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K HEiA

FEIASES S153.6 XAk FRIZ AL

s e A R Tl Ml AR S R G A R A DL A
TE A BRI IR Pl 25 G BRI ) . SR, MG
G R, AR R, £ HEATHLER (SOC,
Soil organic carbon ) & & I AE 26 Pk o b & S IR A
F 5 A TIIE N, B ESOCIKF| T — & Wi F ok
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organic carbon ) IXFEHIFT, ARSI HR U H AEFR
BT T, IR, B4 3RS A
ResFrartiiim >0 . SSOCH & % H4eht T4 5 [
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1% TSOCHRaENLHE 7,

SOCHY AR E AL 3= ZEALF5 A7 LA 1% 15147 3 5 fi
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ARk, AEREW, o L 204F I E FRAK L 5 HLak
JELLREAE20 ¢ m™ CLABRTT ) MR, W E N
4 V1SR FABIOME AR D 5 5 0ot 42 B0 AR AR+ 2
IR ST AR, BRI IX Rk B
ST TR I, T B B G 92 Tg Co K%
B SR TR [ T AR R AR X, (R UL )% I - 3
RV ) AT ST . A, i X KR A 2
IR A S DU, SR, QTR AE i M
X - Sk R B B R A2 B E A, H AT
2 20 JLRS R B R E R R DB L
+RZ AR . A ST Xk B 5 K S
Br, R T ORIGRIS =R R AR AR - R, E k)
AL T By irMOC 5 BC, Ik Hassink 2 56
AT RS T, B TR TR E FE IR A R A
AR R DAL R BERL AR
UKL

1.1 FAREXHER

W58 DAL T N 520 3 IR X 50 A T 2R /AR
(48°36'N ~48°54" N, 121°08'E ~122°12' E) ,
BLERMBW B, RMSZIWE T E AT W
BERON , IR K Y R I A 2R R ] P L
WAL B, TR 5 A A, 1% Xk
KRB =5, B A AR (B
FER4EIE 1, Umbri—Gelic Cambosols, BF)
PN TR 8 o 72 RS R RT3 7 o
Mollic Bori-Udic Cambosols, DB ) 5JK & Ak
+ (#ifb@E TP E +, Argic Hapli-Ustic
[sohumosols, GF) . &EHAEL 000 mld I+,

M 242 My (Larixg melinii ) AMERLEH
¥t ( Betula platyphylla ) , HRMAEE40.3 ~0.65,
MO FE AR AR B o AR JE rh L b AR, b A IR
PR NS RN < K 8 K o W = L o N
AR, FTERUMZE R AR SR
( Quercus mongolica ) N F, HALHIE H0.4~0.7,
KETFHMEMEY ( Rhododendron dauricum )
KM% ( Rosa macrophylla ) 55, VIR b FH XS
%, RRMAR IR FH AR, bR T
FEWRHPEF AR BRI AT, TRt
FA. B, 1L ( Populus davidiana ) 3, AR E
H0.4~0.8, EARFAEAR T (Lespedeza bicolor) |
W2 ( Prunu spadus ) %5, WAMB kKL, HEH
NI0%, FEAVUNIREF (Stipa baicalensis )
WA ( Scutellaria baicalensis ) . ~j#§ ( Paeonia
lactiflora ) %,
1.2 HmRE

16 Bk = Fh TR AT g X, & E 6
20 mx 30 miEHE, BAFEHLNERRR ST BRI
3~ R . SRAEHT LR R BE T, F IR
PRARSIIRBUGFHEZ (A) . S#ZE (AB)
H5EMRE (B) Lk, &M EFEFRZRY, H
VORI keZi Ay, BEDAEHIS IR AR, 3k
SANFEf . ¥ A St = R PRI AR &R, i
W, [RIRE I PO 4 3k 328 BT 43 - 5 4 53l A0F s ok
2 mm5150 pmffif& . FEHLIEARG B &L, £
Bds J 1

1.3 oWAE
W ssAS AR (MOC) 555 (BC) ©

Yz WIE, BRI 220 . 2y BMOCH)

