT. Antang Gunung Meratus Nekbaun Village A3. Plantllng.DESIgn
(Other land use area, APL) (Protection forest) A-4. Monitoring of tree growth
P, Tanjung Alam Jaya Penfui Timur Village (Survival rate, Height and Diameter)
(Other land use area, APL) (Private land) A-5. Monitoring of soil condition
7 T (pH, Hardness/compaction, Water potential etc)
Lambung Mangkurat University, Forestry Research Institute,
Banjarbaru Kupang 8

. 1. Literature Research (2
1. Literature Research (1) o ~>= ( _) _
Classification of rehabilitation technique by following Keywords.
Classification of literatures/publications regarding the rehabilitation 1 | Selection of Mining area, BRIS soil, Acid soil, Alkaline
of degraded land by following Keywords. tolerant species soil, Bare land
- - - - 2 | Strong/healthy Seed orchard, Wilding, Rooted cutting,
Climate Tropical rain forest - Tropical monsoon seedling Stamp, Mycorrhizal fungi, Root knot
Degree of low - medium - high production bacteria, Fertilizer, Size
degradation After logging - Secondary forest 3 |Land preparation / | Physical (Ripping, Terrace)
/disturbance After shifting cultivation - Alang Alang grass land, Soil amendment Chemical (Neutralization, Fertilizer)
After mining - Bare land Additional soil (Potting, Topsoil spreading)
Problem soil - acid sulfate, salt accumulation 4 |Planting Planting distance, Mixed planting, Nurse
Purpose Rehabilitation tree, Mulching
Environmental Plantation 5 | Tending Weeding, Fertilizer
Industrial Plantation . -
6 | Thinning Tree density management
Methods Artificial Planting, Direct Sowing, Improved - -
. Others Direct sowing / Improved natural
Natural Regeneration X
regeneration 10
2. Model Forest Development (experiment) A. South Kalimantan Ex-coal mining area
Selection of demonstration study sites based on the FAO-UNESCO PR .
(1979) Soil map of the world in South East Asia Version A-1.Site information for Model Forest
° : ° ° (1) PT. Antang Gunung Meratus (AGM)
A. South Kalimantan (Potential acid sulfate soil) _5.0ha
Coal reserve 3 in the nation, marine sediment soil contain pyrite (Acidic material) o AGM
- Digging
B. East Nusa Tenggara (Alkaline soil) in 2010 B
Tropical monsoon, long dry season, soil derived from Limestone (Alkaline material) - Backfilling masin TA
in 2012
(2) PT. Tanjung Alam Jaya (TAJ) e
-3.5ha
O - Digging
South Kalimantan in 2003
-Disposal
Timor Island in 2011
East Nusa Tenggara 11 12
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A-2. Site condition A-3. Planting Design

(1) PT. Antang Gunung Meratus (AGM) Planting species; 8 species
:5.0ha ot

» Back fill with marine sediment soil contain - SCIeI'?tIfIC Rame -LOC3| na,me
pyrite (Acidic material) 1 |Acacia mangium Akasia mangium

> Topsoil is available (upper layer is thick 2 |Anthocephalus cadamba Jabon

» Poor soil nutrition in lower layer material lobi J b

» Soil hardness / Compaction / Water 3 |Enterolobium cyclocarpum Sengon buto
penetration 4 |Fagraea fragrans Tembusu

> Drainage 5 |Hevea brasiliensis Karet biji

(2) PT. Tanjung Alam Jaya (TAJ) 6 |Melaleuca cajuputi Kayu putih
:3.5ha 7 |Swietenia macrophylla Mahoni

> Disposal with marine sediment soil contain : N
pyrite (Acidic material) 8 |Tectona grandls Jati

» Topsoil is no available (upper layer is thin » Planting distance: 3m x 3m (1,111 trees/ha)

v

Poor soil nutrition in lower layer material

» Soil hardness (rocky) / Compaction Water

penetration

» Planting hole size 30cm x 30cm x 30cm (2.7 litter)
» Block planting experimental design

» Drainage 13 (1 species: 5 trees x 5 trees in AGM & 4 trees x 4 trees in TAJ) 14
A-3. Planting Design A-3. Planting Design
(1) PT. AGM (5.0ha) Planted in Apr - May 2012 (1) PT. TAJ (3.5ha) Planted in Apr 2012

1 control (A) and 4 treatment (B-E), 5 times repetition 1 control (E), 7 treatment (A-D, F-H), 3 times repetition
Treatment A B C D E Treatment A|B|C| D|E|F|G|H

