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2. 2 AREEFHMICETLIHFMEEETILH EHYTZ M)

EpRF e o 2 — B —RR, KHF—
A v R 7 HEE Barito il HE  Mr. Nolianto Ananda, Mr. Hendry Ramadani
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(1) &Ex-B8mM

WA, FBLECOARTFEOHEINEG KO HA~OEIHESEIZ LY . A v RRTT OARK
AFEENEH LT D (2010 4EREAT 1990 4E b 27 £%) .

A2 R T OARINNIEICERI Y T, SRIEHFOH R UM +#5 THTIx, BUFO
BRI X VAR - BREEPAREMT SN TS, L LB L, FAREEREIZRELE
U CHRAI S 72 RIERITIE A T4 & GEERIE - FeS,) EENTE Y, Tk d 2
Z L CERMERIERE HIEN AR SN D, FOIENIC S BEEOISTEIC L 2 HHEO B SRR
s REAERIE « ARAKIEE OFLESER N FE L TV 5,

Z T, AFETIE, 29 LEAREEI O Lk X O THuc LT, 2Rk
WETVHROERZE LT, EORMEARITE - RAREERIN (B - 2L 52, T
B (Bt - e BESRES) & EEICRFTHZ LA E LT,

(2) xEHEAHE
i) xR OB

AU~ 2 T, 7~9 A A KK E 100mm % FEl 2 883 FET 505, £
O 9 & A A FIFE/KE 100mm LLEORMITH 5, HIEIE T T /LROE 5
HuE, ELSAE 2 #EOFRBRIE Y hOHE LM (AGM 1) X O (TAJ #1)
Thod (¥2-2),

#1605 U L3 L OME T hid, oA R
BRIRFRFICRECE L CHRHI SN2 RETH D |
HAE (BARHEREY) ThoHrZ b, -
HEOWBE, (LFMEE HICHETH D,
HE ., BB LR LTI IE, T
WEEGIET 2 7-OICEMCIIREINS,
T Ik, HEAELFEOED b, 1
o OWEMECE LTI, BRI - B §
AR ERD,

T FMEICBE LT, BRIEARE I
C X R T MISL EENDLN, EHEEY
MEEAVETFIELRVDO TEREETH D,
F7-. AGM B XN TAT tHE b, H-E
FRETIC AL T4 PREGERTEY, Th
Db 2 & T, R OERVER IR
TR RITHICAR SN TWS,

M ER/ N>
Sx )T

X 2-2. BiH )~ 2 MBI DT VARG
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i) R, AERCHIE GRERWLER)

AGM 8 L O TAY tE0O A REHIREI I BV T, BRREIET T A2 ER 5 2 & %
HiJ& LT, RO Y WM A2 8 E L, @ WTRE & B 2 b DRI AR 4 F0E L
7o MBI, HEoT=2 Y 7 (WEE - L) 2ERT D L L bIT, RO
ABRD (EFE, BEB L OHERHERRS JOWEEL) Z2HE Lz,

K-1. PT. Antang Gunung Meratus (AGM) *Ef RERSEI L (X 2-3)
K-1-1. *Fhk 23 4% AGMO1 : 5.0ha

2010 FIZARZ BRI THAE L, 2012 4F2F QR 2 FRy8a% & CHLR L7- i
5.0ha (5K 2-1) %k 23 41T 5 AGM FEOZRAMIEIE T 7 LAk O 1 ploct S &
L7z, B CRFEM eSS 8 % /E L, 2012 4F 3 ATk L7, MR 3m
X3m T, BT v > b OF/NEAE, R 5 ARAX5 ARE Ui, SRBLEIX, B
FRIECHOR LXK A2 ba—v b L, Z ZICHEKRLEZK 30cm - 50cm #7 L7z
2HELX, GERE XN~ LT o 7 KOMAEDE TS5 SONBK AR E L-, Rk
7y MIAEXNEIZHEARICALE L, 2R Z 5 BIOMD IR LK AT (X 2-4),

K-1-2. *}hk 24 4% AGMO2 : 5.0ha

RE & AR ICERE A, [RARICHLD B S 7= st 5.0ha (B H 2-2) % PRk 24 4R
D AGM 21T 2 HBREEE T AAROER I G & UTe, A RSB D HHESR R
WIS TE 5 EBZ LN DHHMHFEZ LIS 12 BHFEZRE L, 2013 4F 3 A IS L7z,
R ERRIEL 3mX3m T, R 7' 2 v hOF/NEALE, Rl 4 RKRX4KE Lz, B
L, Rk 23 R L FRIRR CH D03, TN O R TOLIOMAA DY TEE 8 DD
BXZRE L, fR7 oy MIEXIEIZHAICELE L, 2124 3~4 FlO#Y
WL ZERTZ (¥ 2-5),

FH 2-1. AGM #1355k 23 4Bt G ih B H 2-2. AGM 1 5k 24 A Gt
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K-1-3. "k 25 4 AGMO3 : 6.0ha ([X] 2-6)

2010 T AR 2 BERAR D TEIE L, 2013 H-~2014 2 F OB & B4 7% CHELR
L7z tHi 6.0ha (B E 2-1) % Fhk 25 - OFMREE T T RO ER S E Lz, A
PREFIBIR O B CHIE T & D & B X LN D H B O CNTHRIE & 72 5 AR
PR RE A 18 FEJERE L, 2014 4F 3 H (2 6.0ha fitidk L 7=, AEFMIREIZ 3mX3m T,
R T 1y D ORNENLE, R 4 ARXAARE U, SREBRAER T, SEREX %2 =
Y=t L, BEHELEBIVY v U EE EG L, FOMAA DY TER4 4L
HRAZHE L (BE 2-3, 2-4), &7 0y MILBEXIECHAMWICEZ L, £he
N 3~4 EO#V IR LK ARIT (42-7),

‘HH 2-3. AGM #1:k 25 45 % G i HE 2-4. AGM #H-k 25 45 xSt
AHEE X (ZEM) PR X (1A

/. PITH/MSO3

TS =Top Soil
NTS= Non Top Soil
NR = Non Ripping
R = Ripping
Area=3.2 Ha
J=12mx 12m

2-6. AGM A RE-IRBI O R RER X (CFpk 25 D 9 6 3.2ha 47)
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K-2. PT. Tanjung Alam Jaya (TAJ) #-f7 /RE%HEHM : 3.5ha

2004 FAC AR A2 FTERIE Y THAE L, 2011 2 OFRiE AT & L THA BT
7o 14T 3.5ha (GE 2-5~2-8) % Wk 23 HHE D TAI tHIC KT 2 FRMRIEIE £ T L
DR GM L Uz, SRR 23 FE D AGM # &[] U < Bl CRERM 72 MR 8 1t
ZE L, 2012 4 3 JITHER L7z, RERMRIE 3mX3m T, HBR~7 v h O/ AL
WL, [l 4 RX4RE Lz, BRI, BEECHOR LXK E 2 hr—b
EL, TTICHEMTHEREIEZ LE T2 vy BV 7K, M NICHEKOFR L2 %+
L72ME 2 RE B, W2 RIS ESEE A2 L - HEIEX & L, 2D 02 ToMAR DY
T8 ODMBEX ZFRE LTz, BT 1 > MIMBEXIAICHMICEE L, 22 2~
IEIDMY K LKA T2 (X 2-8),

HE2-7. TAJ A 2 7¢ (1) B 2-8. TAJ LA 27X (2)
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2. 3 ERENMICETSIHEMEEETILHR RXYTUHIM)

ERsk bt o 2 — R —RR, K HF—
A > 37 M4 Benain Noelmina iiill& #%  Mr. Djoko, Mr. Widodo

(1) &Ex-B8mM

L D RNE o A — MO TIR, R, R, BEESKIFIT LY —ER
MK D &, W OB S THRREIEIIRNETH 5, £ 2T, AFETIEL, 29
U 72 M 35 1) 5 BR300 SR L2 8 W T J T RE 2R i A [R14E - ARARIEN1E Bt (£
HECg R, MEAR, MIFESESE) A RBRAICIEM L, RAREIET T AAROER A @ L i) 72
FRAREE H AT 2 EFERNCRET T2 2 L 2 B E LTz,

(2) ®&EH&AFE
) xS
BT A— U I CTH LRV T 0 ZINTIE, [UBERICIE, 4~10 AD 7 » A

M HREIREAKR 50mm Z FEID | IZEAEWOESRWEHTH L, WMEITHFRHKRTH-

Tems, B, R, BEESPKKFEIC L > TR L7253 % < oL, Hlr) g
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L7z, MR OREICH > UL, HHTHIICHV LR T2 MR 5 5,
REJEA N L AR B HBRICTER S D LB 2 DA, £7-, HiFEROBEMES
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SF3E HMEAE - EALEE

3.1

ETILMERKOEETRE (£FE, #i5%H)

EES bt o 2 —  APEESR—RE, KR —
Lambubg Mangkrat X*# Dr. Mahrus Aryadi, Mr. Hamdani Fauzi
MWEE WL R Kupang 3P Mr. Dani pamungkas

(1) AUV UE NBEREERMBOE T IV ERIERER

K-

K-

& EFE(%)

1.

100

80

60

40

20

1-1.

PT. Antang Gunung Meratus (AGM) #-77 RSB

N

AGMO1 (0.5ha) : 2012 4F 3 Hfidk (hi#k 15 » A% OAGF=R, B&E)

RO ] C Rl 22703 D e

> HAKROBRFEBCTHLT I T XU LBV IVORENREND,
EEELICEY | EFR - R L BICHE T L

REREIZ X0 Rt R & D

> KR, 2EF LXK TEOZRNEE,

REAEALEEX (B, C. D) THAFHRIME

> JEEHBE RN EE BN D,

BERIC K 0 E BTt S 4L, B0 L3R H L7255 0 —#0Iammet 80358k, i
HARDAEIE,

T3 pH LR O AEAFRITITIAREZRBRIZ R b0y,

4.0 No.|Scientific name
1 |Acacia mangium
. . e [ 30 2 [Melaleuca cajuputi
L 2 __ |38 |Anthocephalus cadamba
* - 2.0 E | 4 |Tectona grandis
£ | 5 |Hevea brasiliensis
10 i | 6 [Swietenia macrophylla
| 7 |Enterolobium cyclocarpum
I 8 |Fagraea fragrans
T T T _0.0

1 2 3 4 5 6 7 8
HiEES

¥ 3-1-1. AGMOL #if&ijll > 7 v MEFRONEE (Ffh) F XU O F2E G
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100 -
80
60 -

& £7FZE(%)
I
o

o

r 3.0
. 55 =2 ANEEX
* A [RERBEEOHERL
. _ZOE (REBX)
* L 15 B |A+ JEhE
* !.i]g C |2m¥%EX
- 1.0 [ D [c+EHE
L 05 E |ID+<ILFUY
| | | | 0.0 (BT THIR)
A B C D E

EBRXFFES

3-1-2. AGMO1 LRI D 7 v MAAFRONEE (Fedih) 36 KO O A fE G )

7 3-1-2. AGMO1 BHERF L QWL B0 7 1w MAEFROIEHE (%)

1 2 3 4 5 6 7 8 19
A 78 88 63 90 57 78 82 75 77
B 38 74 19 35 12 47 62 40 41
C 83 83 83 90 88 93 94 90 88
D 51 62 26 42 59 59 75 68 55
E 63 61 25 62 45 74 69 83 60
1 63 73 43 64 52 70 77 71 64
K-1-2. AGMO02 (5.0ha) : 2013 4= 3 A R4k (Fidk 10 » H % O AAF=R)
v BIFER R 20N R
> NROBREBTHLIT LT, B OENEW,
> [ERFETH 5 Dyera & Peronema |T41F « fiFR & b ICHE,
vV RHE LRI SEIEEEHO R LIXOFBEF - iR & BIZRV,
> AEE XTI ERICE VRSN + (FEth) K"EH L &
RO WNIHMEARE OBAICEDEBRENEK ESB X DD,
vV RS~ VT 2 7 KD B AR B RARE T A S e,
v U EAEH LS O R A o sRERME T E 2 AR,
> FEFOR DAL,
v T pH &R OATERITIT AR BIMRIT R H A7z,
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Scientific Name

No
100 1.5 1 |Azadirachta indica
30 4 ] 2 |Aleurites moluccana
- 3 [Anthocephalus macrophyllus
® 0 | - ¢ o [ 102 4 |Dyera costulata
{:{_ — | 5 |Melaleuca leucadendron
¥ 40 * L"EE 6 [Acasia mangium
1 L 0.5 | 7 |Mangifera casturi
¢ 20 - 8 |Paraserianthes falcataria
9 |Peronema canescens
10 |Samanea saman
0 T T T I~ 00 . .
11 | Terminalia catapa
123456 7 8 9101112 12 |Shorea balangeran

BEH &S
[ 3-1-3. AGMO2 #fERID 7 v MMEAFROVIE () 3 L ORm O FE (i)

100 - - 1.0 Hokes ANIEX
il Tl m m A [FEREEHEL
9 — B |A+ el
760 _ . \g C A+7)[/9:~/7‘
Ol ol 05y [ D |ARIBrIATFLT
1840 9 ¢ B E [2mEL
i"'Izo - H H F |E+ R
’o ‘ ; . N I N N Iy ! G |[E+RILFVYT ‘
A B C D E F G H H |E+ iR+ ILFY

IR R FES
3-1-4. AGMO2 RLEE XD 7 v MAAFROVIE (Fedih) d6 KO O A fE (G i)

7 3-1-2. AGMO2 BHERF L OWLERX B0 7" 1w MAEFROIEHE (%)
112|314 |5 |6 | 7|89 |10]|11]|12]| Fy

A 47| 58| 63 8| 54| 90| 71| 58| 26| 42| 53 - 56
B 78| 52| 42| 10| 54| 98| 71| 75| 52| 27| 52 - 60
C 58| 51| 50 4| 44| 80| 70| 66| 16| 60| 72 - 53
D 63| 75| 29| 15| 33| 56| 83| 55 8 58| 73 - 51
E -l 17| 42| 13| 19| 56| 67| 58| 35| 19| 92| 36 39
F 44 | 33| 42 4| 34| 73| 81| 52 6| 31| 56| 20 45
G 81| 47| 47 8| 38| 48| 31| 31| 13| 25| 58| 81 41
H -| 10| 23 0 3 9 72| 34 9 31| 31| 25 22
19 62| 43| 42 8 35| 64| 68| 54| 21| 37| 61| 40 a7
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K-2. PT. Tanjung Alam Jaya (TAJ) #hfi/kEEEAH ( 3.5ha) :

v

100

® EFEE(%)

80

60

2012 4F 3 At (W% 15 » A% oE(ER, )

HET R[] C Rl R 72005 B e

> TAVT., BT UORBRNKE R,
BIFEM CAEFERICLZERH Y

> . (Hevea brasiliensis) &~ 7% =— (Swietenia macrophylla) 3473

MELS . R BV,

RERLEE (U v B 7 HER, < LT 7)) Ik D AR AR R
G SES TNy (WA TAN
MBXH (/) vy e 7, A% FAEAELEX) ORRINEND, HERL
HIZE Db TIE L, MOHEKNEEZ BN,
Mo LA /8T (BRI i, BIEmEZ(l (PAF) WEMNREL TV
Tofedh, GREEVE TEE Xy FARITARR

> FHROR DR BE,
X DALY &, Hied THROERMECIENK O X 9 72 RFTHI 72 3« HIRGED
ZICED | EBADEFRBLUOERPRES LTS EEX BN,
7o72 U, B3 pH EREFRR O AAFERITIEOFBIREFR S L S i 2 M & L & v e
RS D, FEFFEDZEROD, gk Lo ST ORBEERIZER T2 S DR D H,
S B2 DA DI,

1
N
(O}

Z

o

.| Scientific name

Acacia mangium

Melaleuca cajuputi

. * | Anthocephalus cadamba
*

tn
(m)

Tectona grandis

_._
=
2 15)

Hevea brasiliensis

Swietenia macrophylla

T
[EY
o
1
(N |IW[IN|F-

¢ ¢
H I H - 0.5 Enterolobium cyclocarpum
Fagraea fragrans
— T T 1 ~ 0.0 g g
3 4 5 6 7 8

BigHES

1 2

X 3-1-5. TAJ ffERI O 7' v v NEFRONVEE (Lfh) B I OEOVEE (Gi)
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100 _ _ - 15 ks IRX

ol — 1 A |BBEEHRL +UvEVY
e B Lo —~ B |[A+HEANEL
o lel [ (e |e J 1" E | C [A+4#%H%E
B v * J| 8 [ D |A+EAREL + FHHEE
a ros 3 E ZREEORLHRRX)
’m’ F |[E+HANREL

0 0.0 G |[E+4ZEHE

ALB b P66 o H [E+ANEL + FHHER

BB E S
X 3-1-6. TAJWLBLXGFID 7 1 v NEGFRONYE (Lih) 3 KO EONEHE (Gh)

7% 3-1-3. TAJ SR L OMLELX B O 7' 1 v MAEGFERONEEHE (%)

1 2 3 4 5 6 7 8 19
A 81 65 70 85 44 29 52 48 59
B 81 69 77 56 54 25 50 73 61
C 92 63 40 58 46 48 67 63 59
D 79 79 46 54 33 34 63 66 57
E 42 54 42 46 30 52 60 84 51
F 69 60 53 71 35 33 67 38 53
G 84 62 69 56 13 44 80 81 61
H 31 50 66 54 28 25 34 44 42
1 70 63 58 60 35 36 59 62 55

(2 mAUIUZ UMNARZRESMOETIILHERRERICH (T HLE pH LHEFARD
A EBFLURE

AGM fH 1 4= HAEFHI(AGMOL), 2 4= HFEFHI(AGMO2) 72 b TN TAJ ARz ds 0
T, &7 1y hOFRATIZB N T3 pH Z201E L7z, JE L7z 15 pH SR04
1786 L O E ORI R T (K 3-1-7~[X 3-1-16) ,

£ IR EEHRBI M Tl BRIEFRIE R ICE END /5 T4 MRS5S 2 & T, st
FERATE THEDER S D, RFEHEOE T VMRRERGBR L CIX, JRERIE THEA R TR 58 24E
LTHY. pH A 3LUF oM@t HHEIc O W T, RADBHIET D 2 L AR S,
T3 pH 23 3~4 fHE Tk, B K o TEFEEMET T8 S HivE, ks e
TFREMERF L CO DS H 0 | shEetE LB T 2SO ZICE D b0 &5
Z b,

25, AGM o 1 4 BAEFHHAGMOL)IZ W TiE, ko v | JBHEE T I X D HR63E
(EFROKT) MRSz, Of0FX (4 3-1-7, X 3-1-8) . Of X (¥ 3-1-9,
4 3-1-10) ., @EEREALX (X 3-1-11, X 3-1-12) (2501 THAR & ER L 72,
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X3-1-8. AGM#t 14 BB (AGMOL)IZH ITABFEC L DpHEHE DR (S NEX)
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X3-1-9. AGM# 14 B HE# (AGMOL)IZHE 1T 5B LDpHEEFEDEFR (fEEH Y (B+D+E))
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X3-1-11. AGM#L14F B HEF HB(AGMOL)IZH 1+ H#IFEC LD pHEAEFED % (FERRZEL(A+C))
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100 100
Dyera costulata(4)
80 80
~ 60 ~60
3 S
B 40 # a0
ﬁ ﬁ ° 4 o
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oo © ’/e——o
0 . . . h M. . , 0 & oo —0—0—0—o— 10
1 2 3 4 pH5 6 7 8 9 1 2 3 4 pH5 6 7 8 9
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1 N O-noees 100
Mangifera casturi(Zf’ M S e
80 |--ooreeomeeneea O O o 80
O
AS60 b RO L ~ 60
X R?=0.0903 X
©
ﬁ 40 o L e ﬁm Py - R R?=0.0071
=]
#H
20 |oemoreesee s C Mo b
=]
0 L L Ly L . . ) 0 L L L g . L L )
1 2 3 4 pH5 6 7 8 9 1 2 3 4 pHS5 6 7 8 9

B3-1-13. AGM#t24F B HEF(AGMO2)IZHE 1T HBIFEC EDpHEEFEDER (2 LEX)
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(3) AU UNARKEENBOETIILHERABROEE

AGM #1: 1 4= H 3 HI(AGMOL) TlE, 2mE LIS THiEZ L7254 I12fR Y | kA
D EIEENHER SN, BHABIE, A > RXTTHREEDOBGFEORMKEIET A KT 4
VZHREINTHEY, MoEFEHTHEEBINTWVWDHDO T, HEHRADKEIZE > TH
MchbEBEZBND, L, BT MIZE T35 L, Top Soil &FHENTWVS
HLOO, IEMEIZIE, O£ LE (AE) Tz, iZFEmEcodE ot (BE)
ThdH, LER->T, BFHICHAWDIEES, TOHERSSE L FANCHR L, BREOEHE
X, WIS 2 BRET D MNEN D D,

AGM £t 1 B HI(AGMO2) Tlix, JEEDOFEIZ b b9, EFERICHERT, ¥
TROERARDOKENENFE RN T, 2L, EEBR+TH5Th o772 ORI X ik
L b LI, BERICBWTER L MRS HEEAORE % #E U aTREEA &
%o A%, TORRKZ S HIZFEIFA L2,

BBV, A2 KREICHET 2 Z E AR IR H 5, 5k, RLENE
HARGA E T U, A RBRIBEI IR OBREEYE - B - BB B - SIGEE
T % FEO—IRFHE B OGN & #F 5,

ZNET, 7HT TR T FEDO~Y ARBHEN AR LOERE & bIZRVMER A EL
LRI, v ABRMSRIL, RICIAET DR ENER L EET DO TEREMIZIBNTD
EE RRENAHEETH Y . THE ISR E N W E, —REEBITE L L TH D72 &
0 ZD, o, AFEROEW AT L—H (Melaleuca cajuputi) CE DR NY ¥R
(Anthocephalus cadamba) &, —&ikf{bOEMBIFREE 720 2 5,

TAJ HEAERH T, 82 pH & REBROR D AAFRICIEDOFBIN & 2 BT fesd S iz, 58
FatE I X 0 R DG SE L7 ATREME AV RIR STz, A5 AGM B LN TAI & b
12, B OFSE L L bIC HEOREN & HICHELFTEEN L H 5, —EEE L Ebh
REFEAR DS 2~3 LTI T D BIR b ME SN TV D, 4% b, THEOMIEESHE
TEOE, FIEAORERE, BROFEEBRWFIZOWTHELZ MG T 2LERS D,

HH 3-1-1. AGM 7 71 ¥ 7 A A HH 3-1-2. TAJ & 3 UHEHAK
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FH 3-1-3.