F1 HHERER

Table 1 Basic information of the sampling sites

K SO TR E
i AR R K i AR -~ o . .
+ e Mean annual Mean annual . Soil bulk density
Altitude Soil depth (cm ) .
Soil type precipitation temperature (m) (gem™)
m
(mm ) (°C) A AB B A AB B
DB 474 -0.5 738.7 13.26 16.02  32.43 0.97 1.31 1.68
BF 450 -3.2 1157.5 6.87 15.37 21.77 0.92 1.35 1.68
GF 360 -2.9 704.8 25.54 2453  36.31 1.11 1.22 1.44

: DB: EEARIE (WRIRV WmiaiE +) ; BF: FREEIM L (REEHRMIE L)  GF: KERMKL (FiEE T
+ ), A, AB, BE/RTHEJZER ., FlENote: DB: Dark brown soil ( Mollic Bori-Udic Cambosols ) ; BF: Brown coniferous forest soil
( Umbri-Gelic Cambosols ) ; GF: Grey forest soil ( Argic Hapli-Ustic Isohumosols ) .A, AB, and B represents soil horizons. The same

below
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ARy Y RS L e
B R B A T B A A . HammesE T2
e T LM BBCHY ik, JEESS T4 7 ik i Al
HE R IR PR AR AR 2E PR BT Y AR BEXTBCEA T
Ak, WHEAs . MR %, TN T R
BUIBCIA AR 8 2 0 A 3043 BIR) F 4 BHORE 9 43 4
i oy Bk meMOC, Sk H H 8 R A1 A1k ik 41
HrBC.

MOCHI W For a8 (WP B W a5 H
BLBE, MOC,) % FRehbein '™ fyJ5 k. 30 git
2 mmfifi X+ 8 F250 mIBEsi, k150 ml, H
A B AR AE440 T mlT BB R HEAT AR A B
P 5 R TE W T A 53 pm AR, O bR R
HY BRI AR R S0k A AL ( POM, Particulate organic
matter ) , FRBIFWE OB HE 2 HE K
H, AT A AANE (MOM, Mineral-
bonded organic matter ) o FFPOMAMOMIEGOC T
P FRE, SRIEWFEE 150 pmii, e Hrp A
HL#% (OC, Organic carbon) & &, POMAIMOMH
FIOCHr 5 ki A Witk ( POC, Particulate organic
carbon ) FIMOC,,

MOCHIfb 2= 50 8 (L= M a6 8
F BB, MOC.) # T Eusterhues® "# 5k .
3 gid 150 pumifi KT 4 & 7100 mIg.LE h, A
25 ml 10 mol L™ HF/1 mol L™'HCI (2:1, V/V) ,
JIN24 h, BSOS T ZR IR KE A R TR A
PEIG B OHLBEAS ~ 51K FEILALS ml 10 mol L™'HCI,
FE24 h, MRS FIEES ~5K . &4 H
O FRARY60°CHET | B, RS L150 um
fifi, MEOCHFEILHNMOC, (KR ETYLEENE
Bk ) . MIMOC Ay HF b B it 2% i) A BLase , BRI
MOC=SOC-nMOC,

BCHI B & TH m % k. R
0.3 gMOCAL2: 4 B J5 12150 pmfifi ke 5 F 2 .0
f1, JMA30 ml 0.1 mol L™ K,Cr,0,/2 mol L™ H,SO,
(1:1, V/V) ¥, #7510 min, 55°CH4M ME
WK 60 h, A EE12 hil A 43 EL10 min, Jf
T8 AN FEZE R B K Gy o RN SE R B0 3
W, INZEWKIERBFEL min, B.OPE%3 ~ 51K,
B JE60°CHET . FrE, HAOCHIABC.