Raw material (control) o+ |+ |+ | Raw material (control) PR U R A R N
+ Fertilizer (chicken manure &NPK) - + - + + + Ripping +l+ |+ |+ - - - -
+ Topsoil spreading - - + |+ |+ + Potting with topsoil R I T I i e
+ Mulching with bark of Kayu putih - - - - + + Cow manure compost - LR I -+ |+
Raw material + Topsoil spreading + Mulching 15 + Ripping + Topsoil Potting + Compost 16

A-4. Monitoring of tree growth
(Survival rate, Diameter and Height)

(1) PT. AGM: 5.0ha
Monitoring Plan O No significant difference in survival rate between Raw Material (control)

Aft Survival Di and Topsoil Spreading
er Period urviva Height lame Remark O Growth in Topsoil Spreading seems to be faster than control

planted EE e | q O Survival Rate in Compost seems to be worse than control because of
Just Apr - May - - - Implemente the over dosage / not mature chicken manure of fertilizer application

planted 2012 0O Growth in Compost (especially for living trees) seems to be faster than

A-4. Monitoring of tree growth
(Survival rate, Height and Diameter)

2 weeks May 2012 + + + Implemented control
2 months |July 2012 + - - Implemented

4 months [Sep 2012 + - - -

6 months |Nov 2012 + + + -

1 year May 2013 + + + -

2 year May 2014 + + + -

3 year May 2015 + + + -

Control Fertilizer Control Fertilizer
17 Raw Material Anthocephalus cadamba* Topsoil Spreading 18
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A-4. Monitoring of tree growth
(Survival rate, Diameter and Height)
(2) PT. TAJ: 3.5ha

ONo significant difference in survival rate among Control,
Ripping, Topsoil Potting and Compost as of Sep 2012

A-5. Monitoring of soil condition
(pH, Hardness/compaction, Water potential etc)

Monitoring Plan

ONo significant difference in growth among Control, Ripping, 1months | May + N _ Implemented
Topsoil Potting and Compost as of Sep 2012 2012
OSurvival Rate in strong acid soil (pH < 3.0) significant lower 5 months |Sep 2012 + - Implementing
survival rate compared to Normal soil (pH > 3.0) 7 months |Nov 2012 - + -
9 months |Jan 2013 + - -
1.1 year May 2013 + - -
1.4 year Sep 2013 + - -
1.6 year Nov 2013 + + -
1.8 year Jan 2014 + - -
Control + Ripping Water Ridge 19 20
Photo 1 Demarcation of Soil

pH Monitoring Plots

Soil plot is located between poles with
orange colored flags. The plot is
numbered & registered in the original
register with GPS coordination.
Samples are successively taken from
one side.

Photo 2 Soil Sampling

Soil is very hard and compact
because of compaction by very
heavy vehicles.

Therefore, soil is taken by the slender
auger (p2cm) by DAIKI Co.

For avoiding contamination, samples
are taken between from tip to 10cm
part of its sampling portion of the
auger.

Image of Soil Monitoring Plots &
Demarcation

Soil
auger
Demarcation by
Melaleuca
Soil surface must not be disturbed Sticks
0-10cm
10-20¢c
2b-300m
1~2m

Soil Sampling for Soil pH

Sampling of Samples for Soil pH— By slender Type of Auger

(p2cm) Sampled

soil

0~5cm

Removal
part

Open part of auger
Ca. 15 cm

Auge
r

5~15cm sampling part tip

Note for Sampling & Measuring pH
(DSamples of 10~20 & 20~30cm are collected from 10cm length
from
auger tip illustrated in the figure for avoiding contamination
(@Samples are mixed & stored in a plastic bag.
@pH measurement will be conducted in the lab. in 1~2 sites in 1
day.

A-5. Monitoring of soil condition (pH)

Measuring Soil pH at TAJ AGM site on 24t Sep 2012.
Soil pH meter shows pH 2.27 and plated tree was dead.
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pH Monitoring Plots in AGM Experimental Site
®

Aw3 ® Aw1
Topsoil spread R

Cottag A19 A17 A15 oA OA ep

) 8 4 1

szﬁ . e o ep130 AT on . OA

Road A20 A18 9 2 o2

e o oA 14 @ A12 eAl0e”A ®A3
Entrance e A16 6o A

7

Plots A1~A10: Raw Material Area ||

Al=Dark Gray, A2=Dark Gray, A3=Dark Gray, A4=Dark Gray, A5=Yellow,

Ab6=Yellow, A7=Yellow, A8=Dark Gray, A9=Dark Gray, A10=Dark Gray
Plots A11~A20: Top Soil Spreading Area [ |

All=Yellow, A12=Yellow, A13=Yellow, Al4=Yellow, A15=Dark Gray,

Al6=Yellow, Al7=Yellow, A18=Yellow, A19=Dark Gray, A20=Yellow
Plots Awl~Aw3: Water pH @

Aw1=Small river beside plots, Aw2=Pond on entrance,

Aw3=Small river beside proposed area for 2012

Photo 5 Areas of Raw Material
(Clay stone and other original
material)

Coal mining area is usually refilled by
removed materials after finishing mining
operation for planting trees. All areas of
Tanjung and Antang Experimental Sites are
refilled by the original materials. These
materials are usually derived from marine
deposits which are in dark gray color.