HH 3-1-5. AGM #if @ O flE HH 3-1-6. AGM Jiig & ELROHRIE
F—7 (Tectona grandis) F—7 (Tectona grandis)
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(4) WXYTUASM BRIE%F AT

N-1. Nekbaun #f (4.0ha) 2013 4 3 H fiik

v T 3-1-7 OffE T — 213, W1 » AR OT — 27D T, RO ARDKE
STHDHEZEZTRY,

v AU (Gmelinaarborea) -t = (Entroobium cyclocarpum) XU IV
(Aleurites moluccana) 23L& Hefg L CREEFEH L T\ Z ERbhs,

v L, ZoMmoktiEt, A > K& (Azadirachta indica) R\ T, ETF
FIL 60%LL LA fiRs L T\ D,

v AU REUE R BAROFEERE D 10em Kl & IEFITNIRRATH 722
&L BROENT, AZYLVICEDBBOREEZIT-Z EPEFRIETOHER &
LTERZBLND,

v RERORDOTEE LR L OB O R M 5 E TITIIRMALETH Y |
Wt LTmE=2 U VI RMETH D,

100 - 100
* * No. Species name
_ 897 . ¢ * - 80 1|Swietenia macrophylla
Se0|* o | 60 €| 2|Gmelinaarborea
il . wE | 3[Sterculia foetida
L\'H 40 7 " 4038 | 4[Toona sureni
e 201 - 20 5 Pterocar_pus indicus
6|Entrolobium cyclocarpum
0 - e - 0 7|Azadirachta indica
12 3 4 5 6 7 8 8|Aleurites moluccana

BEH &S

4 3-1-17. Nekbaun BRI 7 1 v MEFFRPIINE (o) 6 & O O P i)
(i 5 7 A B D/EAER LR 1 5 B OB

N-2. Penfui Timur £/ (4.0ha) 2013 4 3 H 4

v T 3-1-8 DAEFRT =2 BIUHmT —2 & b2, ikl »r HEOT—2 720
T, EFRICOWTR, 13& A LD/ 80%LL EZHERF L TRV, BiEiZ oW
TIHHRHRFOHARKDORE S THDL EBEZX TR,

v A U7 (Gmelina arborea) 73t & el L CREAZBEH L TV Z 305,

v F—2 (Tectonagrandis) 1%, B ARD LIS A 10cm Al & FEE (/NS VDY,
ATFERITE,

v IR DIEE R 3 X OB DO R AVEI 3 5 £ TITIIREFNRSLETH D |
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WEE L2 Y LV I RMETH S,

Gmelina arborea

100 - . o . - 70
* * L
30 | * 60
- 50 No. Species name
60 L 40 1|Swietenia macrophylla
| 2|Artocarpus heterophyllus
40 1 30 3|Toona surei
20 | - 20 4|Pterocarpus indicus
L 10 5|Casuarina junghuhniana
0 4 L0 (;Syzyglum cumini
8

1 2 3 4 5 6 7 8 Tectona grandis

3-1-18. Penfui BHERID 7 1 > MEFROFE (Fedh) I L OWmOFEEE CHih)
(R 1 A DR & 1)

T H 3-1-9. Penfui A L U HHHIA T H 3-1-10. Penfui =7 # =—HiHA
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3. 2 XEEFR=AHAYLY
E RSk b e o 2 —  KHE— - B
Lambubg Mangkrat K“* Dr. Fakhrur Razie

1) A REARER N BT 5 R E R O Reik & 251k
i) BRERERMEM LI MBI L T OBREL

IAEA » R T MU CTEERIE Y (2 K D AR 2 IR CHEEAT L. £ OB FR
ARIEE SR EE 7 e tE T3S U IRIBTEMERME D A B L T\ 5, [AEORED Y <>
Z INZ > TH RN O Barito JIAWIZEALIZHE 72 2 EBEHIAF IR NS4 LTl Y, Z
DI TITON I AREIEDFER, RKANDOFRFEHA BT HICE > TWD, ZDIHOARHE
ETIX, ARBIBBF ORI A %5 & LT RMRIEIE RN OB 2 B L LT, A U~
& N @ Banjar WKIZNAZE 5 PT. Tanjung Alam Jaya £¢§i7% 5 ONZ Hulu Sungai Selatan
WIZAE 3 % PT. Antang Gunung Meratus fREE O ERABIRZSBR M 2 5% 1 T, &7 LARIERK
I LTV D,

FIRBARBIHIZ 35 F 2 BRARFAE 2 W72 & D12 LT 2 EEARFRRILE O Rk 72 118
RETH D ENEL, FrICAREIERICHEME LTI Y S D IS A T4 b
BENDGEITIE, TR & 03 U < SROERME 2 2 L iBRER MR IR BT 5
2R, HODLWAEDIEE « DKL 705, AT, AREEIHIZ SO Tk ks
THo8%6. BIRMMOE Y M E RIS CHD R L CTHIfE 2 2179 2, T OEO L TI3RA
DOEEEZ AN TITbN D20, FLOWEROBB(LNET LEAEDESEZET S, &5
(ZERERAL L 72 R XK DERERE MO TN W eIz, iiAKDZ S RERmETEKE LT
METDERCH LR ERC 2L, BICHAEDERZHET L2 L &5,

a) XA 74 bDAERK

PRA T A BEL WKW LEKIZE D SOZ DS & AR OAE A RIFICE 2 5 & 9
REBE T CHERT DI ENMBNTWD, Bl 21X, WKW LIFEKERE TICHKNLT 5~ v
Ta—T1LZ D 20DFME L T\ D, HEAKTIZIE 2.65g LT D SO MNEE L, s S
TR DS IR 5 BB K » TIBR SN BGIREE T T 20 SOZ 38T &S
PRFA 2 DA AT (S(-I) LG TIH D HoS 34T 5,

2CH,0+ S0,> =H,S+2HCO*
= DORRERE TR T —RE DM B R I BT A BN - L - T, Rt
T (Eh -120—-180mV) TOHETT D, 5 LTHER L SH)IX, MifgETLY b

B Eh (+180—+150mV) T TIZARK LT3 Fe? L i L. iR CHEZZE 7o B o
fiifb#k (FeS) 2itEd 2,
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Fe?" +S*=FeS

FeS i%. SR SO NE T SN DB e & L TR L Tl EHERI Ic
7R 0 ESEHNCAFTET 5 & B Z DN DFEFIRIRE (S(0) &ML TAL FA + (FeS,)
NAERRT 5,

FeS+S(O)=FeS,

ZOXDIZ, WKFIZEE] ’aiﬂé SO4 I, B OHAEIC &> TR S h D8k
fﬁi‘i?f‘ﬁmﬁﬁﬁﬁﬁﬁi Ko T SHNTEAEZE X, HAKRNZIT A T4~ (FeSy) & LT
el LHERE P IZERE S LD,

b) FRERERMEE IO AR & BRIV DITH
AR PICER LTS A T4 M3, HEREDBEIELBIK SN D & BREOHFHET T
TRLDUSHEITT 5,

FeS,+1/20,+2H" =Fe?*+25(0)+H,0
25(0)+30,+2H,0=2S0,* +4H"

L2rL, 230D ORISIENT AL b ML 3D TRRIBIC Lt E 7o —J7, TEY
DRI 925 EARD THSODIZHEITT D 2 ERMBI, 8NN T VT FRENRT T T LI
ENDWEMBENZNENEEGT 5, 20X 5727 vk AT/ F74 FORIMIER{L)
EAERL U TEER IS K o THVE I RIZERME L L, pH 28 3 LAFIZ/e 5 LR HIT Fe3+7b>{a
FL. WRITIT Fe¥ 2MbAI L LT3 T4 F OB HEITT 5,

FeS,+14Fe®* +8H20=15Fe?*+2S0,%+16H"

ZORIEDOHRFHIL 20—1000 53 TH Y ARD THLHR/NA T A S ORBLBAEIT L,
Lk ZORISITEELSE L LRV, 2 THERLE Fe® i3k r 5 ) TICHY Fe¥

Wb iv, B34 74 FOBLIZHT 5,

R LTSS L= 0 RS- LCTHE D pH 8>3 L% &, B &y Fe*
ARG i 2 52 (T H o — B A DI KER kg & L i3 %, LrL pH3—4 %ﬂ“@t{ﬂf“
DEEPELME T Tl Fe* SRS R K /3 iR % 52 1F CTA: U7z Fe(OH), 7 B IR D RUEIT
Tyt A L (jarosite) MAERKT D,

3Fe(OH)* +2S0,% +K*=KFe3(S04)-(OH)s

52



Ty mY A MIRE AL B LSRRI, EIR BR OB S L THEBLL , £ DR BRI 2RI,
MR FEH D0 v v F 7 LA (Py WA MR b Ok HEHERY) OFE
B CHEBIT D DI D, Vx A I pH>4 TR R%Z % T il & S
—4% A (FEOOH) %4 U 5,

—J5. A T A FOBLIZ L > T o T AER LI KEDHEED 59 LD 1T FH~D
BRI R IR EAK & IR A IR O T EEZ HILDH, R0 X TR O MY
BERELTHFREND, bADNZOBETFT 20 3HEYHIcEEN 5D CaCOs
ThV ., EHBYLEO—RIY CEEHY) X ZREY CEH8) SIERIC & - Tk
HEXi Ca, Mg, K. Na 7z EOHENMED T4 Bk LitEEZ H 4 5,

ZDEINTRAL T A S OBARITKREDREEDAER A D D3, IR~ L 912Dt
7 aY AT LG EICHREICHE T Db Tide < ERE SR 5N 5 P o1l
ZAF T CIETe L AR O ARSI TRRIBICHEIT T 5, BIZ, B L7-hiER I IHER ) s 3t
G 2EEEO D FH AL > THIMESN D T2, HIED T2 < O E R ITT
DY EIIXAER LT BITE bIC PR S v, HEOSMRBRE LITE TS TR —T A h U
PEZTRTICTER, UL, B OGS & 3123 T4 MRBICAE RSN L KED
WD BB S v, N2 CTROHRRINC G 2 D E S HEREY R Ich EV EEh T
N, BHAHVIT TICHRAMISIC L > THEIN TWD &, HEIFE L <RV Z RS
ZEiIhrEBEZLND,

ZDOEINTAA TA M GO Z AR L 5 TEROMMEOR S IX, MR ET
NATA FDOE, TOBDOAE— R, YR F OB MO X v 30T 4 — BRlEs
REKRCRIEMEKIZL > THRESND AL — FE HHOBET H2ERONT AL L
THREDLZ LI D, L L, ARBEIOBRICIICTHH S o1 T4 M a2 G LHEREY %
HIFICEHLIZBE, 29 LEEET o 2AR 8D X 5 R5ME L A v — R THITT 00T
50Tl A RBIRBIHIC I 1T 2kl « A B 217 0 BRO BB R RS ER O—>
Lo TR, 2L 7 nt ZDOEREZHRY ORI L OBED FTICH LT L Z LR
WELIN5,

c) BRBHOERICHW O NIZHERY (HERM) ORK
@ PT. Antang Gunung Meratus (AGM) REi

PT. Antang Gunung Meratus /% Hulu Sungai Selatan %, Kandangan i OE§IZALE L
BT 2012 AFE DO PIDIZERE R I RIRFIC IR AT L 72 HERE 2 I T SRR E b 23D T
U Tl S vz, AR (TR HIHERE Y 2 WL IR LIRS 2 T, BEERAMIC HIBE L
BOGHNRE LT o To MR Z MR & LR B AR EI N TN D, F TR
D X HICEKTHEIX O - 151X Acrisols 1238 & 415,
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@ PT. Tanjung Alam Jaya (TAJ) Erith

TFH 3-2-1 AGM IZEITD
AR LIS R D RR
BIK DO HERE) 2 T T

I PRiEE >y FOMBHREL &

BRIXDOERM T, R
O/ VI3 E O HK L

| sz FEEOME %

WER T BLE N T DR
776

PT. Tanjung Alam Jaya T & HUFEAERTITER IR AT O, HHI S A7 HE S LTz
HeFE 2 O CHLO R L MT oL, BEO X 5 70 23 B N & sk S vz,

BE 3-2-2 TAJ AR HE
R DA

ERICER - RIREHE SN
2 N DNER S BN B (AR 4y
MBI,

AABHTILD R UICHO DRI BRI RE —TH Y | =T 7 U2 7R 3 RIK—
BOOME &b IK< 040 L7223, IR IE S TO T BIRICHERE ) O — 5T TITlR
L3 HEAT L7, BRIE TR0 2 295 b IRMESM L Te, AR TR+
PEIIAT DT, HO R LIEERFCEKIC X o CTHEE - B L HEOWIRIECHEK 21
HTOAMT, EEAAWY v B ZUBIXARE SN, GE 3-2-3 [Ju ks otk
HEETH LA, LEERMDT, D TR ICHR LR E & A R S RE TR

JE TR LA > T D Z LB IND,
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HE 3-2-3 AGM. TAJ ikBriho +HEkrmE,

F1% AGM HUKIZ IR < A3 2 B — BR GO EBE, A 3B K S BT
BB 7 0t AL TS A 9D TAI OB, Wb ke B X
o TH L WEBE(LPNELAEEO M 2 MR E RS EIZRIE L T 5,

® AnHigo B R EEO R

BB B D O M I X BAE R R R Iz W . FAO @ Soil of the World (FAO-UNESCO,
1975)12 K iuiE, sV EUL OFER & L COfELERH Hilkd~ 5 ferric Acrisols 23 F %7z 1-58C
Y THITRERE L TR WRHK 39 25PN I3k E g — T LI KA — IRFEADE
JeBE A £ gleyic Acrisols 728, F 7= EAEE O R IR ICIZZ D O A KRB IZE T
humic Acrisols 235349 % & S5,

AGM FRERHIIZ 35\ TR BB WV DIV M BHE Z O MkIZ i b IA < AT 5
ferric Acrisols & L < IZZ DD HHETHL LB Z B D,

72¥5, Acrisols (X HHEWT i HC O RE R OWEL & EREIC K o TR EN W E R EE
LHAIERR TE LA R RO E T 5mEEGORKRH B TH Y | BT U7 ORI DK
60% % Z O TSR T D LHEE S, 7Y T ARHENE AR D KR53 23 Z O D 5547k
LEHRSTWD, WEARREOIZDIZHERENE 2V 5 < FrCEUR Tk Rbh
HEWMLNWRLTOWENEZ D ENRMBILTWD, F7= Acrisols IE @i - 27285 D
TCHEIZEVE - I AEA TSR R Cay Mg, KR ED IR T Mz LS ERrEnsR< fh
TIEI A Y FA R EDORIEMRS L TED BN D7D DRFFES &/ WS Z £
S TW5h, 728, FAO—UNESCO (Z L % Acrisols {3 U.S. Soil Taxonomy @ Ultisols, World
Reference Base for Soil Resources (WRB)® Acrisols (Zxfits L7 /3588 TH 5,

i) tHWE=FY T DFE

a) TEpH L LEBOE=F2Y VT
BRI TEHRISNT-HZOE Y MIEOHZHD R L, BT 5 2 EREE ST bR
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TWDN, ETHlARE LD ITAREREME L THEI SN2 R UM EHI S, 74 R EE
o Z e Il ZOMIT K o THM LTHIEIC X 5 THEOE Lt k3 kik
DIEEFEZRDFHFDRDH D, LA T4 NEREWE &3 2 TR EOREES A B —
%%%@WmiT%ﬁ5ﬂ§< fili 4~ 2 OB 3 R & R T IR 2 & e BRRY 72
PRALRIBI O & FEROEE L 72> TS, ZOTOARFEETIE, AREMIIHZ 5 &
Ltikﬁm¢ﬁ®%ﬁ CHERT D Z & & BARIC, ARBHEBI L CHLD B LIZ & o TEipk
L7l W T HEmEoE =2V 72 E L T\W5, B, KE=ZV 7ITD
WL R T2 TP E =2 ) o 7 OIBTERR M HIE OB b 3D Bt ER %
o=, AU~ % UMOESN KRS Lambung Mangkrat K27 E2EE AR 525 O
Dr. Fakhrur Razie ™2 lj % 3 CEjii L T\ 5,

© LHEpH- - LEOFEHE - FA IS - Fik

AGM iR I3 TRAPEHX ) & TR EPFEX ] OLPEAEIZ 10 SOFF 20 S0, TAJ
BRHCIx TRMPEHX ) TV v B 7 X O 5 R ThEZULEEX ) 12 14 S0 24 1
DEREZRITTE=FY T E{ToTVD, 7, TAJREHO T2 JULEEX ] (2o

TUI WL D pH BIE OFE R AL DONE 2 KB L TWRNZ ERH L NI o772,
20137 HURRIZE=4# VU 7 & HIE L, RbVIC TEMEIX] Ty B 7 X Ofl
ERETNZINE HHEO L, FUHIZOX 10 HOERERITTE=XV 7 &3FEfE L T
Wo,

pHIIEIX 2 E T, 2012455 A, 201249 A, 201342 A, 201347 A, 2013 4
11 Ho 5 [EZ2EE L T\5b, Eraisicis Ty A 4 H—%Hn T, 0—10cm, 10
—20cm K} 20—30cm @O 3IREORELE 7T AT v ZARICERIL L TEBREICRLIFY |
TR 10g 12Xt L TR K 25cc &N 2 18#1:4% 7 7 A EMIEIC L > T pH ZHlE LT,
72721 20134 7 HE CTOMEREMAT LIz 2 A, 20-30c miELED pHIZZEN LD b
BOTHEERESEDDZ LTV EAHPI L7272, 20134 11 22513 0—10cm
0—20c mDAERPERGE LIZE=H ) v T E2ITo TN D,

NATA NS GUHREDIE—RICEAE D L LG ERVLOITRaEEL, —F
FRAL DHE A M EHI BRI L O KR EIC L > CE - — RAaZ R T2 AL T
5o T, ARBRICEWNTH, 1@ pH OEEeZ D2 & R M 5 ATREME MR E
SN EnD, pH JIE LEZREHCOWTRILZ A 2 v 7, RETEAOWEETT-> T
7=, tEomESiTTEREIc O W T L HaN A T o2, 7277 L 201347 AT
DOFEREMMT LIZE 2 A, Ll pH OMIC—B L7ZAMREEZ R+ Z L3 T&Eian
STz, 2013411 ADE=4X U 7 Tl EBOREZ I L 72 o7,

b) HEHEMEDOE=F)

BE KRR Y RIET iﬁéﬂﬂﬁm%‘r I BR. BRERIRIEC/NICE Yy FOBDERL (Ny 27 74
V7)) LEMATOID D, EERDKME T I =2 X DO R LM O A
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ERFUT N R=PIZ KD FEEIERIT L - T, BHITHEE S ufed TR 22 BN PR S
NHZ L e, ZOXDITRENM L HEEIEWROME « BEHZWHRICHE T 50
WA, ZERRICZ L <R  BAKRMRHIR S D 2 &b, HKAR BICER T 2 EEEEIZ
F o TR ADAAF - ERNFE L HIRS LD WTREMED &V, E 7o, B THAKMEDK
WEBETIIWNAKDO FHA~DREDT S HH R, TR~ R mE 2 b9 50
D@ DHREVEEKRPEINT 252 LT, WMLWTHEREZ L S 23RN FE L <m 2
Do TDIZDARFZEIZBNTL, RRBEOMHD R UG 13875 & D X 5 I e Kt %
Frooh, BIZEREL LT BERPEERARO KRR O BB IR OftH & 362, oY
FIME Z EOMRIZEAMLSETOLIPERICT 2 L2 AMNICE=2 Y 723 L TV
%o [RIRFIC, J@5 - BARME, Pk Z e U, AEOR O A K ORkR 2 i Bh 3 2 2h R & 115
LT, TAIRBRHTIZ Y v © 0 F B2 AT - T ilBR it 2 5k 1. £ OB & £ D& kIZH
WTHRIBRICE=Z U 72 To T 5,

O LTEEZHOREMS - XA IS0 - FE

HEME=4 Y 71k, AGM REH Tl TFMEHX ] & TREWEX ] OLBEIC 5
JROFE 10 8, TAJ BT TEREIX ) & TU v BV 7K 1245 5 st 10 MR E L
o TNHOFE=ZY THSIEHIGT D EEpH =X U 77 oy MIBE#ET 2 His
WCBWCHEpH =4 U U 7B %2 LT S0 X O BUE Lo oREHRILZ 1T > T\ 5,
TR OBITRECNTH A S L THRINTEZENDE=X Y V7 IHFELRIOME T
Il LT 5,

T EEE P O R EIZIE 100ce D HEEEER I fF A2 V-, pH & [E4£IZ 0—10cm, 10—20cm
Je N 20—30cm D4 JE D HJLE 4y B 1 2 5 U < 13 343 O FESELEUEE 2 B L CRMT
BATo TN D, FHEESHT A ORBHERIFIZ 7'y 2 2 — RO [ F 2 VL C
FAREE D TR 2 E L7z (10 BV I L),