AN, 43 POMEMOMHBCH i, 14
SAPUR S BRI AN OoC, BCE & A
TOCH MY (vario TOC, Elementary, fEE ) i

S, e ke AFRASOCE R (gkg™)
AR AT PFOCHE I (g kg™ ) x NFEL 5
bR ENE S (%) 5 AREY10CH &k
Bl (%) =RRHBOCHRE (g kg ) /HHEMAHL
M (gkg') x100, +HEAHLEKEE (SOCD, Soil
organic carbon density ) DL F ARG .
Cp=C:xBDxTx (1-RF) x107 (1)
L, CoNEE AP E, kg m™; Cc.
BD. T. RE/MIINZZE AR SR (gke) .
ZHE (gem™) | JBE (ecm) K >2 mmA S &
(%) .
89 [ 8% ¥ 3 CSP 4 3 T Hassink ' i 07
o WHEALWT .
CSC=4.09+0.37 x ki <53 pm (% ) (2)
CSD=CSC-MOC. (3)
CSP=CSDxBDxTx (1-RF) x107  (4)
A (2) W, CSCHEMIAZ H ( Carbon saturation
capacity ) , g kg'; 3 (3) ", CSDAMIMM T
Bt ( Carbon saturation deficit) , g kg™'; = (4)
1, BD, T. RF5 (1) —. L HEmib Ak
(CSL, Carbon saturation level ) “yMOC.5CSCH)
el (%) o B FMOCSCSPHILIEL . Mkidh &
VB2 S I s (N =l 3 s L0 s
PE A DA AH I 5 AR TS T, AR R B R 1
ek A AR MR R AL 5 )2 o
1.4 ¥iEE
KM Excel 2007 F1SPSS 19.0%k {1 % ¥ i it
T8t mtr. RAFKEZE (one-way ANOVA)
FIXSH (Duncan) ¥E#EAT 7 22 730 A Rl 2 o L 4
(p=0.05) , I HIXSOCHMOCKSOC, BCH%h
KR i Z BT A DG4 B o K SigmaPlot 12.5
AR, B AR S bR 22 3R0R o

2z R

21 HYEESBENRESERE SEHEILG
A HLER (SOC ) K45 44y A HLBR % &=
PIbE 2 R kEfL (R2) o AJZSOCH &t
MT76.11+6.77 g kg™, A EAHIT70.6%.
G A R WY, W 3850 B3 0 0 W) 45 6 25 A LBk
(MOC, ) Fifbisyr s s &84 Pk (MOC. )
¥I5SOCE i FEMICER, RMiHA A &&= X
SOC M Z (B HIAHZEE K . ANAJEMOC, 5MOC 43l
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Table 2 Content of MOC and its proportion in SOC in forest soils relative to soil horizon

A + )RR SoC POC MOC, MOC, POC/SOC MOC,/SOC ~ MOC./SOC
Soil type Soil horizon (gkg™) (gkg") (gkg™) (gkg") (%) (%) (%)
DB A 75.81ba 14.52b 59.32a 36.66a a 19.2c @ 78.3ay 48.4a
AB 17.73b B 2.60c B 14.59b B 9.43b B 14.7¢B 82.3a B 53.2a B
10.25b y 1.03¢B 8.82b y 5.65b y 10.1cB 86.1a a 55.1a a
BF A 90.78a 27.31aa 61.22a 31.23ba 30.1aa 67.4cy 34.4cy
AB 13.16c B 3.36b B 9.38¢ B 5.02¢ B 25.5a B 71.3cB 38.2¢B
8.29b 2.00b B 6.15¢y 3.34c B 24.2a B 74.1ca 40.3c a
GF A 61.75¢c a 14.53b 44.79b « 26.34c a 23.5ba 72.5by 42.7b v
AB 27.15a B 5.10ap 21.10ap 13.32aB 18.8b B 77.7h B 49.1b B
B 18.33ay 3.12ay 14.56a 9.57ay 17.0bB 79.4b a 52.2b

H: MOC: W& GAA I SOC: A, POC: PR AN MOCy: WHLF BT WA G A, MOC.: fb2#
SRENT A G AE IR . AR HESCFRACRF]— 1 RN R] T M 22 R 3 (p<0.05) , AR FEHURFE— RIERTIAR
F+ZRNEREE (p<0.05) , FlRNote: MOC: Mineral-bonded organic carbon; SOC: Soil organic carbon; POC: Particulate
organic carbon; MOC,: Physically isolated MOC; MOC.:Chemically isolated MOC. Different English letters meant significant difference

between soil types in the same horizon (p <0.05) . Different Greek letters meant significant difference between soil horizons in the same

soil profile ( p<0.05) . The same below

H}55.12+7.36 g kg'. 31.41 £6.41 g kg, RiH
RIEFHEMLTI5E, A A )2, MOC, IMOC I
1.654% . MOC (i SOCHY b il fifi + B i 3% i, MOC,/
SOCEYIE RT6.6%, THMOC/SOCIL H45.9%, Hi
HRIGHERIMA30.7%, Ha =R EHE, BifA R
MOCE it fe i, HUCON KON L, AR A AR
AR

