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Physical, Chemical and Microbiological Properties of Soil
Affected by Forest Fire in East Kalimantan, Indonesia

Katsutoshi SEKT*

Abstract

The area of tropical rain forest is decreasing rapidly after 20th century. Recently forest
fires are growing in size and frequency. In 1997-1998, 8 million hectares of forest was burned
in Indonesia. In this study, physical, chemical and microbiological properties of soil in the
fire-affected area of Bukit Bangkirai, East Kalimantan, Indonesia, were studied. Soil
properties in the heavily-damaged area, lightly-damaged area, and the area not damaged by
fire were compared. The value of pH, in relation to EC (electrical conductivity), was higher at
heavily damaged area than other area. This result agrees with previous works showing that
pH rises with forest fire because of the ash produced by fire. We also found that activity of
free ferric iron oxide is higher in heavily damaged area.

Keywords: Forest fire, Indonesia

1. FFaR

B AR I IR OB E MR ORI EBDER L T b L Sbh, IHRORMIEED 5
5T D B HE & B R A & 5 T B, 20 THACLIRE, Buir kiR 2
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125 % B KB O ZRMNASE A 842 U 7=, Cochrane (2003) &, bk Ak 5z & % m8c
. AERERICH A B, IR EOBUN. S AR ORERIZ S 2 5I)ﬂiﬁ§bi0ﬂﬂ%7ﬁ{
ANOHERD DL L TH5E, KKIZKBEERANDFEEIL, WEADFE (Wallenius
et al., 2004; Simon and Schwab, 2005) D&% 5§, TIEANOWELEE TH 5., EHEOWH
FTiE. MK K B RO () HEEY. 2)pH. )&k @) WA, 6) #BAMEDZE
fLizonT, MEEIh T3,

(1) BB~ DF%E: : Knicker et al. (2005) &, ™A XA ¥ OFHMASEH & Ak Ko
TIEABYHIK 2 °C 3 & U PN NMR & E&EAHEE (GCMS) 12k - TllE L7z, kK
HBoOY & —HERIZID, C& NORIFEEML 7, Johnson and Curtis (2001) %, ASKiZ
kB HERELEEOZICE LT, MEONIZET — % 4 % & TREIZHHTT 5 2
TFHVYAFHRIZKD L. KRICK 2RFAKRCERORITHT 5 8. K10 4

ZICBE L CTHEEMEO NS HE R L2, 72, Gl TR EIBREN WA L. AR
]\‘“’C IR FESNIT 2 & WS ERICN T 3R/ E SNz,

(2) pH DO : Ulery etal. (1993) kAU, 7V 74 L =7 DKFIZL->THL
FIKBXOCIKOBE TFTOHEIZB T, pHA3 EH L, 10512k 572, ZOIEFIZEWD
pH @ L5, K & Na O bR, KL, REIEICL->TECTWEELE, Z2Hb
@ﬂﬁ/\% TIERENE <. MBS 5, Fernandez et al. (1997) &, Jeli 2 X4

B AAKKIZK B LEAEHOZEERE L 72, KFRIZKD pHIZ LA D, REKVE
fli5§ﬂ*§§f&7ﬂbto FRZ, KRICK > TREMIZ AR E RIS WY 7=V, i —
2., N3 —t»n—x@%ffﬂinto

(3) $A~DiZ%E : Ulery and Graham (1993) 1. ASKIZ X > ThHoERE»BLFDOZEAL
2R B, AEMOZENIZED TENELS A% L L, Ulery etal (1996) i3Ik
WXESE DZALIZ DO TN, % G REIRERIE O BRI IR E Tnhd & Lz,