B U 72 FEBEEL I A sk & W o B O 3 AT 1, SEBREE °FT 9 B B 0 R & B9
HZEMmb B LT~ =2 7 LICHE - T Lambung Mangkrat K22 5258 LR 7R =R 12
BWTUT->TWD, ok, O EAFEE, OB, OAMETH D, BT HEE=
B Tw=a T VTR L (2012 4EEE S EICHEH)

i) HEE=FY L TDWER

a) T3 pH DK L 21k

AGM, TAJIZEIT S 2012405 A, 9 AL WNZ 2013402 A, 7 A, 11 AD§ES
[[153 @ pHH20)HIEAE R CEEIE & R M) 1K 3-2-1 12 LT,
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3 AGM Bt (EX) ol

] - wﬁygnﬁ%i W5 LB B 72 5 5t BRIK. (HRED)
| g L % +HE D+ pHH20) D% < M —
QEE@%,.EGﬁwqgwmﬁﬁ ............. EE%E%KGBJO%mLk?\
I 54 TOW% 9—14 » HRBITHT THiE
T4 e IS B £ LB MR O TR
3 [ 5 MRHT D pHT.0 RifEE T
% AGM DR EFA L7tk 18 1 H #1213 6.2
2T T T T T T T T T T T T T T T T T FREE TORIE T L, ez 7 v
g 71 VAT 5] & e < BEPEAbAg ) 23 7=
] - _ : BEN, LA LA H#ED
! [ R ST @l ..o di|  Acrisols &l & D AR O
ST L . T PHASA0-BORETHE D K,
T “p RBHOBEBHL O pH ERIE
:54 1 W _d”':'-l_::.-}:'_::‘:‘“ :? MzBELCT—BLTHLMIEL,
{4 B BRMEL T 0 b XAk b L TR
£k ' = MY 5 = £ VRS R, BRI
N s s B B B B I B s #E 0—10, 10—20, 20—30cm (Z
$353SS5SSSS5S35555% X% pH OIS | ZOFENEE
é‘“ }S E 5 E ‘“ﬁ E % % g g e & i —EB L T&{bd 51H
8 8 8 3 = S8R g3 6 HFR0 HIR Do 7o, F T2l

DEINLDLND EBY | HlEE
Time (y/m/d) K OBIEHAIC & % pHZEB)E K &
< MBHICE ENHHEIIEE 1 F
A~ OENEMAICRE)—IToA L
TWDHZ BRI NT,

—J7. FMLEEEZHWZ AGM OF
+ X pH 1% 5.7—5.8 CHlE HH % @
CCTLZELTEY, EIIZLDEND
e BRICH e D HED
FEZEM L7260 Th D B2 bz, F-E LXK pH OEHEEZE /NS, Hnbh
EAMBNE Th o122 ENRR ST,

—J7. WA #E U72A el (2003 EE-dEY) 2 MW THDRE L - BT hirz TAI
BRI R X D pH 1% < 2% 3.6—6.5 OFIFHIZH VD . AGM JFFTEHXIZ 5 & FExAIIC
ML EIT L TV D 00, JEIA AR LEICH AT pH 3E < . BEAICRTEmME(
DHETLOOoHDEMEICH D EEX DLz, F7o, RIS S —B L7 pH 21 kixER
ORI T,

3-2-1 £3 pHMH:0) » AGM (kLX) &
TAJ (FIX) 12317 521k, HIE13/9/23 2012
D5 H, 9AZRLWNT20134FED 2 A, 7
H. 11 ADGEF 5 [El, B b ONTHR AT
X AKX (AGM X%+, TAJ 13V v &
> 7)) o "o,0-10 cm; A, 10-20 cmsa, 20-30
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5th pH(H20)

5th pH(H20)

—JF TAIRER D U » ¥ 7 XD+ pH 13 5.5—6.8 O#iJH CTEE) L, 2RI KHRIX X
DHmEWVWPH 2R Lz, 2O %Y), Vy B ZIC L0 EKkENSGES N2 L2k o
THEHIZE T3 T4 FOBKIZ L 0 ARk L7 RiER OLEBLAMEdE S v, B Fi
LT LI TREME A B 2 7o, L L72A D, 2012 4F 11 HIZT TAJ &7 1y NORE
pH ZHIE L TR L7253, IRIX E U v B V' KOEE pH O (BEAEREE) 1350
Z115.49 (2.06), 5.32 (2.09) THWEMICHAEZ B%L~VV) BREOLNARNST-, Z
D ENG, Uy B TR TEAISNIZMHEMIICE W pH I, Uy B T RICRT-E=
Z2 U T HEDS BIRIC S T A4 MEEDPHEIINCD 7 WH R L A o 7o 7o) LRI S A,
U B ZBNEEMA L 2R L TeetR i/ h S ne B 2 bivlz, £, BRX, Vo v
I, KFORWEERDNRT L HICHAIC LD pHEBH DR KREL, b1 T4
NMEEDERRDMEIRRE IO L TCWDZ LD EEZ DI, FAHREK, Uy
U RICESIZE D —E Lz pH OFEWVITRO Lo T,

PEAGM & TAJ D pHE=Z U U 7HERNG . O R LICHW - HEREY X B RIRET
DECIZ N 2 (A R L2 D pH 2K F &8558, B ORI & RIFRE O
PH ETIE T 21013072 < &b 10 FLL MM Z BT 52 L — 31 74 M%< &
MBI SR EE 2 TR 0N S T A SOk & LHEOBMELNETT 5 2 &0
TEINT,

Original material (AGM) Topsoil dressing (AGM) ZD=8, BT, 18 AR D pH £

= B s (k=4 Y v 7 R & i
7 7
6 Bl 6 T%720, [K3-2-21C LA & 5[5 A
] o0 9 o
5 ﬂf;ﬁ 30 MEDpH 271w kLI,
43 T4
3 c3 AGM AR D JFATFHX Tlid 42 203
2 At T2 BHD 9 B2 <8 11 1 OBFIIC
13 1
od L ] odl L L L TIA MEEEROVMEI O
S e A e | MM D pHAG TR AR ERRE T
Non—ripping (TAJ) Ripping (TAJ) T L Z2W—7C, 43 CHKR iR
0 105
9 ! 9 A1 MHEERED, ZNHOREITITZ 1 FIE
° Al 33 PH 23 5—7.5 B Tdh 5= DI L 5
o "3
: / Z o BEIRICIEAT 42 80P, 23 EHZ2 W
‘ -2 Eg; TIEA pH2 FLBE E CREMEL D HETT L
2 o 24 THEY ., "L F4 FORLEZFHIZL
13 e " N Ny
o T T T B e e A R A8 AT
01 2 3 4 5 6 7 8 o1 2 3 4 5 6 7 8 - - . .
Wst pH{H;O} 1St DH '\H20" ‘g—é ~— EZJ)% gﬁ)fﬁ)oﬁ_o jj‘gj:

XD pH 2T T OHE TH/MS
3-2-2 FAFXIZH T D 1EHE (2012 4 < UM B X N o 7o

5A) & 5HHA Q0134 11 A) WEPH O | g i pz 5 Ui pH AL
P, o, 0-10 em; 4,10-20 om BB b
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—J5 TA) BB CIx & IR, Uy B 7 X) 128 < OB 1: 1 ORFHTIC
5340 LZ @ pH SEIRV (pH2.0—pH9.0) Z &b, sBRHUNERF AT AR T A
FEENPZVMEHIT TIZZ S BBRL - BB L L T2 & NS T4 M EEERVE
TR R DR OMIEAHET L TE b T RbiE Lich o722 & s sii, —5T
1[EIES 5 FHBIERHCONT, 18 CE LWERME L (pH7.5 725 4.2 ~METF) 23, 2
BT pH ® L5 (pH3.0—4.5 28 7.5 FEIC B5F) MBS, W oMEHIIENI S -
2003 B ERRFICE 2 BB EIICH 2 > TS T A D3R b & i TR S 4L, 1ERK
ZPE D BB & LT R(l - FAMEAL ST L 72 PTRBMEDS . 7o — SR B CITme Mt L 7oAk &
HE 2 GBS E BRI RN S 2, BRMEBREE T CHE DM AR S L HiEReME o i fn
ETNT VLT LTz ATRetE S R S iz, 72720, pH OF =% U 7 IE[E—HE T
179 OO, BRI D0LE T LS8 E) LEREBUEHIFR —TiZenZ &b Hius
FEEO/NFEFH TN, T4 OB ERELZRITT HMEIDRARE =25/ L TWDIGEIE 1
BH & SEIRIZA OGNS pH OEITRFFFEIZ ) Z b a2 Kk L TR 67, BICHE DS
HORL—MDOENTHLAREMN D H Y . SHOT — X EHME MBI N LETH D,

b) TEERS DI
AGM'MJﬁﬁ%%@%Fi%(omum BIFD N, PEEE 2013 4F 11 AICHIE
CX3-2-31TRLTe, MHIZIER ) v o 2 o BOMBMB R ER TR EZZ ONDLRT Y
<A DR T Z ST RRNRERE HEOT — 2 A o0 T e vy LT,

1000 p 1000 pS
1 AGM X 1 TAY X
SO sg& ] q
€ 100 D € 100+
g :ﬁ 8
~ 1 ~ OO
o ] © o o o
:g 107 ¢ :g 10
— E =]
o
1 S 1 S A
0.01 0.1 1 0.01 0.1 1
Total N (%) Total N (%)

3-2-3 AGM | TAJ (2B 2 FF X (JFEX) | X (FE % X (AGM)
HL<IFY vy B K(TA))) 2 b NCRAMEE HEoeER L2 V58 (O,
JREK; @, WHEIX ; X, 7%y b 2L bR EE 1)
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AGM JFMTEHX g o eEHE 'L 0.06%% LRD = Lt/ 22V vEaEidd
NTHEBA ppm Z FEIV | F1ZiE 10ppm LLTFOREL S HEN TV, 2R HMIED T
BIXHARMERE T TI3EE#E 0.07%LL L, £V > 100ppm LLETH Y Zickb~, i
FHETIHAOLMITEL , BMOBEDHIRZZ T T D B LR, &) 220 TEED
—EIETNARETHY, Znb o TEBIZY VIEREZR T Z LI TERVD, 20
Uo7 n— /NS ST, i) CIEREOIR S 2R T Z LITIREVDR RN E N R K
96

TAJ A0 15 AGM [FIFRICEFR & B3 TR W dh 0.08%LL FTHh o7,
HERDOERITEHRENODEAND DD EERTIE, L 1d~ ARMED 72 & AEY &
DOHAEZECRKFNSEE LIZEHR, HDWIT—REOERE E IR EMREE E L
LOTHY , WY OFEN THEER T — IV OPER EHEFFZRFEL T D, 2 O O8-E%
] 22 12 72V Y AGM DA BHIEERR . BRIBERIFH 28872 TAJ DM BHZ & - T HAHAE D ER D
Thnd Z LR IFEENTOVESAICIIEHEER T — L O RIZED VLD L5 2
5N5, TAIRBMHEO LY V& BIL AGM ITHERTHIERC L~ L E < . KEFE
JELDH5H Y LUV DIRWERE E [AIFRRE Th - 72,

c) TR EEL

AGM, TAJ #IX D 3 % ~ /Ll ERIC K > T 2012 4£5 A, 2012 429 A 2013
F2H, 20134F7 HD 41z blz> Ttk L. L*, a*, b¥HlERICHE Lz, L 30
R DD SWVIEERIRPIR | af 3R — kOIS 2R LES K E WERIRBRA R < | b
FE-H ORI ZR LENRKEWVEFIRPRN EZERL TS, K324 122 h
DL NT A — 2 ORFRFNEZ R LT,

AGM 3RO 2 < D THEEC L ORI LIZ A/ N S W—05 . M EHKITE LXK
(ZHEARERICEBERTRL 14 7 ABICITZ OEDIEKRT DA% R Lz, ARRERIL TR
GO JFAEHX THECIR LR BT A AT LRSS, X0 KRB Lo T H LR L
DIRTE Z ool Rt sebivic, —J7, IEMEIKIEIE LXK LY B L TRK (@) 7
55 < KDL PRKEITTH L Z N EDRK EEZZ bz, aflL 1 EIE2 G 3B A2 T
TWo i bFEEZR LEZOL AEBICHT TEKICIE T L2 L b, #ilfE2 1% 14
FEEEIZER DB L) DRI L) DIEREEALIZ K o THRBRDOI R = o 7228, ReRGE
LT HREEIC L o TSR 2 & TR E O Wi C 0T LR O RN EA T &
HoE S 47z, 3 (%) b ERHEEFUS, —HLTE LRI SEMEIX TH L,
N AR TEER LW D BN D 72 WEM B O R 2 K L= b D Tl o7z, F =80T
By, FEX, MBI & LR T 260, B8 (1-3 [|H)
IXERER L DN R B IR ER DILAE W ~EREZ L LT ATREMEDS, 121 (3—4 [|IH) I
XA B TR E O THER T K DR Z o 7o vlRBMEDS . ENE IR STz,

TAJ X DHEALPRIX U B Z X O LB I i R & A # 2R L, 12
BIH, 3—4 FHIZIZESA, 2—=3 BEIRIZIHME T L72—F, HW¥7e 6N 14 5 AZICITAL
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HXIZPD L TIRERBED L Lo oT, —JF, TAI HIK HHEO R (%) | 3% (b*)
13T AGM HiIX 1 0 ARIZE5 < | ARBRIZRER Sy DR - REE TR E A L 2 R S 72
Molz, HRIFY v B R TIE1-3RIBEETIXFE-ETHo =N 4 BIHIZHT TA
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Mz X s TRBMENIEI N EHEE ST,

—77 TAJ i BR 1 oD +58 13 AGM FRBRHIIC e, 2RICAREEILK<S, 1—-1.5 Mg/m®*®

2% ORBIR AT DM, —HIC 15MgImP 22 5 b OREENT, £7-. Uy
vV ROFEE (0—10cm, 10—20cm) (FFERHEIC AAEE 2SN SUVMEA (1.0—1.3Mg/m®
OFPH) DV LTV v B o T L o TR T8 S L7 wTREME DS RIE S iz,
F7o, AR OB TE 40% 2 237, FRIXRIX GEY v v 7)) 123 T
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RN TR AT DRE AN A 2 NI RS VR & AT 2 ATREME D B 5 Z & | DM FEHE
ST,

2) BTEmMHIE FIEOBR%E
i) 85 REEREFEFEOLEMITONT

TR L DT, AREE & FIRFIZHE Y N SAVTHERE DS A T A4 a2 FATND &
IR 38 H LR L EREE IS E DI ZBRIS N A T A RS & ISAE 7 a2 X &2 8T
b SUBREE N ER L, HEOBE RSB EZS ISR enH D, — i, X1 T4
k& ELHERED & JFAME e 3§ 2 B OBMEOR S 13, KRE ITHERBNE TS T4 b O
'R R OMBE T I OX v T 4 —FEOHERBDONT AL LTRED, /1T
A FEEDE ST ¥ ST 4 —O/NS VB OGS E | R 72 51 Tl T O K Rk R
WZDWTHIE L7z 1288 pH(H0) DAE A 3 2 Flal Y LIZUTV L)L & TR & 3RI2ERME(E A
EITT52L0HV, 29 LEMBHIRWIBTENBEEZ A L TNDH L) ZENRTE D,
BRUEETE S FE B U7 BB T COMAB IS CREEE 70 D 5 25720, 2070,
FIRBIEBR O By M 2O R L THEADOEIBZ BIETEIIIX, 1 74 N 25 T IBER
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TEBEEZH N CDHETHZ ERNEL D,

BEBEZHEE T HITIIRE UL, S T4 MIEENDHHEZ 3B L CEEEO%
BUCBH G- 2 it & B & LISTEmME A HEE T 2 Hik & | BB 2 i bk FEKIZ k- T
LN LR T HDKFA A v &2 TE LIBEREEZHET 5 HEO o3 b 5, L
DU, 2D OHEEIEIXO T S FEBRE TOONr & JEu & U B 7 B P il 4 2
TLIENG, BIEE Y SO OREMT 28 OO 4| R, #2125 2
DX A MRLFREB 25 LBLIENTIER, ZOOAREETIIAMEE, B THSIC
BAERRME 2 HEE T 57120 D HEDBIR 2R AT,

i) S EEREMECET S~ T VOEE
BERRME AL SN 7 A — 2 XF > RMIZ L 5 T “ASS laboratory methods guidelines”
by QASSIT, Qld NRM&E, SCU, NatCASS, QSAAMAC & ASSMAC| @ 5 5, Bp4MHIETE
(Field pH test) I[CHEL ¥ WEL C~v=a 7 VERE L CEBRREIE LTHA) o F
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72, EBRENTIEO S BHXMIICES LB 20N D5, BEZHEEICE > THEERICE 5%
Xy XU T o —EFRFWEETHET D FEC O N TS ERt i L TR~ =a T
NEVERR LT CERERIE LTHM) .

BFAMZ B CIAERR M &2 8 5\ HIE T 511X, B4k pH (pHE) 72 & NS RUE 2 i@ me bk
FCHAIERL L7280 pH (pHox) ZHET HZ & TITH, T 2 Tk D HiETHR/NRED
IR N ESREIZ LD EE ORI IETEME 2 T CX 2 7L TH V| TR & I8 TER
PED L~V 2 EVERICHRIE T 2 2 SN ATRETH D,

a) HAEE
744 pH ORIEIFFUBHRIELY; T1T 9 Z ENEE LW, A NEERSE T b aUBHRER
®IE< &b 24 BFRILINICAT O, TIEMEITTRO LB,
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VPH A—Z —DAA v F % ANKIEEIT 9,
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BT 5, pHox HIERFOM L WKIRIZ L D a v ¥ I x—va vy &R0, RBRE
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D pH Lo PIchbE s, —H pH R Lz bkHEKE 15 o MiGE Lk, HE
pHEZTF = v 7 LTH L pHIET 2EE L AKE KT L 7 A TlEvWkb & E L,
WEEIZRATT D, S BT, B~ H2TF 5 B O], W\EE{L/KFED pH 3% Lz L

WZHOPHETF =y 735,
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VT ARMORBRE E SREORRE T v 7 ICHET 5, REHIH Lo Rm MmN E
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VpHe ORIEICHWZZEI O D K S U &OUEH 4 pHox H OFRBERE IC AL b,
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VB EER LK FK & DSR2 T DF 3-2-1 IZHEVD X—XXXX A7 —/LTlL—7
4 T LT b,

VIRTORISHRHET T 5 ETH 16 nHET 5, BERH ) E L & IZITHE
ML WG 2 0 2 OBEITEE 2 T 2 B30, b LEOGDSH L < 30k}
EABER KB DIREGWNHRERE 7> RO L7z 0 iiivi L7z 0 32354818, Beifloe
BAE Ry N TOROZEFK (DA A K) 22 BH L TS E#HDTH
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ZHZENHEHETH D,

VB - B LK R D BIE DRI 72 D E T, ERRD 57 F H OBMEE MV KT,
ZOBMEIZ XL > TR OWb RIS S5 Z LN TE %, ERECTIIERITIE
N B2 RDETIORELBDIETHA, WA TITEFIC 1—2 FEIRZITE ml
DI LT KR EMZNEHDTH D,

Vb LROSHBEE L2 0GE1E, 30k - b AKRIR G M A DA - -3 B 2 4T O
S THIIROG DOBRME A BT 2, FUBFARIa 2 BiAs L7 HIEHICHBRE 7 v 7 IR T,
VIRE - mRILKFIREM 2 inT S5 (kR 10 71FE2EHT D) |

vV pH A — % — OB A ERE [ ANBEAD L ET D E TR T pHOX ZHlE L., HE
EAFET 5,

@ WEKRIC L DBILRIED LV —T 1 7

FRACES DI S I — IS E TN DALY R & BT 223, —JF CHEChoEFYOfE
HOEICE S THLER D, HSMNEIH D LD, T VEOFEM % & it O%E 1% TX]
I, —HTHAEE EDOBWREIOE AT TXXXX] IZL—T 4 > 7 END T EnEnt
THEND, L~ o XoF iR G OMOER DS ZED DD, KL—TF
AT OB TEEBREOFREL ZORI 2 THEL UL bR, HRAIZ, AL DX
IETIEE D ZL OREB A, FIE & DRIRIZA LN DM LWEETR S Rn &
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BT 7, ELICAEME L FURBHIEERLETH S,
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2 pHF X0 72< &b 1.0 R & BTEMZRERMEEEEXEREY (bW X)) <h
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vV pHox 78 3 Rifi CMD —ODKMET-HIE, FULDOFENEL bbb, FIC,
3UT~D pHIETENKEVIZEHFIEMOFEO RSN LV &L 725, pHOX 28
3-4 OFE I L EOFALIMNE TN TV D AMREMEIT L VK< 22 223, EME7RiHmIL5E
BRETONNPMLETH D,

vV PHOX 7 4—5 OEEIIFILINITFET D & bAFIELRWVE b TE 20, D ED
WAL DT 2 ATHEMESCS, 2B DRI 2 BT 7 DIZARK S VIR R Fl S L7 ]
BEMEDGETE R, EAMEBEOERS pHIR T2 7o 72, BT 72
DICITERLATRE R L B2 EBRE CERT DLENRH 5,

VPHOX 7285 X0 &<, @I b /KBRBILIC L D pHIK FRIZ E A ERWVINMENTH D
BRI Lo RERITIZFEA RN EEZ NS,

i) WTERRER 5 HIE T L OB %
a) RBHL 2 DTSR
Okt

TEAERRMER 5 B E 1A RARI > R OB LIS 2R 531 T4 N 2Bkl
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IZBWTH, BB E > FOBERICBIERE SN D RGO UM A2 x5 & L CEMT 5
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BN H D ETIUXED LS ICERILT D Z EBFAEN L EZHONCTH-0H, TX
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Byl anlc (BHE 3-2-10), —RICWEZRHEREY OZ < BIKE—IKGE2 2T 55—,
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@F I L
M OTIZIZ~ MU 7 ZAFCHAHNIC L D 2L OFEY & & iE o T 2 ks
EBEREOW LWL ONEEISNTT-, FOREZEE L (BHE 3-2-11),