22 EHRESERHEARESANSH
BCHSOCHEK I H T # B & A CE (%£3)
I, BCH b HIRM ML (KElla) , AJEBC
T ON17.51+£3.36 g kg, (HEAHIHEAY68.7%.
=R RN, BR A AR BCE B E & T
fhwiAh + 38, HpARRIMEWE., R, BCH
SOCH B FME LTk (E1b) , AJZBC/

®3I TRBRXLEANE. BHRSHEMNIEZENEXRY

Table 3 Correlation coefficients ( ) of soil particles <53 um with SOC and BC relative to soil horizon

A AB B
SOC BC <53 um SOC BC <53 um SOC BC <53 um
SOC 1 0.913%* 0.390 1 0.880%#* 0.581%* 1 0.810%%* 0.648*
BC — 1 0.036 — 1 0.565% — 1 0.755%*
<53 um — — 1 — — 1 — — 1

. BC: B#k; <53 um: <53 umfY%ikrkL Note: BC: Black carbon; <53 um: Soil particles <53 pm; *: p<0.05,

k. p<0.01

SOCH22.1%, BETF%E29.0%, Hr, kEst ik
+ BBC/SOCHS, I 25 1 F HoAh i i 3138

LEE SRR, A21.2%BCAELE TPOM
o(El2a) , HIZHBIREE £ N, Hi,
PR bR - 24 35.1 % BCAL FPOMAT, Sz 1

HABPIRN 145, JRE RIS BCAATETMOM S, SR
MAZEBCH R kL & & 2L oA CE (R3)
BifL - R 0 38 0 A 2 2 B B A G . POM
i, BC/OC# 126.3%, BELZHRM ML ETHT
B (E2b) , kgt sktagPOM, BC/OCH Ik
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a — DB b > DB
40, S0 —o— BF
—~ — BF . v GF
"&D - mmm GF § 45|
2 T =8
g 30¢ N E 40}
=1 Q
= %3
& 5%
2 20} ® S
g ba H7Z 30t
% ba T2
= E S s
m : "
10 af} ap §
ﬂllﬂﬁ bB aﬁ Az
g bp bp g20f
M
. e - . .
A AB B A AB B
L3 Soil horizon +3)Z K Soil horizon

e ANEBESCFRAERR — L 2R R RR 2R B E (p<0.05) , REFGHFRAKR— - HETORE + )2 F i 22 5 8%
(p<0.05) Note: Different English letters meant significant difference between soil types in the same horizon (p <0.05) . Different
Greek letters meant significant difference between soil horizons in the same soil profile ( p <0.05)
K1 AN ARk L e rh SR BE 12 B 221k

Fig. 1 Variation of BC with soil depth in different forest soils

100 1 POM 40 0 —e— POM
—o— MOM

80 35k

60
30

R A HLAR LA

Black carbon/organic carbon (%)

40

25+

20

S He 45 Proportion of black carbon (%)

20 1 1 1
A AB B A AB B
+38 )2k Soil horizon +3 2k Soil horizon

. POM: FORAHLE; MOM: #4584 LB Note: POM: Particulate organic matter; MOM: Mineral-bonded organic matter
S Y 2 b TR SR WD R A/ Er R e e SR VI RS i
Fig. 2 Distribution of BC in POM and MOM