(4) TP~ D2 Acea and Carballas (1996) (&, K5I & 2 MEwEEROZE(IZD
Wz, REIIZIE, 7y B=T7UKE OB L, Y- 20RE e Ty 7Y
SREANEE T ORORE, MmNk L MEE2 AR T2 HNTIEOHELRH B & Lz,
Dumontet et al. (1996) i, HBFEEMEIRE & EAMANAIC K > THER DN A~ 2 %
ME Lz KKIUERITIE, CNP ERENA A2 2 RAKKIE D &N &2 572,
Pietikainen et al. (2000) 1. J&#ti% 230°CIZ THMELL 72 Z &2 &k 21L& D% (L % FTIR
& 13C NMR T, EMREROZACE ) v IRE RGN & SYER RIS Tt S 4
v 2 BRI TNz, 2 OFER. 230CITTMEL 72 Z & TR O bRk
WL L. AERERMEE 2 2L & 2 5 L GER D 72,

(5) HEARMENDR B : DeBano (2000) &, AKIZ K ZHARMERBIO A = 2 LIZDWT,
PITFORIZHII L T3, (A) KK A2 Tk nbkeid, SRR T 0% R,
JEHERE, LB TRET 2, (B) AKX E 2 &, SARMEWEHR L, g AERIC
L7 TR HEANBEITS, (C)AENE--E 21213, HIEEE & AEICHBAED S 5
JEPAAEL T B, TO KD B ARMERBIM - & . BRBERE & KM RBLUZBIL T (1)
THERE MK E & A75CLUT) i3, #ARMEICIEE A EZ LA R (2) 1R 175C
75 200CITMEkEh b &, FLUSHARMSET S (3) RIBEEREE 25 280C A 5 400C 12 3E
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T3 LA EEDNS, LS BRBHH T NG >T0 D, TDXIITL T
KENFEIT S &, TEEEEGIERI LRI A5 LT HMASKKO TEER A HE
MR EL KB, Scott and Van Wyk (1990) . Fi7 7V 7 OFFFRAKIZINT, %FE lem
KD EHENWEZ AT, BIAMENRE L, HMEROKMN A & 7256 L7z& L7, Johansen et
al. (2003) 13, =2 — X F T IINOFMAKKIZ K 5 1HER & 137Cs BEEZH S 22T 5
TODRERY I 2V —¥ 3 V& Lk, FHRARKIZK S T137Cs DFETYBAHERL, &5
IZ2ICREE 4 5 & L7z, Rullietal (2006) (X, 4 2V 7 DKKEZLDOHMTHENSY 2 2
L—¥ g VERRETO, KR EHACCRE, RS, BEER RIS RIE TR A R
7oo KRERITITKREOTIHZ AN X 500, KK2 5 6 5O TIX, TEARSURHE
MEFE L Tz,

Sekietal. (2010) . A Y FA Y THAIV VY R UVINOTFR 9 b - NV FTA128I1T 5
PRI D TIEO B AR & ACURME 2 Tz, KR DB %210 7235 & 20T 7
o 72 iR 5 Z LT KSR K B IERFE O LIZ O W TER U 7z,

AR TIE, KRICK->THEL D & S TW S HERMEOZIZOWTORMR A5 72
DI AV 3 TIZB W TSRO E 2T 1255 & 200 TR WA O TIEO YR,
2, E % 7,
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(1), 25 229805 58km 1F E BN 7=, HE 160 & 55 47, MM 1 EICfiE L, 1=
B3 110m Th 5.
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THy bR TATIE19984F-2 AN 6 3 HISHh I TR FFRNE 4 U 7228,
JMZ &> Tk FERIEE 5 72728, KEWFRE & ISR K DBk & R 72 KR A
FEN T b, 2001 4F 1 HICBREEE O MERBIEMI R A HEMEE 12 K - TIT b 7= Fbhik
OB T, (1) KKPES AL Lh ooy (eEp) (2) KEBEFIZT 724 Bk
DERGTHNTIRAT L T D05 (BEEERER) (3) AKX D EARINE L A B L 72657
(EEHEM) MHRE SN/, T OB, Bk, EEWHHMIC1 9D 1ha
DOFBEX PR T, T ZFH KX (Control). LD X (Lightly-damaged area). HD [X
(Heavily-damaged area) & LT\ 3 (X2), FHFEEXIZE 512 10m X 10m OH TXIZX
BENTNS,

2.2. WWRAEES TV T

HD X 3Higi, LD XD 4hbei, KIXD 4 Higi, A8 11 S ORHZ DWW T, 2h?
NAJE L BREORB Z B L AR ICf L 72, bbb, iz 22 To 5.