HFHE3-2-11 HFEMPICT I TG b0 () LFnbo () b

7 X T HEEOA BETHEREY) O ORI & AR BREIIER 0 DT IR O E 2R
YIRS IR0 T X THEED, WA O HE OHER T LV e t0 T I THEIESBLEE
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b) L&EEZRAWEMITIT S LEDHIE

LTl L9 ITHEEDIX I N TWmD TEZERTH Y | — I/ T A NMIFIKEE
ETL2L00, AL TA T NOREZHETEZLBMERH D, ZDkd, Bl
HIERR E Y MEEE IR WT, R ETOHEYOEE, LEi (=3I /L2445
SPAD-503) # W THIE L, Lra*b S EE ChiRas2 £ L1,

HERE R BRI N D BRI 2 BH L T 5720, BHE 3-2-12 () O X ) IcRKEIT
LSk DOHIEIZ L > TBEBONLTND Z LR, 2ok, AaxHET HERTIE,
KR LT LHEREEORE Z T A 7 THI D LD KREBC OB 22 HERE I g A ER L. 2
M HEFHEZM LY T TCAaDRIELEITo 7o, £, HEEOAIILT L HEaIch— TR
<. ZLOBAR—OHBERBIZH > CTHLETOROEREELTND, D), xtHRL
T HHEREE O A RET HEMEE S5 BT 1 DOHEFEEIZ-2 T 10 BIOJE 2170,
oAz L* a*, b*EAEIUCOWTCENEA R L, Yazalbtom e Lz, HEiXimiE
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BHE 3-2-12 W] 2R HefE g O R ILBLE OB L > TEDLIL TV D -
O (FE), TA 7 TREOBAL LIS %2 X E B T2 MR A B S8 7%
iz, HEFHEHWTEORMEEZTo72(h), 1 2DEIZx LT 10 [EHIE % # Y
WU, EEEERL L,

c) BER{LERRER(LATH D pH
R E LI HERERE 2 D 2 210K 100g FRE OB Z RRILL ¥y R—ft & T T AF v 7
WICAINVTES Uiz, BB L2aBHTY B INICBIHI B TR Dm0 L BESUS 2 B
T HIOICELICHIREICSRE Lz, (ATRETHIUE, SRR B O IZH ChAl & A
NTie V7 —F =Ry 7 ARG LB LE 632 2 EBRZEE LV,)
BB AR B o 72 BHT DWW L Tl 7 I E R O EIEICHE - T BB {LRT O pH
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’ B Vo e

-

HH 3-2-13 BUHMIFHHT TOEMRILIEFR I L 2k L pHox OHITE, #UEHI & -
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d) B35 THIE SN BERERME L 16, R ONCHE OB&K

¥ 3-2-7 | ZiEBE /KR & D ER{ERTD pH(H20) & BR{k1% O pHox 2 71 » b Liz, Rk
AT pH (X 3—8 DIRWHIPHIZ /04 L7223, Bk 2 2 & T OB o pHIZME T L,
UL EOFEFT pH3 LLF, RV S DX pHL B OGO THRWERMEZ T 518 -7, £
pH DK FEIZ TR EHHPRE VAL CIZ 4 2=y PHOR TFABIE S LZ, 21
HOFERDG . AGM O E > b HEIR L 723 DZ < 31 T4 b &2 ETerlhetk:
WEW—F, ZOEAEITRCRESBRD ZENRBINT, —FH T, —&Bakklo pH
(T KSRIZ K DB DOBIABIC EA- L. @b OIE 8ICE LIZEEHS Ao, Bk
JEDT B ATELEOHEEH (BZLJRBINALY Y LHEKD CaBEEREN?) PEHS
NizbDEEZ Lz, 7k, BIR pH Z2(b23 7 52 W alE T —EICBR a7z,
BOGD V—T ¢ 7 L g{ktk pHox O], &5 W Tkl L2 pH IR FEOMIZIT—&
L7ZBEIE A N T, IEREOHEIZSISREEZ BB 5 2 L ITFEE EREETH S &
Bz b,

S = D
T ||||||||

£ n

pH(ox)

2

o
P

X 3-2-7 wER(L/KFEIC X DR B ONTER L% D pH

RATA NeEUHREMOL L BEIRGERT 52 800, HEMO G R L TE
TERENE 2 fIE 3 5 ATREPEIC DWW TR L7, Bl BTl ~72 K 512 Lrarb* (A 2SR
THRI S, LNIEIHEZ R UERAREWVIEERL < (AL) AIWNEERy (B 2
LEERT D, 2 ard bIIENENR—MORI LE-—FOMI XL, TNTHhD
ED K E WERAREE SR < SHIRDNRVNZ & 2 E KT 2,

IS 3 OO EFRTIE L ERILIRFEIRLE D pHox OBEIZ OV TRET L7255 5.
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a*, b*& pHox OITITWT LG IR C— B L7 BRIEIZFE SO bR o 7203, LHZDW
TIE pHox & R BERZ & > Z LR STz,

70

2 B h @
o o o O

L% (average)

- 3
= O

=

[ 8-2-8 L*W1% & DK L AERME (pHox) DORIR
(O, BB - 535520 ;0. HtBTIFH0 ; A, BEFIFAL; A, DE
530

[ 3-2-8 |Z L*& pHox DRtk Z R L7z, BE{ki% D pHox I 1—8 D&z /A< /3 L, &k
BHZ L > THRA T4 FOBENPRE S EEFT DRI RIB IS, 72 ¥ 25—65 D
FEPHIZIA < 04 LIBIAWBEOREINE ENTND Z ERbD, FIZ, pHox & L*OfH
W37 7 71225 &9 AR IEOFBIBIR RO b, LOET (BIROER) Lt
(B LK EIC L DEEEE D pHox HIK T2 2 E RGN TH -T2,

BRlZ, L3 35 LA F otz 229 5 3kHEI 4T pHox 28 3 LA FOfEIIC, 7= L2 35—
45 OFPHOFEIDZ < b pHox 28 3 LA F&/R L7z, —J7 T L0 45 L 0 REWEEHE
ZERFITNZE A ED pHox 1L 3 LLETH Y | LXOEK & IITHIZ pHox 28 EH-3 2 M A3
BOOINT, 7o, KFEEOET VMIEROREFIC LAUL pH3 UL FOEEIZIZE A ED
FRBFEDEFIZE S TI VT A INRLNVTHDLEEZ DD,

Wz, RIESLT 2 HEEO A MEDORM & pHox OBEIZAE H 9 1UE, L*<35 T pHox
<B OB DIFETNTH T I T HEZFFOHREERCROMETH Y | BT THE
THD LN TV, —J7 T, L*>45 T pHox>3 OB —H oo kh 8 138 2 B i E RER Sy
DB SN B Ch Y RICIE 7 I THEL b0 b G EN TV, 72, [T
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TEIIZ AT DR HE NI 2 CT I T EE R Vb O Th o7,

FROIBTERRNE 2 n T HER I & A R IE O EBIRICOW TR, %7 L b ARE O
DJEALTIRVIETER M 2 R~ 2 L3 < BFOMERRN G/ T4 N OFESR L
ETHZ LT LW EEZ BN,

e) L BELILMFRLIL pH 2 HGH & LI ERRYE M E AR

LB BRI SE | HEO6, BTN S ERbT LSRRI K DR
{0 pH T % pHox ZALA Qb CITERE DR & HIET S HES TR0 L 50 5
U7z, 2 ZCHUC pHox 73 3 & FIEl > 7 HeRi & Mab 2 LEFRF L ORI 2 & Bt
fEF % ) %7 KX EAGE LCHIE IR R £ RE LTz,

@O L*<35 OHERMITRLMEAL U 2 7 23D T, dkfb, AR 1H O #i SR
TIE R B B LA E 220 X5 PR (10mPAZRIZ) HER - FRiEd 5 2 & 23802,

@ L*73 35—45 OHEFEM DL < 1EEm U A7 IZX gy &4, ERLO Lx<35 OHEFEY) &[]
RO PNILETH D, L L ZOBERITET 5 —HHERED IT00U 27 DRk
HbObLETTD, ZNEE U CTRHAERSBOMEE LTHWE O L3 555813, g
LK K DIRHIFRIGIC L D ITEMIE 2 ET D 2 & 3L EE,

@ L*>45 OHEREY) BT HPE CT L TEE A R0 DU 27 MRV, 7272 L
—IOHEREY) Bk HE T S TS A OHEEWIT 3 B OBERRM 2 TS D
HHZENL, ZOMOIRENFEZ AT 555 1% pHox (2 LK 2 HESME,

ZlZL. 22 THRLIL L*E pHox DOBFRMEIZ. AGM 100 2 DDOEAREFE > B 15
T RE SNTERBHT DWW TR B AL RITEDS N TN D 2 L b | o U o il O HEFREY)
IZOWT B A CHEEREDNE A FEENE 2 0I5 D E ZARHTH S, L#Lﬁﬁg\m
HIBIZ & - THHEREW O A (FRZ LY) Ll ok FE bz O pHox OfIZIE, 22 THDH
M= D & RO BRI NS D ATREMEA iV & %ﬁéhétw\%h%hﬁﬂ@-%ﬁ
WNZHOWTRERDOBRET 21TV, W38T A — 2 O OBIFRME A BREE LR B O] & B2 58 E
THZERRELEZEZOND,
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3) PSR FICHBLT 2 I O R
i) TAA Y TSR - D BREE
a) K

— A RIREIE S R & S 2 R T ot — 7 v U MR IC 3 1T D
PEiZ g & UM 2 BT 5 2 L 2 BME LT, 4 RRUTEBEKOEX V7
AT (FEFE—) IR AT 5, RO RO O fE S ik L 7= Ml ¢ 7
SRR AL A S LT D,

17— /LU O A K B E 1000mm 55T, BEKIZ 12 A6 3 AOMZFICEFT L Z O
D H FEAK R 100mm 2825 Z ENL VIR 7 A5 10 HETO 4 » B3 ETHK
KEIEL 20—30mm ZE 2 72\, Eo, THLSOMZE L REFEOR O H X 50mm 25 O %
KD D, FEFERIRITHK 27°C T v 20 OREX S TIRE R F5E (Aw) (IZX
END, TEKED S BRKGERET [T 3 e A EOFRITFMOFEE T 90 A
PLbgzE 70200, FEE 180 A LL Rz 7nkiBlcd v, »od7ed &4 90 HIZE] X
WTHHLI KLY —A] EEREIND ustic KLY —AIZXg S, #RIZEHR
FHUE R LEREE N 22°CLL ECHZ L AFOWE LBIRE O 2N 6°CARH ) & ER
X115 isohyperthermic it 2 &3 %,

b) HEKkRUHE

FE—/VBIZIFA U FREEOMOE & B0 KILETIERBEEIZX > TER S
B Ch DT, HE PN D Mg, — ISR OHEFREE TR SN D, [&
FLHME LRI T7 L2 0 BT K> TRERL S du, Z OB Y3 F 5 TR AR I 3AR D T
TV LIZETe,

ML IR O HE S E ) i 1 0 L AN 0 A L ENL AR E SN TV 528, 4
AR — R O R 72 72 B 07 e M A R 2k L, 2 5 L7zl i e
A7 BRI A BRI DT o TRkt S AV C & 7o, O RE HIE TOREIZH T2 5 B
FIAE, FRo BRI TM LW R EE 726 L, BUECIIORRE R E L THE S
L < ZF5E O BBFIANTON TV AR E 22 WIGITRN A T 5, — T, ihHiER
[ 2 D & DA T 2 MM ICIXIR BRI & - TBE) Lz LEYE 2 i i)E < HEf
L7ofE R, AEBIIEIR T 2 5 LG TEAIR 22 BB 3T T 5,

c) T

FFE—IL - 7 WX O KE Soil Taxonomy (2 & - TERR Sz 1K (X 3-2-9)
IZ KAUTARHIRI IO O AN TSNS, mRENICHKR S K& R H8 X 1 713H
3-2-9 PCHUKAIZE BN 20 FEDO HETH Y | Z OHIKIZIX Entisols & Mollisols 72378
TERHA LTS, WICEHBENKE 2 HIE#EITAAO 12 F T, 2 ZI12iE Alfisols &
Inceptisols 2MEIENAT D & IiLd, 3-2-9 HZHEBTRENT (15 %) Inceptisols
& Entisols OIRAE A8 b LB IR LR IZ 04 9~ 5, £ 72— I Vertisols 73 Entisols
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L <1 Inceptisols ZRfifE L Cofid 2kt R ons (HEX T 16, 17 %),
B, ERROHBENTFHEIND LEORHE WRB (R LEEJFRA LY - World
Reference Base for Soil Resources) & OHEIZ FD@EY THh 5,

v Entisols : HHERFEMmGD THIR X7z, b L < Ia8 B F 713 IEE#E oMb T
BEEZ2WE XV R DIFEFITENTE, Wb o RAT, WRB @

Regosols & Leptosols O—#IZFH Y,

v Mollisol : G E DB ADENWER - L AKREEITAEED MELaFo1-
#, WRB @ Kastanozems (ZFH&E 7 %,

v Alfisols : @GR L ERE L7 IRKRE 2 R b A 4 AHaZs & (CEC) & HEAkfn
FEEN T @V EIR 72 1288, WRB @ Luvisols (Z[F U,

v Inceptisols : 55 70\ UHFRFE IS Lz TECMRD TE < OZE R A2 FF>, WRB
@ Cambisol |27 U,

v Vertisols : BAMPERE L% & 25 C RISV HIRPICZ < OB B 35
%, WRB O Vertisols 1Z[q] U,

FE—NEHIZNCHMXTROND R EEOMAE DTN T UL, Moallisols X°
Alfisols, Vertisols 72 &', FXIAIC @R K<HZE LI B L | HERERFIR I Lz
RENALTH 5 Entisols & 2 FEE 7355 Inceptisols 2MEIE L Clal—Huskic oA+ 2 2 & &
ARLTWD, 9 LER—H#HFICBWT IREL- L] & DREZEOHE] 1ty b
TIRAEDATT HBGUTIE, RSB D2 OZE BABER LTV 2 ATEEMEAEV, T
H O XD IR EEO K X 2B ORERIE TlX, RFEICOE2BEFIAIC XL -
TREDBANITIHT LR E LTRFEEED L < 13K 7% Entisols <° Inceptisols 73771
THICESTEBZ DI, THLEXIRAIC, Bz DRRER O ML 7 & OHEFEHY
AT, EERm 2 G TER RIS L - TEEN - BENRFEICD > THRE L, TERE
< F&3# L 7= Mollisols <> Alfisols, Vertisols 72 & 0D 1583 % O [E A ORERF <0 584 i AE
RIS UTAER « 0T DICE 7o b O L H#HEE S L=,

29 L, B FE LT HRO MU RIRHZEKHMIE T & 0 HEI IR AR
fR7ZAL, D720 R E RV TR 5 RO KE Nicdh > T, EER R
G LTRSS TWD, — 5T, O LoA Lie Wi SR gkt ch v
DIRNVRAKE R EAHE > CTHEOR R L HELRCT V., 25 Lk, Mk oo &
DEEEFIADBITOND DA TE L PmBEML L TR0, db - fEAREITY 2 &2k - T
THAEE LAY AR5 2 L CREBERA AR O N B EORELZX D Z L A%
BWLEZ LR,
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.

PETA JENIS TANAH PADA LOKASI PENEMPATAN
MODEL Ui COBA PERLAKUAN PENANAMAN "
PADA LPH'Q.N KERING DI KAB. KUPANG

f’

4 -
e|

20
f/l
201433 4F dis _’_ /“,F 20
'{% { ‘j .’

JENIS zﬂ\lﬁ.l-'

LEGENDA

- L

=
21 LOKASIDESA SAMPEL Haphdand Mﬂ Pl
Hapkidands Encoaquapts |
O] Haphdand s Eutrudepts |
Haphudells Agriudols
Haphudols Estrudepts
G Haphiduts Dysrudepts
(1] Haplustapes Agrivstols
X Haphistapes Haplustalits

| Haphistepts Haplustols |
. ! 11 ﬂzﬁ Y, F[H » %m:nmw Ustips amments.
v [ Haplistepes Ustomhents
sl oaun. Haplistans Endoaquepts
(] Haphistols Agrusels

| (2a) Haplistols Ustohents
(] Paleustubs Haplustepts
||||||||||||| Udipsammants Endeaquents |
e Ustipramments Maphistands

|

|

|

l
ﬂ’ a—’ (7] Haphustans Haphestepts ir ¥

|

%] 3-2-9 FE—/LE 7 S HIX D HHES A & AREET T IVIRIER

i) BT AMERH D 115
a) 2011 4ERE. 2012 4EREHE M T8

2011 RO FETAKE b U V3EBIOHE IS 2 /06 & 35 . BAE — IR
+ (2 1K +) &G Alfisols Th 0 74 U A Rd, F - AE—IGHEMERS - 0 fF1E
2 & =T vertic 2FFEH R L, BRICITHBIZ L > TZ 7 v 7 BSER S FL, FikE RO
PO S D 2 L DMEAEITTORIRIZ 2 28560 5 Oz, NCIE HEA M 2
ZrTHERFOILRAKDbNDS Z L THEONTHRSHD TRE LR D 2 & TROJ

ZIE UBBENRET 22BN H D, 2085 IR TETRERRYWERNK e AT 5

*ji’C CEC & ERLfafn B 1385 iz | <AL PR R BRI —RICE W E B 2 bild,

2012 FAEFR MO 181X, Mk HEARE A OS2 F6 & 3% Inceptisols & HIT & dv, L
FEIEEFRFE AR IRLS 72 < pH X7 —8 DT VA U Z/RT— 5 CLaIdmu W iREaz
245, I FEFHARHMBEHIC oML TNDEZEnD, HHEORA « FTsmE IR/
=<, BEITHEE FiE L TWD (B 10cm—100cm F2E), T b ORHE b AR+
BTN CIIARRT I RIE D D I & B 2 D08, AIKEZ R & 3 2 70 DRk
MDEEETAED 7 A ROMFED D70 < H O 7 A BRAs LI O ERDNEFICEE T, -
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DAL 53 D26 < DERILER D> B 72 2 B R OWRIE R 2 T L T g EHEE S
Too T 9 LT=8KIEM) OO 72 HIRL T O FLBRIE— RIS FLEE D R D T/ & < Si9R ) TR & PRy
T LD BRI ATRE R WD 2 AR OLRKBENIIRE < 72 < KR HHEICZH
o THHIRIN EF ORIRERK & 70 2 ATREMEANERE S 117,

b) 2013 4 EERERGHI D IR D R

2012 AL, X 3-2-9 O HEASAKIC JAUEEFE—v - 7 N HIK The b K& 72
mfE % (5 % Entisols & Mollisols OIETE/S A HIAR ICALE L TR Y . ARERHUIR X 7
VT WIS BT SRR RO EE X — 7y FO 12 RFLTWD, ALEED
MBI S R HEMECIX, LT~ Z X ) IcmERmIciIRR_RETH D
Entisols 23AL 3 Ai L CW5D, 29 LIz Cid, BFEICOI 25 - BEFIfick s+
BT O DITHIRLO HEWE S Kb TR, A B3 T, £7o, MEITT
%L DAKENBEH L THY (FHE 3-2-14 ()., HHEIIAKEDOEBIZT ISR EAT
W5 (BH 3-2-14 (F)), HERMIIMEEG MG S Th o 7vh ) ke 2 LS
T X D 13 pH X 7-8 OFPAICH D, MEMOTHEEITZ D X IS, FRtd HREIRE £ K e
IS D BRI 2 R & 3 5o R D 1 > TH Y . 70 VHEITIA, fid T
BOAZTE L SWAEEE O, AR TR - ORI ThSNZ ER TR
N5,

X 3-2-14 2013 FEREAM D 118, = 113 < AIKCE DB T Z 5D & A,
W 20 U ORBRL M E N D TN D L 9 7o id, 2 U8 N — L TR
DL ZAED LT OMmEI L THIA Z LT B,
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IO, 9 LI HEOSART 2 ik T OFRREMIZH > Tk, BIARDIES - £F
& o TORKNICEBFIZHHNCBIT DL 25 2 LN THRIN, ZO78 2013 4 FEHH

. AT 7z > TIE, BIFEOERZR I
2T HEORAK N @D D728
DIPRRBRINE RN & B 2. RIK,
BRI & B W R
B A fL A A A TR AR ER % B AA
L& ZATHhA,

X 3-2-15 2013 ALl O IR 2 13RO T
< DAKEDEBENGEH L TV 5,
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3.3 MAUIRVEUMBRFESOERRNDESNE

A AsEET mE 1E
EESR g 2 — B AR

1) HmEEm

AIRECEIR X, AR RN 72> TR Y . DR LICE - 72 EHZ &
ST, KRBHORZ, AESBOBETR ., W, &k & Okt 2 EIRBE G R
DEBEHEL TS EEXOND, BT, ARBICMHEL THFET S/ 74 b aE
ME RO B LA o 7285 A1, 8D CleE7ZR 148 CH D BRIl H s A L, 138
OFEPENTE-E L 72 D ATREMER RV, —MAIC, BetE T, Vo B UL vy
L, w73V U A, #HiE e ERYOLEBICHLERVFGLRORZNEEE 70D (R - %2
£ 1984), I BT, $k, v A TAI =T LR EDNHEGEM ST L TE T
FAGIER T (BB - 20k 1984) . ARG ClX, A REIEBI I 2 5N TR O3
DIEHEREZPE L, BEEAOESRELZMD L EHNET D, EORTHEORE &,
Z O THEGFMC L 2B NG, EO X9 ARt RO KR Z 023 A IR ER R B TR
DEEZET D ER & 22> T D ODHERI LT,