Photo 6 Dressed Area by Top
Soil

The coal company must grow trees at
coal mining areas after mining. Soil
acidification is very high barrier on
survival of trees in these mining areas.
For avoiding acidification, some
companies introduce dressing by top
soil above the refilled original materials.
The top soil has been removed and
denasited in some nlaces hefare mining

A-5. Monitoring Result of pH
PT. AGM: Raw Material

8

Topsoil
7 N
mixture
6
s
Soil
pH 4 I upH
3
2
1
o
22323825328 3°288°2883°R8°88°883°283%
LR R - R - - - - A I I I - N - -1
2cfsdgscidcdadusdaacdsdasengs
Tzz¥y9¥g2¥z3%29%ee%zz¥ize¥aaioe

27

A-5. Monitoring Result of pH
PT. AGM: Topsoil Spreading

pH

Raw Material
6 mixture

20
0
30

A1310.
A13 20.
A20 20.

28

Growth condition in PT. AGM as of 24th Sep 2012

Raw Material Topsoil Spreading

Growth in Topsoil Spreading seems to be faster than Raw Material
(control)

Natural Regeneration in PT. AGM as of 24t Sep 2012

Some pioneer species regenerate naturally only in Topsoil Spreading
area. No natural regeneration in Raw Material (control) area.
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R — pH Monitoring Plots in TAJ Site

— - L J
Ripping Site Plots T1~T10: Plots of Original Materials
T 119 (T1~5 :Ripping Area & T6~10: No-Ripping Area)
T12 © T2 T6| Tl=Dark Gray, , T3=Dark Gray, T4=VYellowish,
T13 ® | T5=Dark Gray, 3
o . T T9=Yellowish,
Ld T7 | T10=Dark Gray
fea® T ® | Plots T11~24: Plots of planting pits @
o 117 % (T11~18=Ripping Area, T19~24=No-Ripping Area)
@ L T1l=Yellow, T12=Yellowish, T13=Yellow,
eT5 & T14=Yellowish,
T T15=Yellowish, T16=Yellowish, T17=Yellowish,
T8 Tw2 ® T18=Yellowish, T19=Yellowish, T20=Dark Gray,
ng. [ ] T21=Dark Gray, T22=Dark Gray, T23=Yellowish,
T24=Dark Gray
Plots Twl~Tw2: Water pH ®
o Tw1 = Small pond by casual water in no-ripping area
Non-ripping w2 = Small pond by casual water in the entrance of
Site the site

Photo 3 Ripping area
and no-ripping area of
Tanjung Experimental
Site

As soil compaction by heavy
vehicles is extremely high in Tanjung
Experimental Site, ripping treatment
is introduced for easing aeration and
water permeation.

Soil pH plots are set in both areas.

Photo 4 pH Monitoring
Plots set in a Planting Pit

Top soil is mixed in some planting
pits in Tanjung Site. pH monitoring
plots are set in these planting pits for
determining acidification.

A-5. Monitoring Result of pH
PT. TAJ: Raw Material

Ripping Control
7
6
H 5
Soil
pH « -
3
;
0
£ggcg8eggeggegsegsegzeggeggegsy
$gs2g22ddddsddeddiddsddecddsad
G381 131t 11 A A A L

33

A-5. Monitoring Result of pH
PT. TAJ: Raw Material and Topsoil Potting

9
Planting pit mix with Planting Pit without top soil

® | top soil

T W
I Q.
TS 010 ————
T11S 10-20 e——
T11S 20-30 e————————
T13S 0-10 ———
T3S 10-20 s ———————

724 120-30

34

EX TAIRRBOLEpHT Y
S

ToyrEEOFEMIELo>mMYL T
T SHRABHMENE I OFEMER
ARELFIMTEN . B DERET A
THoT=,
FEOTHT—TH A>T 5
FTHBARDIZHMDSH 1A TT—
Tk BEHNBRIFLFIETED,

ER #EERT—IEIOVMREA

FEEHT—TEERETELNTND
YINTF—TEEot A BEL GG
HUBDBRIFTIROAD BRI,
COHETOERIIBRIFEEZOND,
f-12. 8O T-H4r B0 RIERICITH
REEZI=HMNEL,
BIPuIAUTEMMETOVNE K
EXERLL B THD.

EX BHMEBKkOFNi=5H?
(BN ?)