2.3. BIEF*

BPEU S, BES OB 5, BIEOEKILE, A 1% 105°C, 24 FEFIFHZ L 72 & &
DB mIRAD R WE T 2Pk K ko772, pH (H,0) &. pH (KCI) &, #zt &k
DOERIEN 125 £ 5 K5I HEABRL CTHIET % 125 %I DHEIEL 72, BRlmE
B (EC) 13, 153k DMIE L 7z, KEAKKIE (WSOC; Water Soluble Organic
Carbon) & KiEM4%8K (WSTN; Water Soluble Total Nitrogen) (. 1:10 #:12 & b A&+

I SN AR R L REREE L2, 7 v = 7 RRERIIEN 7 ) v kiR ET,
e %2 FE T, N.C-Analyzer (Sumigraph NC-90A) 12k 0., #ZAKEE CHIlE L 7=,
HRERE L, JHZIC K > TR E AL Lzl &2, < 7 LIFT800°C, 5 HFIEY 5 2
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&T, ARIAREE L - B A B RO ' 5 HIE L7z,

TEoO@IZOWTIZ, R@E (SPAD-503) TEML. Mg, BEAHEIE L2, HEOE
KRz DN T, Zmm5E ISR MED (Molarity of an Ethanol Droplet) 24— THIlE L 7z,
Zhid, TEEREICEEAELX T Z ) — LKA ATE F L2 e 210, FEERRhIC
RET HHE D S KA ERILT 3 T TH 5,

Wtk 2 BRI RIVASRE O A F 4 b aliEEkE. BARTIEIRRRE SR T BRI bt
(1997) 12k OB L2, Tabb, MY 2 vBRETESNE. B 2 v BIEERIC X -
TIRAYE. HESVE TV X 7 A BB, Al/Fe- JEREH AR I & OIS E $ESEM % B IRIMIZ IS
fii - it UL ETIORRIC K o TH#OBRANE L2, D4 F A bAESIT. GdERL
PABRICH (PFAFA L) TEICL, 7T VBFL— b E LTHEM - Mt LT TR
FFEIZ & > THORAEHE L 72,

WAEWELE, FISH#: (B insitunnf 7V 44 ¥ -2 3 ) THIEL =, £EEU
EUB338 # 7' u— 7 & LT, WML O Nitrospira 1% NSR1156 % . i i4: b &1
ELEAE @ Clostridium 13 CLOST & 71— 7 & L CHIE L 7=,

3. #BR

# VITHPERSER AR, ARHD I3, HlE % L 223#&X (HD,LD,K) . #if XN DL (1
~4), KL 7-JE0 (AB) ZIENTHELL 72,

BRRELEBROBBREX 3 ITRT, TEPORKREEROEIT, BOHBEZRR S W
R=0963"), KKABLEDS 5D 1ODA, BRFE18%., £4FE 048 L5 fid T
EWEEEREZTR L. ZOMEHIHBWT C/N A 38 LS @V MEA R L7228, £ Ofth
DOFCIE C/N HIZ 30 L FTH - 720 HEIC C/N 2O 120 2T, 4
REEEEROERAR, S C/N HbERD 7L ZA.C/N T 18 TH - 7=, HEHEM (K
X) T, FHENICERIOESZ | REERMICEBYENIRZ W 1 D0 &R\ TE,
BRFEOFIINE KX T20%. LDXT15%. HD XT093% T 7=, 7=72L., LMD
ENCKDHAEIOENS H D720, ZOMRZT TIRASKDOEEBIC & ) HEI» IR L
EREROT BT LR TEL N,

RIEMARBIR E & KB RBROBIREK 418§, migorIziE, MR shzg
DO (R=0593"), BRELAHRIEORVHBETIZ A, 57,
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&AM & Clostridium/ EH MO E DB (R=-052) OATH -7, Al EHLT
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4. R

TN & 320F 7= HEEO P 22 & 3 U 7= 6558, LN OMIR %2157, EC & pH O
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