2) ML T7IE

A KRR TEEN )~ 2 N0 A RESEBI . (85 (L% PT. Antang Gunung
Meratus) (2 V% 23 4R EEIC R L 72 BAATBA IS £ 7 AR TRl 2 8RR U 72, FHARIRAY 2 47
ST AEFRARD D 2014 42 2 H 25 AICHEE L CHEAZBRML, BBOREIX, BHRZEL
DR LUToR X (BREX) . R EEZ amE L L2 X (K LX), Fhix
THiE &~V TF v T 2Tl o DB (B L+ MR+~ /v F 2 7 X)) D 3 ALBX ) 5 E A
L7, fEF ST 5 8 9 %, Acacia mangium (<> %7 A), Melaleuca cajuputi
(1 ==7"7) . Anthocephalus cadamba (2 7~ ) . Swietenia macrophylla (<75 =—)
D4R (FHE 3-3-1) NOELRRLT, ~UFULENTTIE, BIEREX THAE
BFENEmLS, KEDIWHEETHD, —FH, Yy AR &~ARl=—i% HBEKEX T34k
BFEMES, BED L 20D, FEXO D WIIE L HEE+~ LT o Z KT EN X
WETFECTH D (1K 3-3-1), 3AFEX, 4 BFEDFF 12 7o v b (BHBREX I-AL, A2, A3,
A6 ; ZEX II-C1, C2, C3, C6; &t +iEE+~/1F 27X II-E1l, E2, E3, E6) (I8
W ENEIL 6 RDOHEFARN O+ IR LT2HED 5 b b B WEL 1T 2B L 72,
PR L 7-%E1%, 80°C T 2 HMEAE: S, Quadir et al. (2011)D J7#E Tl Rk L L7, 3
(#7100 mg ¥l E &) 2R e 'L o fhfET 2 —7 (DigiTUBEs, ¥—= /LA =
VA) AZEVEY | 68%fMHEE (TAMAPURE-AA-, ZEE(LET3) % 2mL Iz C—HuiEu
2o BE—hr7 1>y (DgIPREP, ¥—T /L% A =2 R) & HWT 110°C THEEANIEIE /2 <
7% F T L7205 35%iEfE bk FE K (TAMAPURE-AA-) % 0.5 mL il %, & 512 110°C
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TIRAEDZZE 2 < 7 D ETIE L 72, 1%HECER LT=DH, 7 1 /L% — (DigIFILTER,
VI AP A T A) Tl LT, BEBRET O v BY A AT T A TRy
UL, HiEh, Bk v TAI=U LA F N U LAOREAZFERE T T A E RS
#rit (ICP-MS ; 7700x, 7Y L > b7 27 /7 mv—) THE LTz,

Acacia Melaleuca Anthocephalus Swietenia

mangium . cajuputl cadamba macrophylla
s AP AT j

EE&&l%@Eﬁﬁr%@Ebﬁ4ﬁ@

900 -
300 - niRERE n B n B HER+TILTFUY
700

_. 600

§ 500

WE 400

* 300
200 ‘
100 4 EXEEID)

0 96 80 4496 88 4856 88 16
ESZ PN HhadT iRy IR =——

X 3-3-1 AR L= 7" 1 v b oA E & AF%E (2014 4F 1 ANE) EITFEH+
HHE(RZE (n=4-24) Tb D,

3) MR EBLE

Vo, BV DA =T XU L ATy A @ihE, MYOAEBICLERVETLET
BHo, HMBAOKEDY | BV UL 7R T LAOREIL, BRI EOESE%
EX TR & AR TR LS 2 <, L LAKED JWE EXOE L+t +~vF o7
XDOUE D PRV D~ 72 (K3-3-2), ZDZEND, TRHDOITHEDKZIL, FRIEE
EX THEADOREZHIRT 2 EEZRNIZITR> TV W EBx bhi, BRERSE L i
B+~ F o ZFRCIREIMENZ LITHT 28 & LTI, BENIWZ 22X 2R
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RINBZOND, —J. AN T AREIL, R OBEWERIEFRIE X TR LUl LEE
XL HIEVEBICH 57 (K3-3-3), HLT 7 ADKRZ DEHREE X CHBADRKE %
HIRRT 2 EK O — 21272 > TN D ATREMEN H 5, BENREIL, WHLXIZ X2 EWITRD 5
niginotz (X 3-3-3), #HEpOMEEIT, 15-20 pg/(g dry weight) K & S TEY

(Marschner 2012) , WL OMIFE S+ 2 flifn 2 5H LT\ 2 & bt sd,

L~ T NX, WD MIEITLHR T D L FRFC, BRME T CRIEtEA & &l R & %
SIEEZTIHAER DD, HEMPERIZRET D720 _M\Eﬁr’fﬁ%@%&: + 50-150 pg/(g dry
weight)f2 £ T, 500 ug/(g dry weight)Z 3 L ERIEZ SIS ZTHARH DL LV D
(Marschner 2012) , HEARARDEEDERIREE L, WIHLOMHE S 100 pg/(g dry weight)F2 L
EoleZ &b (¥3-3-3), BOBWRIFITEE TWRWBRA LN, —FH, v D
FE(X, 10-20 pg/(g dry weight)F2E£ & ST Y (Marschner 2012) , WL O4FE &
‘i B EEA LTS EE LN (X 3-3-4), HEWFEIZ L > Tl 200 ug/(g dry
weighyZ 2 5 &, v W EEERGI SR Z I 5 L OHERH Y (Marschner 2012) |
ST PREDEN T XY R TIEY A OWBFIFENEE TWD RN H D, T3 pH
PRWNEE - T DAEEDRHEATND & THEL TR, L pH LEO~ TR
FEDRICHFICERITRO b2 o T,

TN =T LFRICEET L2 LBRELZGSE IR TH Y, T OMRIE Tt 1
BT 2O AE B LRI MEE ShitTng (547 1994), pH 3 &0
TR, MYOAEBTICERELEZDIZEOREBEOT VI = APETHLTLS S
(Tahara et al. 2008), FEESICHHBARDETHL T LI =0 AME S (¥ 3-3-4), 7w
S ULABREIENENAB THIHYEDOT LI = ARERE L WD ETFRENS, 7277
L v Ay EEERIC, B pH CEEO T LI =7 AREORIZEIHRITRD bivie oz,
Ala], WEFAR DRI Z W LR, DL T ARZROT IV =7 MBRIEN A R ER
%Eﬂiﬁi&f“ﬁ%ﬂéﬁ@éﬁ EHEL CWIEROMEM E LTEX LN, EERNZHEET S

JiE, B LRI, AR ERR EOR R EBAGDOELNENH DL, 4

SR LTo e RICB LT, R OBITERZEZ B TE 5 L 5 xR ehrotz, 4l
i{ﬁlnzxa‘%k L0012 BMETLHED LD ThH HERIZONT LT 5 & BREWV
ERBFLND0E L,
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4000 -
3500 -
3000 -

EiRERE e EL o BEX+HERFTILFUS

w1
o
o

M)

O
FE (ug/g dry weight)
N N
o U
o O
o O

=

000
500

N:::|

N
4

TUXYL haTTF vk  IhRH=——

30000 7 " RERE 8 EL = BT HERATLFLY

25000
20000
15000

K

(AU L) 10000

FE (ug/g dry weight)

g 5000

ToXI L hadT vy IRA=—

16000 - iRERE nEL nEBXHEEILFUY
14000 -

12000 -
10000 -
8000 -
6000 -
4000 -
2000 A

Mg

(RTRLIL)

FE (ug/g dry weight)

N:::|

<
4

ToxY L haTdT vy IERA=—
X 3-3-2 fHADED Y o0 Y TA, w730 LAEEMEITEY) HEERFZE (n=6) T
b5,



40000 wRERE wEL w BT HEE+ILFY
35000 -

30000 -
25000 -
20000 -
15000 -~
10000 H~
5000 -~

Ca

(AT L)

£ (ug/g dry weight)

Jeh

<
4

ToXY L AATT vy wRA=—

60 - HIRERE BBt s BL+HEE+FTLFLY
50 -

Zn

(EE$R)

& (ug/g dry weight)

N:::]

N
&

RoFIL HhaTT SRy IRHA=—

ﬁg‘ BIRERE aEt s B HERFILFLY
fg 140 -
¢ 120
F:(3 E; 100
& 80
(&%) E )
X 40
Hll
s 20
0

RvxIL hadT OvRy IRA=—
X 3-3-3 FERADIED DV 7 A, Hifh, SRREIEIT TV CEERE (n=6) TH D,



iigg 7 IEERE R Bt e BL+HEE+ILFLS
5 1400 A
2 1200 -
Z 1000 -
©
Mn 20 800 - pH
. op
(RoAHv) 2 600 pH 6.0 6.8 5.8
ETX 400 4 3.4 3.3 6.5 pH
% 00 3.2 55 7.2
0 _
IUXYL hadT Cyiky WERA=—
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3. 4 EBFICEBTLIEMEARDEHMEBEKIZEISITAIVFTIEZVADEL
RERERE AFBEAE i R

1) IFU®HIC

FIREAIEBI I Z BT H THOPRRBICE D | 007k E0 & LTINS A
P)J—7p KRB DA T D Z ERMRIINTWVD (X 3-4-1), R — 72 KERENAE L HH
K& LT, Mk & OBEOMHIIE OB D S0, EHIC X 24 EDIZ L 5 O FERE A
BEZOND, ZTOKEEVIZ, WOy AHFET 20000, BRENZ W E I
AMIGFEET D LOE THAY TH D,

A

X 3-4-1 A7z MHAMIZE O THIA S DHKERE GRORICAE T KXY ),
U By 7 THELUTEROBMITKBIZE > TWDHA), A HREE L 72 & T CIERMRITK DR
S TND(B), DT MICMHMUZ 2 S T2H/FITEBNT, KV R TETNS(C), KizE Y 2VE
CIZfEATC RV T, EARDOHESED L 54115 (D),

WEKERBEICHG D & HIRORIBRIZAKDG 7o SHv, A SZHRHEE DMK T3 % 72 ORI &3

BRHEOMEIIENE L AT 5, BAPIEIT, HE LR L TOS]I ) A— hATE
FAEHCREDRIN T B, & 512, BRTOREN BT £ 5BFENRIC LT,
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FEINTCMBEBHBEINTLE Y, o, K, KM EEZEOCRBRA T 720, +
BEREYE L AEE4 % (Ponnamperuma, 1984),

WARBREICS D SND Z LICX DL < O &L B TR TR A BORENME T2
T ENHE STV D, FEERHID B A OFEF AN 2K TH A MME T2 2 &
B S5  (Regehr et al., 1975, Sena Gomes and Kozlowski, 1980, Bazzaz and
Peterson, 1984, Pezeshki and Chambers, 1985, Beckman et al., 1992), il & L T,
Pseudotsuga menziesii I%, #K#% 5 R ANICEERBORE R 222 VIR T3 2 Z & Al
INTWVW5D (Zaerr, 1983),

WK Lo BIARDSABGERE DK TIX, £ < OGAICBWTRALO M & FHE RIE S
T % (Pezeshki et al., 1996a), Z 5 L7=#KIZ X 2L OPHE O WA T L W
(Kozlowski and Pallardy, 1979, Sena Gomes and Kozlowski, 1980, Newsome et al., 1982,
Tang and Kozlowski, 1982, Norby and Kozlowski, 1983, Pezeshki and Chambers, 1985,
Sena Gomes and Kozlowski, 1986, Larson et al., 1989, Wazir et al., 1988),

ZI T AFETIE, A RETTOEH Y~ ¥ TR ERBITEIZI VT, it
KIZE DRI Z HERT D701, #Fp 2Rl £ < O ORI 72L& 57 5
CEATRER ISR 2 VT, IR A NS T L A S LT,

2) ik
i) EER 1

Banjarbaru Forest Research Institute O HIZIB T, AKX & XFRRX ZBRE L, #h
INTHEAROEDOETORILI L XV X ADMEFIToT-, E=— AW Ey MEHE A
M, Ry FBREEITKITEPD LI LIZbDZHKIX (n = )& L, ZOREZITHR
WHOEXHX (n=2)& L7-,201349 H 17.18.19 HIZHEEHFX Y — 7R m A —%(SC-1,
Decagon device Inc.)z W\ CKfLa v ¥ 7 # v AOMEEIT- 1=, WEITHESTHIIC
JEBH L7 AR E Lo, EBROKT %X 3-4-2 1ITR-7,
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’ ’

X 3-4-2. KNI DOkET-

2013 4= 9 H 17, 18, 19 HIZfE M L7-#fI%. Eusideroxylon zwageri (Ulin), Anisoptera
spp. (Marsawa)., Nyaway (%4 ~ ). Shorea albida (Meranti merah)., Aquilaria
malaccensis (Gaharu), Cratoxylon spp. (Garungang), Shorea leprosula (Meranti), Shorea
smithiana, Alstonia scholaris, Peronema canescens (Sungkai), Neolamarckia cadamba

(Jabon), Samanea saman (Trembesi), Swietenia macrophylla (Mahoni) T& - 7=,

i) 3Bk 2

FEBR 1 L REABRIZIOKIX (n=3)LxIX (n=3)zE L, FikO&HEEZHW TR
B 5 ADREZEAT -T2, 2013 42 11 A 11, 12, 15, 17 HIZHIE L 72#ifE (L, Samanea
saman, Eusideroxylon zwageri, Anisoptera spp.. Shorea albida, Alstonia scholaris,

Neolamarckia cadamba, Swietenia macrophylla T& > 7=,

3) fEkEIc oW T

Anisoptera spp./&, Bl Ti% Marsawa (Mersawa) & FE(ZI TV 5, AREBRICHEH L7
DFERITABTEDS, [FJE D Anisoptera costata (I, & 67m, MmE A 152em (TR L,
HBEAEZ KT 5 (Ferry, Online), 125 700m £ CTOXH kT 7 /30 FHRLH FE 7 &8
HEHTRLNS (Ferry, Online), JITRWORHE HESCREOME HECTEBT L TEBY .
FFICAPRCEHIF TR oD, MMM TOATRBRAINTWLIETH D (Ferry,
Online),

Shorea albida i%, 7 % /377 X B ORI THM T Meranti merah &IFIN TV 5, Hf
L 45m, BT 120em BL ISR B 7 2 XTT X MOMIERER A TH 5 (BEAEIT
%43, 1986), #41%. Light Red Meranti & L TH4 CTH W IEFICHAHTH S,

Eusideroxylon zwageri I%. 7 A/ FF OB THMTIE Ulin LIEER T\ 5, BiEi
36m, M ERRIE 95cm BL EiZ72 % (Ferry, Online), 1% 600m J&id £ TOME LHE D
FE PR PR IC RS 2 7 A AT FRENKICE SN D, LR TEHEAAETH D
(Ferry, Online), BSMANRT 2L bH Y, IR TITHELATOEFA L L THIEL
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TW2% (Ferry, Online), #IEE<, BVIZ< WOT, FEFITERTHY | mifkidgist &
LTHWHIRTWS  (Ferry, Online),

Aquilaria malaccensis (X, ¥ F a U7 R Y v 3 v EOARARMY) CHLH TIX Gaharu &
FEEN TV 5, BElE, 20-49m, ELESE 60cm FREIC72 % (Ferry, Online), pEo4}#E O
RIS ZUHM TR 5% (Ferry, Online), # 1500m fRE L THAM L TR Y . ks
RERAENDHELLE LA N, ENPDRELEDEr—LALBETLED
(Ferry, Online), EIZHJIK/NINEWTAFT LTS, IWAKREARDFEEE L TIFERFIZHLA
T 5 (Ferry, Online),

Shorea leprosula i%, 7 Z T XEOARALNEY TH Y | BTl Meranti & FREHL TV
Do Mmid 54m, MmEAT 161lcm £ TR L, BEARE RS2 (Ferry, Online),
RiE 700m £ TORE 7 2 3 T MRE AL L ILIIESCRARSE O LB BRI U 7ok HE 0
BHEICABTL, AREETHLR LS (Ferry, Online), —IRAIZBWT, HELATI S
FET DAL LTIEET D (Ferry, Online), MIZERTHS  (Ferry, Online),

Shorea smithiana (X, 7 Z T X FLOARKEY T 5, Him L 66m, & ER T 164cm
FCHEL. BEaAEEZ#EKT S  (Ferry, Online), & 300m £ TORA 7 X /30 F4k
ZRER L, ILESCEMREOME BRICAEF L, AT LR 65 (Ferry, Online),
ZRARIZEBNT, BRELRID DAFET DERfFAR L L CHF/ET S (Ferry, Online), #1I13E R
T % (Ferry, Online),

Alstonia scholaris (%, ¥ a vF 7 FUROBATH S, BEx 10-50m, MEEEIE
125cm £ THE L, mABZ#ET 5 (Ferry, Online), 12/ 1250m F TO "R T L
Roivd  (Ferry, Online), B EPBRITE < NOHIEDNRBO LN TERY | FRkx RiERD
Bz b= 63 2 ERHLMNTR> TS (Ferry, Online),

Peronema canescens (X, 7~ Y I7ROARAEY TH Y | &L 45m, & B
102cm f2IZ72 5 LA TH D (Ferry, Online), /& 500m £ TOIRE 7 X /34 % kA
IZR B, WREHSCHIR WO B2 5 F EOREICHAF TS (Ferry, Online), #4134
HOFHOAEFEIZFIH S D (Ferry, Online),

Neolamarckia cadamba (X, 74 X RO KA TH V. BHEIL 45m, Mo E e
100-160cm FEIZ 72 D M RA CTH 5 (Wikipedia, Online), 12 500m £ TORE 7 & 3
xR ZRMIZHE v, PRSI WO B 72 63 R ORI b 4AEF 7 2 (Wikipedia,
onling), MITELESCHE EOAFEICHFIH & s (Wikipedia, Onling).

Samanea saman &, 1 A/ FEOBIARTH ) BLH Tl Trembesi & FEINL TV S (Ferry,
onling), 15 A > Rek & kBN FEETH 5 (Ferry, Onling), 1 & 13 20-30m £ TlET 5.
L OREERPZ BAF & L THWS RS (Ferry, Onling),

Swietenia macrophylla X, > Z B OBATH 5, #iEid 45m, M ERIT 2m 72
(7% (BVHREMINTTE S, 1986), FPEIIFI K Th 2238, BIHITIW T, BRx 235l
ENTHDL—RNRERKRTH D, AFAMTHY BIZFHREITHN LR TS (B
Wbtgi=, 1986),
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VEIHE AL, 2 AR 9REIE D

Stomatal condactance (mmolm2s1)
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3-4-6 |2 Shorea albida (BT KL &7 X v ZADORKEELEZ 7T, HAKKOK
a2 A F, 1LHEHE 2 HHICBW TR &l L CTRVMER 2SR S5,
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Time

3-4-6 Shorea albida (Melanti merah)iZ B} 2 KL v # 7 &Z o 2 DRRFFZEAL

o

Stomatal condactance (mmol m2s?)
= N w S
o o o o
o o o o

3-4-7 |Z Aquilaria malaccensis IZ5 T 2 KL & 7 # o ADORR A &R T, HK
XKOKILa v Z7 % v A%, MK EREOMER 2R Lz,
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3-4-7 Aquilaria malaccensis (Gaharu)iZ B} 25L& 7 7 o A DKL

3-4-8 |Z Cratoxylon spp.\ZBIF 2 5fLa v ¥ 7 # v ADRKELE R T, KK DR
flarxr xR, 2 HAIC 12 KExBRX & RgEOMR 2R Lz,
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3-4-8 Cratoxylon spp. (Garungang)iZB i} D RfLa v &7 & o A DR
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3-4-9 |Z Shorea leprosula ([ZB T 2K a v & 7 ¥ v ADRIEENERT, HAXD
KRALar 2 223 1 HAD 10RHIZE < ROMmA AL, 2 BHRIE %
FRIX & [AlRR O &2 7= LT,
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3-4-9 Shorea leprosula (Meranti)iZ 31} AR L2 v & 7 2 o ADRRRFZEAL

3-4-10 |Z Shorea smithiana ([ZBIT AR fLa v &7 Z o ZADORKEEZ R, HAKX
ORI Z 7 H o 2F, 2 HED 10 BdH 7= 0 ITEL IR AR R ST,

350
n

o
£300

o
£250 |

Stomatal condactance (m
= = N
w o (%) o
o o o o

o

Day 0! ——Flooding Day 1| Day 2
—&— Control
- —@—Control
8:00 10:00 12:00 14:00 8:00 10:00 12:00 14:00 8:00 10:00 12:00 14:00
Time

3-4-10 Shorea smithiana (2817 2 %L v & 7 &% o A DRREFEAL,

3-4-11 |Z Alstonia scholaris (ZBIT 2R fLa v &7 Z o ZADORKEZ R, HAKX
ORI Z 7 Z o AF, 1 HEIELS 25 @EmA A S0, 2 B BIXXRX & FREED
i\ %= LTz,
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3-4-12 Peronema canescens (Sungkai) (BT 252 &7 ¥ o ZADRKEAL
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3-4-13 Neolamarckia cadamba (Jabon) (28} 2 RFLa X7 & o A DR
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3-4-14 |Z Samanea saman \[CBITAKILa v ¥ 7 Z 2 ZADORMEAEZ R, HAKKX
DRI H 7 Z AT, FRX L LT, 2 HEIZEL 25 mzER LT,
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3-4-14 Samanea saman (Trembesi) ([CBIT AKX & 7 ¥ o A DRI

3-4-15 |Z Swietenia macrophylla (28T 25 fL=a v ¥ 7 & o A DR E\b A =T,
KEDOZ T &7 2 A, sHRIX & RO %7 LTz,
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3-4-15 Swietenia macrophylla (Mahoni) (BT A2 KL= v # 7 ¥ o A DR
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Samanea saman O FEBRK THEOMET (¥ 3-4-16A) L KL= v # 7 & v 2 DFRIGZEAL,
(19 3-4-17) % 7%, WAKOGA L F 7 2o 2%, L ARO 13 BLUBEZLT4 AHO
14 FELIRRIZRIRIX K 0 (Ko 72, 2Dk, 6 H B T, T X CTORNCB W TR LY
Koz,

3-4-16 EBRHE TR OB RO
Samanea saman (A). Eusideroxylon zwageri (B). Anisoptera spp. (C). Shorea albida (D).