EXERH I D M3 ZERAE 8K AV L TE LT3
MNERASIT, BLEIHHSENEDS
ISERLTLBDT, RAKISERO>TRMS
hi=bDEHFEL .
BEBA RSN DEMHEL T, RLER
HICKDEER . RBORENIHE
;%‘ HEHELTRINBOEBEL

BE mRRI0ER

IRMFA M FFeS2EEN B, LR
DESITHREHDOFER T, Bibsh
BTk THEAE = DA TR
Thd,

KA BL B DB T TIEH
B 28%k(Fe2(S04)3)ELTKIZEIT
TW%, ChAEIRICE>TRHLE
BOEEZLND,
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BE BiRIo& LR

HEEFROREBHBANSHEST
W5, REHBORCSEICEIESKNEE
o BEENROND, COREL
IFZERRICIEAN DT VTR E R IR
BOBEVEBENOEESYT, TAJHR
HISIZ A REL NN H D, 15
. LD RBTIEDOPHIE
227,244,235 &IELY,

BH RERSOBRIL&KRELEMR

BOEED&SICRREEHH TIE#
AL D ATREME A B LA, IR
BEHDTLHREENFESINDIBIE
HOFEHLBANEFET D,
DL EHEILITHEELT
WHDT, BEREILRBEEES
GART, B ETTEIYTO
EREEZDLEN DD,

Survival of planted trees in PT. AGM
as of 24t Sep 2012

(pH >3.0)

DEAD
(pH +- 2.5)

Photo -7 Water pH Monitoring
Point of Tanjung Site (Tw1)

Tw1 is located on a pond by casual
water in no-ripping area in Tanjung
Experimental Site. In dry spell, we
would not be able to get data.

Tw2 is located on a pond by casual
water just before the entrance of the
Site.

pH was 3.02 on Tw1 & 6.35 on Tw2 in

Mﬁ%to—B A water pH
Monitoring Point of the Antang
Site (Aw1l)

Aw1 is located on small river beside
Antang Experimental Site. The river
would not be dry in the dry spell.
Iron is released to water. However,
water pH is still high. This is very
interesting when pH turns to acidic.
In May, pH was 7.9(down stream)
and 5.9(an uppermost part of

Photo 9 Pond just before the
entrance of Antang
Experimental Site (Aw2)

Water to this pond comes from the
forest of left side and mining area of
right side of the photo. This pond is
located on down stream of Aw1.
You can see the cottage for
operation above the pond. pH in
May was 7.6

Photo 10 Aw3 — Small River
beside new Antang
Experimental Site for 2012

Left side is the proposed area for
activities in 2012 JFY.

Aw3 is set in the river beside the
proposed area (east side)

pH was 2.7 in May, 2012.

V. Plan of the Project (in the future)

1 | Selection of Mining area, BRIS soil, Acid soil, Alkaline
tolerant species soil, Bare land
2 | Strong/healthy Seed orchard, Wilding, Rooted cutting,
seedling Stamp, Mycorrhizal fungi, Root knot
production bacteria, Fertilizer, Size
3 | Land preparation / | Physical (Ripping, Terrace)
Soil amendment Chemical (Neutralization, Fertilizer)
Additional soil (Potting, Topsoil spreading)
4 | Planting Planting distance, Mixed planting, Nurse
tree, Mulching, Cover crop
5 | Tending Weeding, Fertilizer
6 | Thinning Tree density management
7 | Others Direct sowing / Improved natural
regeneration 41

EM Antang Gunung Meratus
(AGM) R B TREL-H)—T
a—say

5 BREDEMBTHLMN. BEREEEMN
B H)—TA—CauhFEL
TV, FEREEXTEDLSITHHH
IZIEE L AGMEL AN S IEHN -RYT D
BAOHFLNHoT=,

EX AGMMIROAY—TA—Tav

AGMERERI D THRA - HRENH)—T
A—23v T, REH60cmiZE,
SHRIBMABEOKREVBEROZ A
KT BEEZLND,
EREICRUVMERHNZ T TRVVERES
FEERFiBihE DA EHEAH)—T
O—2avFIbIT& D,
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ER $SEEODAGMRRTE
i

£k TshapiEREN THY, TTIC
RIBORLREFEMHEHRLE
MERESN TS, £1K(E2~5 D
{ERHEL TER SN TODH, &Y
EENRVLDOTH)—TIA—Tay
ALETHD.

EMX Tanjung Alam Jaya(TAJ)#t&
BitAOMICELh - E YO

KpHE=RYTRAU L DMANIZTE

TREERIELEEDICKRDHWIET, &

Y BFHEDIIHTAL TS, HED
pHIE3.2,

581217 21=KpHE=RY > F R KER I

R DDA L=,

Thank you for your kind attention
Arigatou
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