Alstonia scholaris (E). Neolamarckia cadamba (F), Swietenia macrophylla (G)
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3-4-17 Samanea saman (Trenbes)iZ BT 2R v ¥ 7 Z o ZA DRI
R TR R R 2 A T, ¢ IR CHE 4 Y (t-test, p<0.05)
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Shorea albida ®FEE#& THORET (X 3-4-16B) L [IL = v & 7 & o Z ORI (X
3-4-18) %7, WKKDOEGA L Z 7 Z v Zid, MRX LB L T6 HH® 9 b 11
Kedp7= ) & 13 Kb 7= b TEA o T,
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3-4-18 Shorea albida (Meranti mera)liZ B} 2R Z 7 X 2R DRI
RN R 2 A R, ¢ IR CHE A Y (t-test, p<0.05)
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Alstonia scholaris O EER#& TREOEET (K 3-4-16C) L xR fLa > &7 % o A DRRIEEAL
(¥ 3-4-19) % 7~ ¥, HAKXKORILa &7 % A%, SRX LI LT, 1 B HO 13 KL
Be, A HE D 8BNS 118, 6 HHD 9BEND 11 BRI o 72,
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3-4-19 Alstonia scholaris (2} 25L& 7 2 o XA DRERFEAL
RAEM TR R 2 A T, ¢ IR TR E 4 Y (t-test, p<0.05)
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Neolamarckia cadamba @ FEER#& TIRFDERT (4 3-4-16D) & kAL o & 7 & o A DRl
At (X 3-4-20) 2~ 9, HEAKXIZEBWT, 4 HEIZ 3EAEF 2 FEAENEFEL, 6 HEHIZT
RTOMEENFE LT, REITEEE LR 5T,
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3-4-20 Neolamarckia cadamba(Jabon)iZ 31 2 KL v & 7 % v A DAL,
RAEMR TR R 2 A T, ¢ LB TR E 4 Y (t-test, p<0.05)
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Anisoptera spp. D LB TR OEE T (X 3-4-16E) E K fLa v & 7 % v 2 DRRIGE (X
-3-4-20)F R T, WOKROKIL A F o Z Ak, R EHEE L T4 B HO 12 RiLFE,
6 HHD 9K E 1572 TR N L7,
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8 0 T T T T 0 T T T T
S 8:00 10:00 12:00 14:00 16:00 8:00 10:00 12:00 14:00 16:00
8 900 900
o
S 800 - Dayl | so0 - * Day 6
(8]
= | |
g 700 700
S 600 - 600
n

500 - 500 -

400 A 400 - *

300 - 300 A

200 - 200 A

* *
100 - 100 -
0 . . . . 0 T T C T T
8:00 10:00 12:00 14:00 16:00 8:00 10:00 12:00 14:00 16:00

3-4-21 Anisoptera spp. (Marsawa)lZ BT 2 5L v ¥ 7 & 2 A DR
RAERIERE R 22 2R T, ¢ ITE X CHEZEA Y (t-test, p<0.05)
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Swietenia macrophylla OF2ER#& THREOEEF (X 3-4-16F) & KL= & 7 # o A Dkl
(X 3-4-22) % 3, AKROGKI L F 7 2 A%, 6 HHD 11 Kb -0 Ik R
LHB L TEd ooy, ENLSMIHIRIX LB D 620 o T,

900 900
800 - —O— Flooding Day 0 800 - Day 4
700 1 —@—Control 700 1
600 - 600 -
500 - 500 -
400 - 400 -
~ 300 - 300
%)
£ 200 - 200 -
o i 4
g 100 100
E o . . . . 0 ‘ . . ‘
g 8:00 10:00 12:00 14:00 16:00 8:00 10:00 12:00 14:00 16:00
& 900 900
©
-g 800 - Dayl 800 - Day6
[e]
o
< 700 - 700 -
IS
£ 600 - 600 -
o
9 500 500
400 - 400 -
%
300 300
200 - 200 -
100 - 100 -
0 . ‘ ‘ : 0 ; . . ‘
8:00 10:00 12:00 14:00 16:00 8:00 10:00 12:00 14:00 16:00

3-4-22 Swietenia macrophylla(Mahon)iZ 5} 2 G2 v Z 7 & o ZA DRl
RAER TR R A 9, ¢ TR CAHE A Y (t-test, p<0.05)
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Eusideroxylon zwageri O F2ER#& TREOMEF (X 3-4-16G) & KL= ¥ 7 & 2 XA Dkl
(K 3-4-23) %~ T, AKRKORILa L Z 7 2o Aid, MR EKBLT, 6 HHED 9
Kea B 11 Kedp 72 TIRF L7z,

900 900
800 { —O— Flooding Day O | goo - Day 4
700 1 —@— Control 700 A
600 - 600 -
500 - 500 -
400 - 400 -
300 - 300 -
£ 200 - 200 -
g
E 100 - 100 -
8 0 T T T T 0 T T T T
S 800 1000  12:00  14:00  16:00 800  10:00  12:00  14:00  16:00
S 900 900
el
S 800 - Dayl | s - Day 6
[S]
E | ]
g 700 700
S 600 - 600 -
n
500 - 500 -
400 - 400 -
300 - 300 - .
*
200 - 200 -
100 - 100 -
O T T T T 0 T T T T
800  10:00  12:00  14:00  16:00 800  10:00  12:00  14:00  16:00

3-4-23 Eusideroxylon zwageri (Ul IZB 1} 2 KL v Z 7 & o 2R DORREFZEAL,
RAEMR TR R 2 A T, ¢ LB TR E 4 Y (t-test, p<0.05)

FEB 1 TIR K LD Rl v F 7 U ADME T LT, E. zwageri, Nyaway,
S. smithiana ® 3 FEOHZTH Y (X 3-4-2, 4, 9), MO TIX, 1FEAERNBXELED LR
VMEA N R b7 (X 3-4-3,5,6,7, 8,10, 11, 12, 13, 14), —J7, 5Bk 2 TiX. N. cadamba
THIEN B (X 3-4-18), S. macrophylla LA OFECRALa L X7 X ADIK TR A S
M 7-(X 3-4-15, 16, 17, 19, 20, 21), Z DIE Fid i Gaaﬁﬁ%%t&ot(l341516
17,19, 20, 21), Z ORI G, 1-2 HREEEOEIK TIL, FAEHEKIC L 2 BT R o720
M, AR E L EOMKREEIC S b S iaIx, aﬁ@éa ZIET D Z LR
ST,

INHDZ EnD | ARBARIIMIZ I W THE C D507 KT-E D IZ L D EARDOHKER
B, LEMABEL TR £ 9 Thiud, BAROAFITHETLIWRENH L L EF R 5,
:@F‘% IR LT, BROBICHAKZDO L DE LV RL 7520, HO0UHHKT S
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Mt 2 feRB U7z BT KIS EV 2 & A3 0o T 2 K (1], Melaleuca cajuputi) 2
RS D7 EOREPAZNTITRVNEB R BILD,

(51 3R]
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3. 5 HEANEFELHIUVIESEHHER

EES R et o 2 —  EESR—RR, KHRk—
BERGHERT: Hp—&

1) HmEEm

i IRERARBR O FRAREE ORIEEA & LT, BHRRETICE END 31 74 b (FeSy) 235
MENDZ &I LY | FEMEmERE TN AR ST AR O REEZ T2 R H 5,

29 LIABRELEMT 5 FEE LT, A ISR TR EZ R T3 2 HIEO/RMA T3
EAN LB RRMICE S, T IO T2 EOAT Z & T, MR O ESF - iR
AT D EEERNEZ DN D,

FP. MHANELOMRE L TR, O RNICHERTEZE DD Z LIC k) THEER
WARECTH D Z E3bFbind, WiT, LEEROFLSE LTE, Oz T, @&RtH
THRENTRETH S Z L, QHIEO LT MREKIc L vk & TlE~Y > Fe L
TOMRENIMIND ZEERDHITOND, —FH, HMARE O~ A F 2w E LTE, £
MEFEOREL HEI A NBENZ ERFEF L5,

Z 2T, ARBR T, ARFEES OO R LckB W T, REKRB IO A A& LD
HMEAREET 2 2 L2 AL LT,

2) xtgeHh & ik

FH Y~ Z NN Dy VRO TAI O 4 REIESEIRIZ 33\ T REstE R ARk &
. ORI L7 251 LT, 2012 4F 11 A 28 HICHE 2 & T8 L O g8EH
B Z TREDm Y EhE L7,

AT, ~ 7 =—(Swietenia macrophylla) & 7 # <7 (Acacia mangium)d 3E4E 1 &
Az, REEREIX, T 3 2OREHREL, THENA Im MR CTHER L, 3AD&
ty hELTERYHFV, FEFEICOWTHUEXZNEI 20~24 By FZEEL (X
3-5-1) Mk L7z (BHE 3-5-1),

O = bhr—b (ELIEX) - ERIEEEX

@ 30cmXx30cm DAL UM LR+ - IR RNE HIX

@ TEBIHEMIEL 2R R ZREE TEHED, I E O 7% SR BEICH
15cm X 15cm O R & BT AR ZE AT 72, 7ed5. RO FEICITHEARH O/ &
BRERT . o hFEEKX (BHE 3-5-2)

FlF %, HEFRAR D 1B H OHIE & L CRE 2 5Hl L7z, £/, % 2 B H Ot & % 2013

3 A 18 HIZHIE LT, 7o, TNENDOREFARDIRAD 11 pH % 2013444 H 1 HIC
HIE L7,
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AlC AlS A9C A9S Al7C Al7S
AlP A9P AL7P
M1C M1S MoC MO9S M17C M17S
M1P MIP M17P
A2C A2S Al10C A10S A18C A18S
A2P A10P A18P
M2C M2S M10C M10S M18C M18S
M2P M10P M18P
A3C A3S AllC Al11S A19C A19S
A3P Al1P A19P
M3C M3S M11C M11S M19C M19S
M3P M11P M19P
A4C AAS Al2C Al12S A20C A20S
AP Al2P A20P
M4C M4S M12C M12S M20C M20S
M4P M12P M20P
A5C A5S A21C A21S
A5P A21P
M5C M5S M13C M13S M21C M21S
M5P M13P M21P
A22C A22S
A22P
M6C M6S M14C M14S M22C M22S
M6P M14P M22P
A7C A7S Al15C A15S A23C A23S
A7P Al15P A23P
M7C M7S M15C M15S M23C M23S
M7P M15P M23P
A8C A8S A16C A16S A24C A24S
8P - 24P
M8C M8S M16C M16S M24C M24S
] ]

M: Mahogani, A:Acacia

3-5-1. fifi 2 & T3 L OV R FEEMEER O ORELE X
(M : S. macrophylla, A : A. mangium, C: 2> hua—/L P:flix

C: Control, P:Potting, S: Soil Bag
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HH 3-5-1. ARlBAidE () & tsgEmohtkrik )

BE 3-5-2. TNENOUBEX O O (L) CHFEK THROET F)

3) R

S. macrophylla & A. mangium FEEAIZ DU T RS 4 H 230 L 7= 2013 4 318
ARESCOREE 4 A 1 HRETOHE pH & ORI Z 7T (1% 3-5-2),

F9. BRI OSEOME 2 R CH 5 &, S. macrophylla Tid, HEEADIRITD 13 pH
M 3.0 L FOTRCOMEMRHIE LT RiEARA=HE0), ZDZ Eh 5, S macrophylla
O TEIZ B T HAFRAL, pH3.0 (/2B 2 bivd, 723, S. macrophylla (235
Wi, pH3.0 DL ETHEZEL TV D EEN A B D3, ZHUTs a2 U4 2 hF 417
B THLLEEZOND,

—J7. A. mangium TiX, FERARDRICO 14 pH 23 2.4~3.0 DL F Ot 5T b 4
FLTWBEERN S, ZDZ &2, S, macrophylla (2T, A. mangium @ J5 235
Fetk TEICIiMEDR D LB X bivd, 7272 L, 13 pH 2% 2.0 L TiX, A mangium T%
ETOMEEPFEIE L TWD, 2D Z ED A mangium OfgME IS 1T 5 AEfFRA .
PH2.5 (1572 L 22 b5,
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100

%0 Swietenia macrophylla a
3 B
§ 60 4
€ 40 o A
E O
20 o oq 2
0 Do I0—AA—TAT A Y
1.0 2.0 3.0 4.0 5.0 6.0 e =
+ 1 pH @ HEEGEEHEZ)
P - ARELE
(Rt +a KRRR)
120 "Acacia mangium A tEX
100 . > N (%Rt +3 HKRE)
= . A A
g 50 .EE ‘:‘0}‘ %A. ‘AA A
'||]E 60 ""DTEEI;QD IAHA 7'y
| 40 »a
20
0 +———0—0o—00—0— T |

1.0 2.0 3.0 4.0 5.0 6.0
T 1% pH

3-5-2.  S.macrophylla () & A mangium (F) AE#AD 15 pH & 5o BEHRX
RIEIE 2013 45 3 A, 18 pH 1% 2013 4F 4 AICHIE (REARIEH 4 H OFELD)

WIZ, RHRERINICAVER X Chele L CA 5 & S. macrophylla, A. mangium & 312, =2
ho— K, 2 RE ERICHAT, XTI < OEET 15 pH 28 4.0 B EICER
EnTe, ZHUTEEFICHEAREEL 2 VR A R EFEDTEEDTH D, A NELXIZON
T, REX LRI EEE pH g 28 mA o722, pH3S & H.0 1T S.
macrophylla Ti%, pH3.5 UL FOEIA S ZHAF/E Lo, AL, JRATAIC iR EemeE 3
AR S ALTWD D 5T S FEER I @ WG FT I AR L, 2 200 DR RFICIRERME D TS RT L,
FARELO FICHRE L2 Thor B2 LD (BH 3-5-3),

ek, WP o b —/L KO+ pH 1, pH3.0 ZH0T, pH3.0 L FOEIKE %
BAAET 52 b, RRBROX LRI, /T2 @it HROEE LB 2T TV LS
FiCdh b2 &R S LTz,

FEFA DX AEAFZ X, S, macrophylla, A. mangium & § 12, Zi2 15 pH 23 Fn
SRR —FmEm < (65.2%, 100%) ., KIHEZ XK LIX (23.8%, 84.2%), £ LT
3 b= VKO —FE -T2 (17.4%, 65.0%).
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HTH 3-5-3. X NEHXRICHERE L7
B =37 N I R A P = - /-l e B =

HFH 3-5-4. tERXORERIF, M2 NEL
KIZEBEENFEA, 20 b —/LidkEE

S. macrophylla fEAA O ¥ E 1L, WERXE CHE R Z=IT 2o (K3-5-3), Zi
lZxt LC, A, mangium iR O E x5 pH AR S - RN —FE L
WIHEZRE LXK, 2L TCary hr— AV RoOlEE 2D FEXIFZa s br—/L XI5 LT
AEIZEM» o7z (Tukey HSD £ THiE, p<0.05) (FE 3-5-4),

60
50
40
30
20
10

0

(W) Ttk

80

60

40

(WD) Ttk

20

3-5-3.

d
I a a
T
- 1
! L B ARRGEEEZ)
Cotrol Potting Sandbag BANELR
L (gt +aukzr)
~ d
] ab O TEX
i I (FE+aRRR)
Cotrol Potting Sandbag

S. macrophylla () & A. mangium () AEIRADELLIRX DL f
2013 4 3 HICHE (AR 4 - H DiF )
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3) BE

ABRAE R 5. S, macrophylla OEEMEHHIC BT 2 EFR AT, pH3.0 fHE7EE 5 %
Sz, ZAUTHR LT, A mangium OfEME HEEICIS T 5 AEFRAE, pH2.5 (72 &%
Z bhiz, Ao mangium ® 5775 S. macrophylla £ 0 & e 581055k U ClitEASFR Y, J@EJies
NNRHDH T ENREENT,

A. mangium fiEk AL, 2> b r— L RICHASTEER TR, AR, #el bilodE
INTc, Flo, HANREFLICOWTHAEFR, BEs bICWEINDEmNRH -7, RER
PETERIZH T 2 HFALPRIE, WRARDAESF - RRICBWEEL 52X 5 Z LR REINT,
7272 L, WA ET D122 T, EENORABEHZ WD, WhipDEEZ 234 L5 ATk
PER B D Z &0, RN H CTHRERYE TS 7= 12 132 OfkRE L TR 2 & 2SR
ERDHZENTRIND, ZOR, HZRELXITHE T 30cm £ THRALEN A - TN
% DOT, ZODOEUIHEI D e, FlZ R LXK BRI O LT - lRICRWEELR 5
Z BN LN TND, S5, BT E0E 50, HHADEF - sliE 2k L TE=
2V T HMENRD,

S. macrophylla fEFARIZOWTIE, 2 b r— VXIZHA_RTEEX T, AFENdE
SNDMEMB I LI, BEITAEREN 2 hoT-, Thid, Bdlomy | @auwrd
HREEZITEHBETHDLEEZDLND,
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3. 6 HXHTUASTMINVEIILNHESRERE
ML 7 XUMENSEET  Eko Pujiono, S.Agung Sri Raharjo, Retno Setyowati

1) 7 & s

VA, 7 7 by LOERO EH D 11.9km, 7 XU O EH D 22.1km B TR Y |
T 4 B LR E OBICH D, ZOEMIT 130.70km* TH Y . KL 510m, {EHR}
15-24° DRz ChH 5 (X 3-6-1),

PET DILVFTHE
K;’; S

w5 . |
ﬂ‘zg \ Kabupaten TTS

Legenda
Kab. TTS
-} Kab. Kupang
Penggunaan Lahan
I AREA PEMUKIMAN
I HUTAN
[ PADANG RUMPUT
PERKEBUNAN
7] SEMAK BELUKAR
1 sunGAl
V777 TANAH LADANG

3-6-1 /USR] A
(it : Peta Rupa Bumi Indonesia #fi/X : 1: 25.000 (2009 47)

2) FoOEEL

BOIOBIEZ L—T 1%, SRS 10km IZ EBENT-F v o Fa s Hlhns -, Fx
v a HF XA RIS E SN TWD, ZOBES V—TIZRT 5 5 FEOH =
FT—Z%, Tw .« NT—F AT - Fxa—F T -vFx—F LTINS -~
7 —FI%, 1880 FENLHEMEN L TRESLEE LMD, “FHOBE V—T 1T
1887 4 &, ZTOLEDFRIINY « Wr—5, TNA « ZRET—FL_RE X5
D IFWET, AT« A « FTFHTITHELD N, FHEVWT 1890 £ =FHOBFE I L
—TTHDHIY X F—FBNN, AT 7« AAEICEROWZ, Zhb =0
DFEETN—T1F, ZNEN b v L7 > (temukung) EFEEN D FEEE O & CHltlEt:
SHRER LTV, TROLIADFEITV—FII oy b v« LA RS, ZFRBICTEK
AT e A c AT DJEETN—TIX vy LT e TR ZREZ T, ZFBIC
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KA e T AAFEDEETNV—TIE by LT Y - H ) RITRNLNT,
ZD=ZAND Ry L7 ATFET, Py b7 ORETHLH 7 = F—/(Fetor) - v /31 | &
WO ZOHIB D ERIZEENOGNTWe, ZNEND My L7 VIRFEND =ZDD 7 )L—T )
BHREZRIBE L0, ZO0FFEHODOHE LS TIN5,

1968 FITIXBUNBURIC L VITBR DN RESNDHZ LR FAFEZAD Ny L7 D
BEICE > TUTBHR AN DB ST, ELok 2014 - F TIRROMNEDNE D T
Lo T Lz L hT REEF=a TR - F R, ZREEIFAV TR TN
REZFY=27 A2 b7, ERBET7T =72 X%, ZTLTARBE2Y DA - <F 3%
Th b,

3) AH

2012 DT IVRF A TIE 4,241 N 965 it CTH 5, 5 5, Bk 2,161 A, i 2,080 A,
ANNEEL 32/km? A TH D, 1 FEAEBEZTHS, YAFITIREL ST TR, 4
BT TA, aR, ZLTHTFO 6 DOREN NS, HEAIEOHTHSIIX T VGER
FOA VR THEERANTCaI a=r—2a V&> T b, 2011 £ 5 2013 4 F
TO 3IEMONOHERE 2 X 3-6-2 1277, iE 3EDOANDNITHENEZE L TEY, Bt
HIFF 11 THh D,

4500 33.00
4000
- 32.50
3500 A
M
R 3000 - 3200 g
M 2500 JE
. - 3150 —~
A 2000 - A
~ =
1500 - - 31.00 &,
1000 - =
- 30.50
500 -
0 - - 30.00
2011 2012 2013
Tahun

s Pria mm Wanita B total === Kepadatan Penduduk

X 3-6-2 TLfHEE 3ED N OHEE & A

4) BRI

SR ORFIRIUL, 77 b v LU BEROHER(BPS)IC X - TR & 5 [E N Huskis i
fH(PDRB) & — AN Y4 7- 0 OFifF/K#ET — X THHZ LN TE 5, 2009 FF 5 2011 07
7 b v L BN IR ATARIE 700 (B BT T A% DRRFE AR & — N4 720 OFT KL —
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FdHT-0 5, 6 BHNLET THoT-,

7 X BEHEEHR O T — 212 L, 2009 205 2011 FEORRFEMEEIL, T oot s 2 —
i 44%75:.5&5 WITHESE PE¥%. NEY— X DIEIC R > TV A (X 3-6-3), Dt
7 XTI, BERORAE, I, Bk, ER. TR, KA, Eik #EE 2L
@&E%#—txﬂaiméoE%tﬁ&—_iw<oﬂ@%ﬁ%@%ﬁ%%%%kwo
YT A —Rh5H(X36-4), TDH L, BETREL/MLY TE s 4 —Th b,

40000 g
N 35000 6 é;
%% 30000 -
@ 25000 . b
2T 20000 T
= 3 f¥
15000 K
T 10000 2 %
2 5000 12
0 0 g

2009 2010 2011
t £
mamPe 2E mmm Per P n %ﬁﬁﬁhﬁ%ﬁ m 2¥
e Jas NHEH—F  Laj " RE [
e ilz’#j; Z Dt . A Mz
%363, 77 kv LU BN 3-6-4. 77 by LUERAAER

5) THIOFIM LA, L ORREHE B

VIR ORO ML, BEF I N—TTHD FTRX T a s —T O RN A
LCW5%, il RIMMEFA 72 THIFT A TERE 2 fe i) Tk v | BFLiEA O THUIT 2D 20%
T, REFLOLOBRZVRITH D, ZiuL, BB ANEW =D TH 5, Bt FIRIZE
ﬁ@fuﬁ?A?&éPm»m(%%&il%ﬁ@fnﬁ?A)%PmmN%¥&$ﬂﬁ
TEN T 0 7T D)WL D & ZAMREL, PRONA IZBFOE 4 TENNTEY kot
MR LA 59570 7T A TH D, KiEkh @iﬁ@ﬁ%ﬁ@%ﬁ&&&»—
TRERALTWD, £, BHOR THFTAHEE TH- TH, FERMO LHAE D < 2 %7
LD ST, VD DL, RO, HROBIAR & W7z RN THISER O BT E S
ALTND, 26 OFEFITHIRF RICERHE I N TN D 7ZOFNREZ 620 E 0D
ZETh D,

1999 FDOHBARMIKIZ LAV, AREB O XZF 68%ILHEMHIZK S, 96
44.86%IIPRZEMR, 23.26% D EFEM & 72> T 5 (3 3-6-1),
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# 3-6-1 VIV OB IS 1T 5 L HF]H

A
A AR LR ARkES
fo FR R A IR A PEA (m?) (%)

SR 335.045,37 141.046,49 117.282,15 593.374,01 0,52%
ARAK 368.956,19 1.060.943,89 1.429.900,09 1,25%
P 2.092.411,73 605.366,52 2.682.733,39 5.380.511,64 4.72%
HrEHN 476.288,72 7.102.698,89 296.987,62 7.875.975,24 6,90%
B - AR H 29.127.173,25 36.540.253,13 14.255.115,18 79.922.541,57 70,04%
)1 1.238.990,46 1.238.990,46 1,09%
e A b 3.105.504,05 6.429.810,41 8.128.520,23 17.663.834,69 15,48%
TimfE (m2) 363.75.413,58 51.188.131,64 26.541.582,47 114.105.127,7
EE (%) 31,88% 44 86% 23,26%

H i Peta Rupa Bumi Indonesia 2009 I3 J. O Peta Penunjukan Kawasan Hutan 1999 X v /34T

# 3-6-1 1T LAUE, B - AKHIDY 70.04% & THIO R % oo RICHEMH 15.48%7% 5
DTS, EROMICIE, KEDIEHNNZ mamar <° lele & X5 HHIEFHIEND 5,
Mamar &%, /KIEHIfTIT O THAE BRH| o = & ¢, =225 v 7 (Cocos nucifera), B>
(Areca catechu), 7 X U (Aleurites mollucana)% L T~ > =— (Mangifera indica)® X 9 72
IERMAMRPER) & 72 HBFELBIE STV D, Fo, YARERIZ, FER SEEMM O
DO Z mamar (28> TEIE L, KA RELTWD, AL LTL > TRWDIZ
BRI BENTEARDAHTH D, Mamar X, —BRIZFEDO —FRIZOE — 20 Off
I TWb, 72, Mamar 75 OYLHEY) X mamar FTA#HIZ X > THlELS LD &9 HiHI
23 %, Mamar [TBELICHb b TRABEMBESNTE /2, —J7 lele &%, HREHSD
DHUVNIBERERSIE D Z L Th D, TEHICIE, —RIChTERTaRKRE, BERED
THIERREE SN D, AKHIE, RKEEEORHE M T, WHEITE—RITH D, T
FIHY AT DIBIMBUZ L > T == U AT ARER S hu, JEER, A Es e,
BEHLFS KO mamar B, (REEHIZ X STV D, SR OFEHEY Y 2 N IEFk 3-6
2T Eh5,
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122



4) smE :

A2 RR TR BIE, WER OWRBEH - 2 ERR B L OE O G EHEHT Th 5
T PR MR OWFERR R &R kL X —E BRI E . REAZE (L
St RFBIUNGO N6 50 4 OS5 ME #1537 (R 4-2), £/, BARBFKE L L
Tk, KFEEOV X DV Z B LIOICA £ > Ry THEMHH7a =7 FOEM
FROBMA K T EOBINE T,

F4-2. U—r v a v TBNEDOFEE N

TR N
1 WA RIE - tEAERR 11
2 I b 7 S5 i D ek i B 4
3 MBI TR R
4 I E PR L X —E 1
5 RREZ @GRil=tth) 16
6 K 7
7 NGO 1
8 AIREIED T v IV H T 1
9 JICA 7 u =7 MERE 4
10 | [EESfkHeERE o 2 — 2
G 50

4. 2 FHEBEBLUVTARAYParvORRA

KU —27 v a7 Tik, KEEOBTHMRE - FIHTBIOKE TH D S EIRERE OB
TEFEVER S RFAME” 6 KO0 “EaME0 IS D & 2 R E” ICEE R EE o7, A
Y KRR TIZBT 2ILILBHE IR OF— ANE T 58 T — VERRFEECILET L
F—HAHEEFELEVELE R L,
INFETORFEDORES LOIERF O TGRS (X, A v RR T HREA S LU0
KT XNFX—E ORAFOFLBIHE T I T DBHREET A T A 2 M5% - iR 550
ELTEWVEM 21572, REEOBIHGHAESCEIHEB ORAE-CIER P O THiifast) %
FIROBEAFD T A BT A AT L TED AL NI DWT, %, A > K37 BUFAI
Th, A=)V T—F 7 « TV —T%HE LRHFNEZED D Z L1200 Tk Shz,

(1) ZFMEEDOBRIZDNT

® TREEMOZRMIENEIC L7 - TR, I B OBLR S | kGt s bt (FRoKI)
INTICALIE ST D7, Bt (BUE L5 et CARRE 15 &2 PR+

123



D ENEE, ZO ETHERMERD B Z ED HRE,

SFR MO FHURI R E DS TARHE) 2> THIUAHE] M2 R - T ER S D0
A ESTL 2, [ZHE) 0BG, RBESZOMBFEME L THRATE
D3, THkH) OFEIIHRARBENEANTH D,

IR S o, Ml E ROERRICT ST 5 &, MEWEOBEHENFIRZT
T, R ARIIBEREOREE L 50 T,

(2) HEFRBEICONT

THYT B AEOREM TR, BEBREOMBEZED DS, A F
FUTMEE E L THMEBREORR Z HEE L TV 5,

T2 U, 7T R REE IS Ko TIBIRER ISR T QML X
LT, WA LELT LD LH D, TOHE, FRMIC XD — ikt & £
L. ZO®BIZ L LTERAMBEZEZ 5 T ERE A bND,
ZHMBIE S LT, a—b—ZfA ), MR EEO O,

B) LA, XEHE. BRAZEICIOWNT

TREAM & LT, SEWERIEE . BIEREO > HIEERME{L (Potential Acid
Forming : PAF) W& % & Te t DIZDOWTIE, FBk7e > — h TE - THIZE Y5 10m
DRI L Z LN ETH D,

o kiz, BB 5 HIEEEME (Non Acid Forming : NAF) W8 & HE% L,
RBIC, MR EEEZEEE LT 52 ARSI TS,

L2aL, BT Lo T, BRREERR SN T D503 Y, 2K LI H#
nHabd b,

fOFFTH, JFPRO 7Ym ¥ =7 b EAERIC, REE LANEERSGE I, HE
Sk, BERAE. o TR E S D% R A FE4ME L, Rk & B,

(4) BFWREfTITIE (hydroseeding) [2DULVT

B, SRR B O FEAE R - RAREE FIE L LT, EFRE T L
(hydroseeding) 23HWHIL TV 5,

— RIS, T (A 10 F, AAR 8 ) 25 HITIRE TREMHITHZ LIk,

FERS kAL 23 A 70 AR OB N S O VE I C b . HIRZE - (RER IR W
SIS IRFRAE FTRETH D

FHREZANTRERE LU TEAREZHERT 50 b3 X FRZ, RE AT LED

a2 ME, ha Y720 50 T ~125 HTHRE, 2l LT, 2Eg tid, &I

TH ha {720 #1100 T T, wKETidha 7201 THM»ND,

REE LTI BRI CESEREMT L 2 LB RETH D, 722, g

IBEYEIZ S W EAROFE 7235 £4105 O T, 5D 15873 pH4.0 BL EDGAIT L

124



IR E AT TR T 2,

VP HEANC TEAE 21TV, BURO pH R EZLET 5 Al 8O 470 57 TR
FRMEME CTH D T4 NOBEEHRT D Z EDNNE,

RIS, RE T TR, BOEE AT IR E T 5720, IRk
FIERIZRV, UL, RARBEET 21250 T, Bt R8T EFIZA
VAl b | GRICE S TUIREDRILE VMET 255 H 5,

L7zo T, REMITTIEEZ L T 7 X —IZEKFET DA X, T O & Hkr
FTH72OIZE 3 TATIEARTST, 476 7 ADEKNIIMETL2HLERD D,
XFE D THEDS pHA.0 K4l DB A 12T, REAHT TIEIIA#E T, HERR AT
& & IR THE DRV Z gk 2 BN B 5

(5) MEH, HPERIRILF—EBICKEIHFMEENA 542, FHAEITONT

ARARH & R TIE, B Z G T 212, £ OABZNE D OT, BUFIE, 1
ILBRHIZ IS 1T D BRARBEIE DT A R T A 2 A FRARM & T EHIZ 51T D~ &,
MEE S LB AL X =BG L ORI T, BREIE OG22V TORHH
WRETED, BITHOMBICLOH SN ENEEND,

AHEEEE S LT, AFEREY T BEmfE (BUEiE) biEEs LTANRD A~
&,
AMEEDOKESIZOWTOFMEIE=2 U > 713, % 3SFERICEmSND Z L
LINTWD, ZhuE, RABTFERIZOWTIEEEI 7223, 48 RS O 8 B R
DNTIE, bo b RWANUTIT 5 LERH D,

7o, MELEAREICHA TORWEESIE, MERERFET > Thrb, ROHT
ORFEEHRICEE L TUR, KERRSHA Ny 7 BREET D, =4 ) 75
E R AN TERT 5 & TH D,

(6) ZHMEIEFTE~ADHBEERDSMIZCDONT

CNETHAY v Z T, ZIREHREH Y0 =7 ha it R TH 5
X NVANEHGE L THED TEBRINT D 2 L% ol BRTHDL VYV
NzZXG e LIEGEITIE, T 5 2 8RS0, FkEEm L, WEHELSS
TZDIIFBEOE TCICRMMPLETH D, ZOM., REFDLT) &k X 2 H
INFRNE P REDORRS %57 5,
2L, MR TH, TEICRET TR T2 L8 TE S, £OF—U—F
IFLLT D@D,

A s A TS

v OEOIRREE (V=4 —) ICX D EROMEME

v O HOTITEERS (MR OB

v R OB &

125



M KRFIC L D48, a—FT 4 x—T a3

HE RS O A SR (B R AORRME, W5 - R E - DOERIR )
FERRH 72348 L /) (JIFPRO, il K 4%)

AT 47 LT, AL, MU T FHAKEDEE DT
ra7 4L AR —

AN NN

(7) REBEORTRIZDOINT
® Loy, FAREEOME L, BUAFETIXHE CTERWGER L, FEHIRMK
T, JIFPRO (Ifike L CBIMGRA, E=4% U v 7 &2 FEMT 2002
® 9 TRWEAIL, FENBRESIEHION?2 LTV D RIEEZED 2 F 72134k
HAE OWFEBHS R 2
® Ik ABbHEZMEL T, MADBIOEIZETT LM E R L TR LU,

4. 3 IHMEEREMEH (FHR)1 OV TOIRE

> BIMFAA - EFHEB O G TH D, JhIlbiHL & DO FJfFIIRE R D0
T, ZNENIZOWT, B2 IZHIF R 2 ER T 2 Z LR END,

> SMEIRICIE, FIROIENCH AL =y TV R—F YA NERS 5, 4 A JIFPRO
DERLT 2 HffE#H T, BIHGRA - FEREISB) O Xt S A IREAEI T d 5 723
A REARBI I 331 5 BRAREIE ISRk L 72 523 K,

> AV RRUTHES, BEFAX—EENTNBHET 2BFOBRMKEIES A R
TACBRUORHILT A T A 3, HEEREED LARATIEZOWTORRITH 573,
SRR OO [ R T~ O ML 7 IECTIEBI LSRRI SHZ DWW T OB’ 2, 22
T, &AL, JIFPRO BMERT B H A RT A 0%, 2 6B ORI L TR
PRI % 7R LT B R A LB & STV D,

B 1) SRILERER L D5 A
13 pH o+ Al Mn2ER Z DL SV OBAITIE, D H 5 =
ORI RINATRE T 5,

Bl2) RO SE

Pl ORME (RS EE, SR LA VE) (ST T, MhEodH 5 Z
DRI ZINATRET H 555,

126



4. 4 J—4HT 3y TEBEE

WORKSHOR

ST DEVELOPM
PetugiybTel

BH 4-3. 1 REREIHC 31T D ZRAREIE B 4-4. RO RBCEB R I s
v iar: LM K5 Mahrus s#fi(Z2) FOBMEE Y v g v TR REE R
EF L —&—0IPB K% Yadi Z%(F) 2. Djadit ZE . €5 L —# O Ginting K (45)

2L 45,

& DOk

127



SF5E HFMEERMEE (RFR)
5. 1 FARFEIMLICE T 2 HREERMIESH RE)

(1) BREFEHBICE T E2HMEEDHDF—T—F

i) HEOR UM LBOBMEM (Ko -2 N THLNDIEHR+BEFEHR)

Vo AT FORE ZOOMEHE (5 ERERIRIE)
v BUREEE p H 72 O ONCIERRVEREN (%) - Y5 5 RFlIER)

i) EmmEN LA ODUE - 5

v R (HE

v BRIt OYEET R (U vy e )

i) HRRAEYIE GEFHHROME - P
v Mk
v REYEETTR (BN—27 vy Th)

iv) BIRERIRLHER (K7 n Y7 N THELNDIER+BEFER)
v BB ONR U AR T REMITED U A b - K5
v RERE

(2) AREEHHICE T LHRMEED-ODELMERS
FRBRABBI I 35T 2 BRAREIE D72 O D IR 207 & LT, kA BGOSR/
L7cH OBk A R~ T T vy a >y U —2Ek L7z,

ARFEIE B R i

WIS 7 4 > — B NSRS

BORELH BORLHE
1 1
1
@ = Uit o e ~ ‘
2208451k A 8B HEIR (oH <3) |ﬁﬁig}j§3’§”&
a0
1
[ 1 1 I 1 W
M5 EBH R 3 : 3 L Byt i L ARl
il BRI LTRSS TR . ﬁiﬁgj ,; EERE RS ot
) ~ DI (pH<3) (pH3~5) (FfE~T7ILHY) =R (pH<3) (pH3-5) )
| I | | | | I |
. AR EEETED wEEET+ | | P AN ECE TR RFEIEHT+
wrw@E+UvE] |mtmE+IoE A Ny =ronmine] |EtmE+uvE R R NN
vrramnm | |vyrmmnm | e ERAL Ve B8R e | | Somasn | VSRR |V ER
] I I I I I I
ELRBISSC]  |etismicner|  faemstonsc| | tfoHIsmCk =+t omizst] [Esttomacs| | tfoHizmCk
BEYR #EY R R CT- 8 R I UPYN TR [t DFS = UP YN

5-1. AREEIIOFEREIEDO - DDOT v a v —

128



5. 2 FEBRMICE T SHMEIERMER (RE)

(1) FEEMICETEL2HMEED-OOF—T—F
) EIE B EEOREIER (K7 a0y =7 FTELN D HHR+ BEFEEHR)
v BUREHEp HAHE (55 - 4B SRR i)
Vo BN SR 5008 0 holE (MBS THEIC BT S 7 T v 7 OF
I - JUNTRELICBIT 5@ ILAOF IS X 5H5E)
v BEEGUKEEOHE (B LEEE. AEE EICES @S RHEE)

i) HHEYEERE (K707 FTHRLNDER+BEFERONE - BE)
v MRS &Y 70 5 BEOMPMESGE TR (WREM OB L R)
vV AR TEEOR DKL - AL ORIKMERER TR (B EM ORI & 2hR)

i) BERIR (K7m =7 FTHRLNDER+ B FER)
v HDERMYE < ETRANE 7R SN U7 AR ATRERIRE D U A b - FFH

(2) FERMM(ICHITIHEMEED-ODELRNEZH
HR IS I 1T A BRAEIE DO 72O DA E 2 7 L LT, X RBGO RIS Lz
HitO@IRE A2 "7 Ya >y U —2Ek LT,

TILAY LIEE IR R

[ A2 IR L
YA YA
l_l_l 1
1 1
s ) (-
higgieioied B faeyidi Pk £k
wirons | [eesus. | [entmca| [antm ] [ancmss]| [antroe
waEnk | | wavze | [swsmo | | w0 sEo a 0
| | | | |
- R gAgemos| [mewint| [exesmos]| [Erommz
VBT R HE ) R 1 A L
| |
HEALEHT BN
BT RE IR

X 5-1. PHABEHICE T 2 HENREE OO0 T v a ) —

129



S6E MREMOIELDOE - FMEEICOVTERNKESH
6. 1 A2FXRIT7DRRICET HERHIFH
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° A2 PRI T OLEROTEREHEITE, 4> B AR #ETHD,

RTINS D 85% N pasE S| e & L CHEREZFMA L 2> T b,

(3) AV RO TOREREAIZE T LHFEF R
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. 2011 WD K0 A RATFE L TR Lis D 7,

INHDOZENDG, AREEDD OFIRITTWVFERIREMIZ /25 & Tl ShD, Ll
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AV KRR TIFARRILE 7 X — B W CIHERICHEE & A2 R-TEHE LTHER SN
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(&8
Indonesia Investments website (2014 4 3 A %)
http://www.indonesia-investments.com/doing-business/commodities/coal/item236
PWC Indonesia website: Indonesia Mining Areas Map (2014 4 3 ARi%&)

http://www.pwc.com/id/en/publications/indonesia-mining-areas-map.jhtml
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T ORI Z Yk,
Hi 8 ¢ http://www.dephut.go.id/uploads/files/P60_09.pdf
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BWEDOA D=L G0, PN &7 o TOHN A S
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(3) 2012 EHMBERMDFEIE
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(5) 2010 &4 » FR L 7EES No.78 TREMth O FZFMEEIZ DT
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Hidk : http://prokum.esdm.go.id/pp/2010/PP%2078%202010.pdf
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6. 5 ACID SULFATE SOIL FIELD pH TESTS

(after “ASS laboratory methods guidelines” by QASSIT, Qld NRM&E, SCU, NatCASS,
QSAAMAC & ASSMAC)

Introduction

The field pH (pHr) and field pH peroxide (pHox) tests have been developed for a
rapid assessment in the field of the likelihood of acid sulfate soils. These tests are easy to
conduct, quick, and have a minimum set-up cost. The field tests have been developed to give
reasonable prediction for many soils (provided the tests are performed properly) whilst at the
same time being relatively easy to perform with a minimal amount of equipment. Soil field pH
tests provide a useful indication of the existing and potential acidity levels in the soil.
Although these field tests may provide an indication of ASS presence, they are purely
qualitative and do not give any quantitative measure of the amount of acid that has been or
could be produced through the oxidation process. It is recommended that field tests be
conducted on-site, in the field. If the tests can’t be performed in the field on-site, tests should
be conducted within 24 hours of soil sample collection. Samples suspected of containing
monosulfides should undergo field pH testing immediately in the field.

(a) Field pH test (pHE)
The procedure for the field pH test (pHg) is outlined below:

v Calibrate battery powered field pH meter.

v Prepare the test tubes in the test tube rack. Use of separate racks for the pHrand pHox tests
is recommended as contamination may occur when the pHox reactions are violent.

v Remove approximately 1 teaspoon of soil from the profile. Place approximately 2 teaspoon
of that soil into the pHr test tube and place 'z teaspoon of the soil into the pHox test tube. It
is important that these two sub-samples come from the same depth and that they are similar
in characteristics. For example, DO NOT take - teaspoon of soil from the 0-0.25m depth
that is grey mud, while selecting 2 teaspoon from the same depth that is a yellow mottled
sample. These will obviously give different results independent of the type of test
conducted.

v Place enough deionized water (never use tap water) in the pHr test tube to make a paste
similar to ‘white sauce’, stirring the soil:water paste with a skewer to ensure all soil ‘lumps’
are removed. Do not leave the soil samples in the test tubes without water for more than 10
minutes. This will reduce the risk of sulfide oxidation.

v Immediately place the spear point electrode (preferred method) into the test tube, and
measure the pHF.

v Wait for the reading to stabilize and record the pH measurement.

v All measurements should be recorded on a data sheet.

(b)Field peroxide pH test (pHox)
The procedure for the field pH peroxide test (pHox) is outlined below:

v Adjust the pH of the hydrogen peroxide to pH 4.5-5.5 before going into the field. Thiscan
be done by adding a few drops of dilute NaOH stirring and checking the pH with an
electrode regularly until the correct range is reached. Recheck the pH after allowing the
peroxide to stand for 15 minutes. Only buffer the amount to be used in the field for about a
month. This must be kept in a fridge to ensure the longevity of the peroxide. It is important
to check the pH of the peroxide in the morning before departing to the field.
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v Calibrate battery powered pH meter.

v Prepare the heat-resistant test tubes in the test tube rack as for pHox test. It is recommended
that a tall, wide tube be used for this test as considerable bubbling may occur, particularly
on highly sulfidic or organic samples.

v From the teaspoon of soil previously collected for the pHr test, place approximately Y2
teaspoon of the soil into the pHox test tube.

v Add a few mL of 30% H20:2 (adjusted to pH 4.5-5.5) to the soil (sufficient to cover the soil
with peroxide) and stir the mixture. Do NOT add more than a few mL at a time to prevent
overflow and wastage of peroxide.

v Rate the reaction of soil and peroxide using a XXXX scale (see below and Table 1).

v Allow approximately 15 minutes for any reactions to occur. If substantial sulfides occur, the
reaction will be vigorous and may occur almost instantly. In this case, it may not be
necessary to stir the mixture. If the reaction is violent and the soil: peroxide mix is
escaping from the test tube, a small amount of deionized water (not tap water) can be
added using a wash bottle to cool and calm the reaction. Usually this controls overflow. Do
NOT add too much deionised water as this may dilute the mixture and affect the pH value.
It is important to only use a small amount of soil otherwise violent reactions will overflow
and the sample will be lost.

v Steps 5 to 7 may be repeated until the soil: peroxide mixture reaction has slowed. This will
ensure that most of the sulfides have reacted. In the lab this procedure would be repeated
until no further reaction occurs, however in the field, best judgment is recommended.
Usually one or two extra additions of a few mL of peroxide are sufficient.

v If there is no initial reaction, individual test tubes containing the soil: peroxide mixture can
be placed in direct sunlight. This will encourage the initial reaction to occur. When the
sample starts to ‘bubble’, replace test tube immediately into test tube rack.

v Wait for the soil: peroxide mixture to cool (may take up to 10 minutes).

v measure the pHox using an electronic pH meter.

v Wait for the reading to stabilize and record the pHox measurement.

v All measurements should be recorded on a data sheet.

(c) Rating soil reactions of the pHox test using the XXXX scale

The rate of the reaction generally indicates the level of sulfides present, but depends
also on texture and other soil constituents. A soil containing very little sulfides may only rate
an ‘X’ however a soil containing high levels of sulfides (remember the exact level of sulfides
cannot be determined using the pHox test) is more likely to rate a ‘XXXX’ although there are
exceptions. This rating scale alone should not be used to identify ASS. It is not a very reliable
feature in isolation as there are other factors including manganese and organic acids which
may trigger reactions. Reactions with organic matter tend to be more bubbling and don’t tend
to generate as much heat as sulfidic reactions. Manganese reactions will be quite extreme, but
don’t tend to lower the pHrox. Table 1 indicates the reaction scale for pHrox tests.

Table 1. Soil reaction rating scale for the pHrox test.

Reaction scale Rate of reaction

X Slight

XX Moderate

XXX High

XXXX Very rigorous, gas evolution and heat
generation commonly>80°C

(d) Intrepretation of field pH tests
A combination of three factors is considered in arriving at a ‘positive field sulfide
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identification’.

i) reaction with hydrogen peroxide,
i1) a much lower pHrox than field pH r (ApH) , and
iii) actual value of pHrox

(i) The strength of the reaction with peroxide is a useful indicator but cannot be used alone.
Organic matter and manganese oxides can also cause a reaction. Care must be exercised in
interpreting a reaction on soil/mud/marine clay high in organic matter

(i) A pH roxvalue at least one unit below field pH rmay indicate a PASS. The greater the
difference between ( ApH), the more indicative the value is of a PASS. The lower the final
pH rox value is, the better the indication of a positive result.

v If the pH rox < 3, and the other two requirements are met, it strongly indicates a PASS. The
more the pH rox drops below 3, the more positive the presence of sulfides.

v A pH rox 3-4 is less positive and laboratory analyses are needed to confirm if sulfides are
present. If only low pH peroxide is available, the field test is less discriminatory,
particularly for sands because of their low pH buffer capacity.

v For pH rox 4-5 the test is neither positive nor negative. Sulfides may be present either in
small quantities and be poorly reactive under quick test field conditions or the sample may
contain shell/carbonate, which neutralizes some or all acid produced by oxidation. Equally
the pH rox value may be due to the production of organic acids and there may be no
sulfides present in this situation. In such cases, the sulfur trail would be best to check for
the presence of oxidizable sulfides.

v For pH rox>5 and little or no drop in pH from the field value, little net acidifying ability is
indicated.
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2. ACID TEST USING DRIED SOIL; SAMPLING, HANDLING, PREPARATION
AND STORAGE FOR ANALYSIS (after “ASS laboratory methods guidelines” by QASSIT,
Qld NRM&E, SCU, NatCASS, QSAAMAC & ASSMAC)

2.1 SOIL SAMPLING

Samples of soil should be a minimum of 0.2 kg each. Large shells and other large
fragments such as wood, charcoal, stones and the like should be noted before being removed
from the samples in the field. When taking samples for verification testing (eg. to assess 500
m3or 1000 ms of treated soil), several grab samples may be bulked to obtain a more accurate
average of the ameliorant content in the soil. Gravels associated with acid sulfate soils from
below the watertable have been known to contain sulfides in the weathered rind. Oxidation of
sulfidic mud balls or fines coating gravel extracted from a river causes vegetation and fish
kills after a rainfall event. It is also possible that sulfides may be a component of the gravel or
rock. Yellow jarosite coatings on gravel or rocks can indicate that follow-up laboratory
analysis is required. At the time of sampling, soil texture, field pH (pHr) and field pH after
oxidation with 30% hydrogen peroxide (pHrox) should be determined.

2.2 SAMPLE HANDLING and PREPARATION

Upon collection in the field, soil samples should be immediately placed in sealable
plastic bags with air extruded to minimize the sample’s contact with air. The samples should
be kept cool in the field to reduce the possibile oxidation of sulfidic compounds.

On arrival at the laboratory, samples should be dried preferably in a quick-drying,
fan-forced, oven at 80—85 degree C for at least 48 h, to kill bacteria and rapidly remove water
to minimize oxidation of pyrite. Samples should be spread out in trays to no more than 2-3 cm
depth to allow rapid drying. Where possible, cloddy or plastic clay samples should broken into
lumps no more than 1-2 cm in diameter. After drying, any coarse material especially gravel
should be picked out. Samples that do not easily break up after oven drying such as some
heavy clays, should be crushed/ground to pass through a 2 mm sieve. The dried ground sample
should be stored in a cool dry location in an airtight plastic or other inert container for
subsequent laboratory use.

2.3 ACIDITY MESUREMENT
The ‘acid trail” involves direct determination of acidity by titration.

(a) Potassium chloride pH (pHkci) and Titratable Actual Acidity (TAA)

Determination of actual acidity is necessary on soil with a laboratory pHkciof <5.51.
The pHkci is measured in the laboratory after 4 h extraction with 1 M KCI (followed by
overnight standing). Titratable Actual Acidity2 is then determined by suspension titration to
pH 6.5. The method is as follows.

Reagents:
v 1 MKCL

v Standardized —0.25 M NaOH (c1mol/L)
v Standardized —0.05 M NaOH (c2mol/L)

Apparatus:
v Electronic balances (100 - 0.01 g and 100 - 0.0001 g),

v Sample shaker (able to keep soil particles continuously in suspension),
v Plastic extraction container with stopper,
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v 2 x 10 mL A-grade 0.02 mL graduated burettes
v Magnetic stirrer plate and Teflon-coated magnetic stirrer bar
v Titration vessel (of at least 100 mL capacity).

Procedure:

v Weigh accurately (to the nearest 0.01 g) between 1.9 g and 2.1 g (m1g) of finely ground
oven-dried (80—85 degree C) soil into a suitable extraction container and make a 1:40
suspension with 80 mL 1 M KCI solution. (Include a solution blank in each batch and
subject it to the same procedure as the soil.

Note: A larger sample weight can be used, providing the soil solution ratio remains at 1:40.
Use the exact mass weighed (m1) in subsequent calculations.

v Stopper the container and extract soil on a reciprocal or end-over-end shaker for 4 h (+-0.25
h). Allow bottle and contents to stand overnight (for at least 12 h but no more than 16 h).

v Re-suspend contents after standing by briefly shaking container (- 5 min) before
quantitatively transferring its contents to a separate titration vessel (if not titrating in
extraction container using a minimum volume of deionized water.

v While stirring, measure and record the pH of the suspension (pHkcr) using a pH meter.

v Perform a titration to pH 6.5 with standardized NaOH solution using appropriately
calibrated pH meter and burette. Use the appropriate option below, depending on the
measured pHkcl.

i) If pHkciis <4.0, titrate the suspension with stirring to pH 6.5 using standardized 0.25 M
NaOH (c1mol/L) and record titrated volume (VimL).

ii) If pHkciis >4.0 but <6.5, titrate the suspension with stirring to pH 6.5 using standardized
0.05 M NaOH (c2mol/L) and record titre volume (V1imL).

iii) If pHkciis >6.5, no titration is required and TAA is zero.

v Titrate a blank sample using 0.05 M NaOH (c2mol/L) and record titrate volume (V2 mL) .

Calculations:
Calculate titratable Actual Acidity (TAA) (expressed in mol H+/t oven-dry soil).

If 0.25 M NaOH is used:
TAA (mol H+/t) = (V1x c1— V2x c2) X (1000/ma)

I£ 0.05 M NaOH is used:
TAA (mol H+/t) = [(V1- V2) x 1] x (1000/m1) [m1in g, V1 & Vzin mL, c1in mol/L]

(b) Peroxide oxidized pH (pHox) and Titratable Peroxide Acidity (TPA)
This method involves the use of 30% hydrogen peroxide to oxidise sulfides (usually
pyrite) and produce sulfuric acid, as shown below.

FeS2+ 15/2H202 -> Fe(OH)3+ 4H20 + 2S04>+ 4H+(15)
Following oxidation pHox is measured. After peroxide decomposition and addition
of KClI, Titratable Peroxide Acidity (TPA) is measured by suspension titration to pH 6.5.

Titratable Peroxide Acidity (TPA) represents the amount of acid released from the complete
oxidation of sulfides (and organic matter). Method is as follows.
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Reagents:
v —2.66 MKCI (dissolve 198.81 g KCl in 1L of deionized wate)

v Standardized —0.25 M NaOH (c1)

v Standardised —0.05 M NaOH (c2)

v Standardised —0.5 M HCI (c3)

v 30%w/w hydrogen peroxide (H202): Determine a blank TPA with each run. Blanks should
be low (ie. less than the equivalent of 6 mol H+/t).

v 30%w/w hydrogen peroxide (H202) (pH adjusted): Adjusted to pH 5.5 with dilute (0.05 M)
NaOH solution for use in the ‘final oxidation’ step.

v 6.30 x 103M CuCl2.2H20 solution (400 mg Cu/L): Prepare (1 L) by dissolving 1.073 g of
copper(Il) chloride dehydrate (CuCl2.2H20) in deionised water and dilute to 1000 mL at
20 [JC using deionised water.

v Potassium hydrogen pHthalate (CsHsOsK): Dry at 105 degree C for 4 h and store in
desiccators prior to use.

v Sodium tetraborate (Na2B4+O7.10H20)

Apparatus:

v Electronic balances (500 - 0.01 g and 100 - 0.0001 g);

v 250 mL tall-form borosilicate (‘pyrex’) glass

v Beakers (with 50 mL volume accurately marked)

v wash bottle for deionised water

v Electric hotplate or Steam bath (able to keep beaker and contents at 80-90 [1C)
v Fume hood

v Adjustable dispensing pipette (1-10 mL, or separate 1 mL and 10 mL pipettes)
v pH meter, magnetic stirrer plate, teflon-coated magnetic stirrer bar

v 2 x 10 mL 0.02 mL graduated burette

v Titration vessel (at least 100 mL capacity).

Procedure:

Peroxide digests (oxidation)

v Weigh accurately between 1.9 and 2.1 g of finely-ground oven-dried (80-85 [1C) soil into a
250 mL tall-form borosilicate glass beaker on which the 50 mL level is accurately marked
and record soil mass (m2). In each analytical run, perform a minimum of two solution
blanks and subject them to the same procedure as the soil. (If one or more samples in the
run undergo the carbonate modification, then subject one of the blanks to this procedure).

v In a fume hood, add 10 mL 30% hydrogen peroxide (H20z2) to each flask and swirl to mix.

v If the reaction becomes overly vigorous at this stage and any loss of digest material occurs,
the sample must be repeated with greater care and/or with a lesser sample weight (ie. 1 g).
For high sulfide content soils, add -10 mL of deionized water to the soil prior to an
incremental addition of the 10 mL of H20:.

v After 30 min, add deionized water with swirling to make the total volume of suspension in
the beaker between 45 and 50 mL. Swirl digest solution to give a homogeneous suspension,
then rinse the inside wall of the beaker with deionized water.

Note: It is important to periodically swirl the sample to prevent soil from settling on and
adhering to the bottom of the beaker during the subsequent hotplate heating stages. Rinsing
the inside wall of the beaker with small squirts of deionized water also serves to dissolve
any salts that may have accumulated there.

v Place the beaker on a hotplate (or steam bath) for a maximum of 30 min and maintain
sample at 80-90 degree C. Swirl samples periodically (eg. every 10 min) and add
deionized water as required to maintain volume between 45 and 50 mL, and to wash soil
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residue from the inside of the beakers.

i) If a digest reacts vigorously on the hotplate, temporarily remove it from the hotplate and/or
moderate the vigor of the reaction by adding small amounts of deionized water. Replace
digest solution on hotplate when reaction has moderated. When the digest solution stops
reacting while on the hotplate (eg. typically effervescent bubbling has ceased, soil settles
and supernatant clears), remove from hotplate. If the digest solution continues to react
whilst on the hotplate, remove after 30 min has elapsed.

ii) For a digest that reacts only slowly or moderately while on the hotplate, remove only after
reaction ceases. If the reaction on the hotplate is continuing after 30 min has elapsed,
remove the digest solution from the hotplate.

iii) For a digest that showed no obvious reaction after peroxide addition prior to being put on
the hotplate and that failed to subsequently react while on the hotplate, remove from the
hotplate after 30 min has elapsed.

iv) For a digest that reacts vigorously after initial peroxide addition (before being put on the
hotplate), but does not react further whilst on the hotplate for 10 min (indicating that the
added peroxide may have already been consumed), remove at this stage.

v Allow samples to cool to near room temperature.

v/ Add a second 10 mL aliquot of H,Oz, waiting 10 min before returning flask to the hotplate
for a maximum of 30 min, adopting the procedure outlined earlier.

v Allow samples to cool to room temperature and make volume to 50 mL with deionised
water.

v'Measure the pH of the suspension (pHox) while stirring using a pH meter. Use the
appropriate option below, depending on the measured pHox.

1) If pHox is < 2 (indicative of high sulfide levels), repeat digest using 1 g of soil

ii) If pHox is >2 but < 6.5, continue from peroxide decomposition step

iii) If pHoxis >6.5 (meaning that the soil may contain excess carbonates), treat according to
carbonate modification before continuing with peroxide decomposition step.

Carbonate modification (HCI titration to pH 4)

v For soil with pHox >6.5, quantitatively transfer suspensions to titration vessels (if not
titrating in digest beaker) with deionized water.

v While stirring perform a slow titration (typically 10-30 min duration) to pH 4 with
standardized 0.5 M HCI (c3).

Note: Do not titrate solution blank with HCI.

Note: This titration with dilute HCI is designed to dissolve excess carbonate, which interferes
with the efficiency of peroxide oxidation. It can be used to estimate a net (excess) acid
neutralizing capacity of the soil. The reaction between solid carbonate and soil solution as
the acid is added is slow. The pH tends to oscillate near the pH 4 end point, so a slow
titration is necessary to ensure maximum recovery of carbonate. Addition of a set aliquot
of HCI at a fixed time interval may be the best approach to standardizing the titration if
titrating manually. If the endpoint (pH 4.0) is slightly overshot, do not calculate the volume
of titrant added to reach the endpoint, instead use the total volume of HCI solution added in
subsequent calculations.

v Record volume and molarity of titrant added (Vs, in mL). Calculate HCl-titration (mol H+/t).

v Quantitatively transfer contents of titration vessel to original digestion beaker (if not
titrating in digest beaker).

v Add 25 mL 30% H20:2and place on hotplate. Swirl digest periodically (eg. every 10 min)
and then wash the soil residue from the walls of the beaker with a small amount of
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deionized water for a maximum of 1 h, following the appropriate option below:

i) If a digest reacts vigorously after being placed on the hotplate, temporarily remove it from
the hotplate and/or moderate the vigour of the reaction by adding small amounts of
deionized water. Replace digest solution on hotplate when reaction has moderated. When
the digest solution stops reacting while on the hotplate (eg. typically effervescent bubbling
has ceased, soil settles and supernatant clears), remove from hotplate. If the digest solution
continues to react whilst on the hotplate, remove after 1 h has elapsed.

ii) For a digest that reacts only slowly or moderately while on the hotplate, remove only after
reaction ceases. If the reaction on the hotplate is continuing after 1 h has elapsed, remove
the digest solution from the hotplate.

iii) For a digest that showed no obvious reaction after peroxide addition prior to being put on
the hotplate and that failed to subsequently react while on the hotplate, remove from the
hotplate after 30 min has elapsed.

Peroxide decomposition

v Add 1 mL of 6.30 x 10:M CuCl2.2H,0 (400 mg Cu/L) to digest solution to decompose any
remaining peroxide.

v Return digests to hotplate and allow samples to reach between 80 and 90 [1C (by which
time peroxide decomposition should be occurring). Remove digest from hotplate when
peroxide decomposition has ceased (eg. effervescent bubbling has stopped and usually
supernatant has cleared. If peroxide decomposition has not ceased after 30 min, then
remove digest solutions from hotplate. Maintain digest volume at between 45 and 50 mL
during this time (adding deionized water as necessary).

v Where the volume of the digest is >50 mL after peroxide decomposition (eg. in samples that
underwent the carbonate modification), decrease volume to between 45 and 50 mL on the
hotplate.

v When samples have cooled to near room temperature, quantitatively transfer beaker
contents to a titration vessel using 30 mL of - 2.66 M KCI.

v Give the digest beaker a final rinse with no more than 5 mL of deionized water (into
titration vessel), giving a suspension of approximately 80 mL, 1 M in KCI (ie. for 2 g
samples a final soil : solution extraction ratio of 1:40).

Measurement of TPA

All samples with pH <5.5 are first titrated to pH 5.5 with either 0.05 M or 0.25 M NaOH
(depending on the initial pH of the suspension — see below). Subsequently all samples are
titrated to pH 6.5 using 0.05 M NaOH.

v Measure and record pH of suspension (TPA pH) using a suitably calibrated pH meter and
electrode prior to TPA titration. Use the appropriate option below, depending on the
measured TPA pH.

1) If pH is < 3, titrate with stirring to pH 5.5 using standardized - 0.25 M NaOH (ct1) and record
volume of titre (V).

i) If pH is >3 but < 5.5, titrate with stirring to pH 5.5 using standardized - 0.05 M NaOH (c2)
and record volume of titre (Vs).

iii) If pH is > 5.5 but < 6.5, go to final oxidation step.

iv) If pH is > 6.5 then TPA is zero. Do not perform final oxidation.

v If the blank has a pH <5.5, titrate it to pH 5.5 using 0.05 M NaOH and record titrated
volume (V7).

v Perform a ‘final oxidation’ on all samples where pH is now <6.5 by adding 1 mL of 30%
H20: (that has been adjusted to pH 5.5 with dilute NaOH solution). Allow pH to stabilize
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then measure.

Note: The addition of 1 mL of 30% peroxide converts any Fe2+ to Fe3+ ensuring complete
conversion of iron to Fe(OH)3 during titration.

v While stirring, titrate those suspensions with pH <6.5 to pH 6.5 using 0.05 M NaOH (c2).
Record morality (c2) and titrate (Ve mL) of alkali added to reach pH 6.5. For blanks record
corresponding titrate (Ve) and morality (C2).

Calculation of TPA without carbonate modification
v Calculate TPA result and express as mol H+/t of soil
I£0.25 M and 0.05 M NaOH are used:
TPA (mol H+/t) = [(Vax c1) — (V7x ¢2) + (V6— V3) x ¢2] x (1000/m2)

If only 0.05 M NaOH is used:
TPA (mol H+/t) = [(V5+ Ve— V7— V3) x c2] x (1000/m2)

Calculation of Excess Acid Neutralizing Capacity (ANCg) or TPA with carbonate
modification

v For those samples that underwent the carbonate modification to the method, calculate HCI
titration (to pH 4) and express as mol H+/t.

HCI titration (mol H+/t) = V3 x ¢3x (1000/m2)

v Calculate excess acid neutralizing capacity (a-ANCEe) in mol H+/t
a-ANCEe = HCl titration - TPA titration (in mol H+/t)

I£ 0.25 M and 0.05 M NaOH has been used:
a-ANCEe (mol H+/t) = [V3x c3x (1000/m2)] - [(V4ax c 1) - (V7 x c2) + (V6- Vs) x ¢ 2] x (1000/m2)
If only 0.05 M NaOH has been used:

a-ANCE (mol H+/t) = [V3x ¢3x (1000/m2)] - [(Vs+ V- V7-V3) x c2] x (1000/m2)

Calculated acidity parameters

Titratable Sulfidic Acidity (TSA)
Titratable Sulfidic Acidity is defined as the difference between TPA and TAA.

TSA = TPA — TAA
For wun-oxidized soil material in many situations (with negligible

acid-buffering/acid-neutralizing Components) the TSA is comparable to the
potential sulfidic acidity.
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