43.8%, W FEE T HALPIA 5, MOMAH, BC/ (CSC) M31.77+4.28 gkg ", BEHIRMIFEAL, (B4

OCZy }24.9%, M+ (F2b) . AT E; WMAKFE (CSL) N49.9% +6.7%,
2.3 TEBNBREESE®RE H P AJRCSLEIL97.8%, NHAZE A ARARDE

ETIE, LHEANREE (SOCD) . #7¥  #iE99%; Wi f =55 (CSD) K% + 2 &7
LEABANRERE (MOCD ) 5HBR%FE (BCD) B, ARUN0.75 g kg, BEFFE25.13 g kg
PIWE F IR WAL (%£4) , (HBREMMOCDSBCD W /1 (CSP) RCSDAS LA E, AR
W= TABJZ . AJZSOCDH9.87+2.02 kg m™?, B ZE0.10+0.02 kg m™?, {XASOCDH1.0%, BJZH
2R ZE3.26 £0.60 kg m™”, ARMFRKMIMMARE  6.06+1.05kgm™, £ HSOCDAYL.86£% .
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Table 4 Soil organic carbon density and carbon sequestration potential of forest soils relative to horizon in profile

aes £ +HE)E R SOCD MOC:D Csc CSL CSD CSP
Soil type Soil horizon (kgm™) (kgm™) (kgm™) (gkeg™) (%) (gkg™) (kgm™)
DB A 8.19b a 3.96b a 1.40b « 38.05a a 96.3b a 1.39a~y 0.15ay
AB 2.34b ~y 1.24bB 0.51by 38.45a a 24.5b B 29.02a B 3.83aB
3.37b B 1.86b B 0.88b B 38.29a a 14.8b~y 32.64aa 10.73a
BF A 5.0lca 1.70c « 1.60b « 31.61ba 98.8a 0.38b B 0.02b y
AB 1.81b B 0.69¢ B 0.63b B 30.95b B 16.2¢cB 25.93b a 3.57aa
0.81cy 0.33cy 0.30c y 30.33b B 11.0b vy 26.99b a 2.65¢ B
GF A 16.43a « 7.0laa 2.82a«a 26.83c a 98.2a a 0.49b y 0.13a vy
AB 5.86a B 2.88a B 1.09aB 26.03c a 51.2aB 12.71c B 2.74b B
B 5.59a B 2.92aB 1.34aB 25.34c B 37.8ay 15.77c a 4.81ba

. SOCD: TIEFPLERAEE; MOCD: a5 A KSR ; BCD: MIREEE; CSC: RIUNFA 4 ; CSL: BRULFIKT;
CSD: BRMAIZ Bk; CSP: RS Note: SOCD: Soil organic carbon density; MOC:D: Mineral-bonded organic carbon density;
BCD: Black carbon density; CSC: Carbon saturation capacity; CSL: Carbon saturation level; CSD: Carbon saturation deficit; CSP:

Carbon sequestration potential
3 9 ®’

3.1 WHEATENKR (MOC) FRINBEAELLK

AR SCH B> B A ) 45 A S A B (MOC, )
A AV (SOC) MHBILNT6.6%, 555
s L0 R g R L RS A BT . R TMOC
00T, A BIBFSEASOC I 22POC ', B i
P BB A HLR P PR S L AT
F T R R %, BISOCHIZH W% T POCHL /&
MOC, #Rifi, X2 T HASOCH ;. FESOCH)
B3 21 v B A2 08 Yk Ak R R O T A BILIK
ALK SOCHPOCH ZEM IMOC, B2 b 17 1
RV i v BLBR B T M X AR E IIMOCHR 3
MOCHY IE R 25, JUH AR 1 fiff P A HLRK 7% 2 488 1)
+HEd, Hib, @I XFSOCH B4R, S
AEHISOCH K21 5078 MLk i 22 (AR Ho A 20 43 1
ALK =

A SCA RS B I W 454 S A LR (MOC. )
1 SOCHY 912 }945.9% , W& 5 T EusterhuesZ %
Xt R 5 B AR BB 9E 45 3 . Eusterhuess " 5@ it
A R Rl S IR 3 & B, HIP A T A £ S
YRS T SNAENE, TIARST WS
AL AZ 2 m . Hitk, MOC Sk + 5
Y2k & W B A BLER . MOC/SOC i K TMOC,/
SOC, UiHIMOMH A MLERIFIEE 45 R4

24y, SiBr E, MOMHIMOCAY (560.6% 4 %7,
I, SOCHIHE /32 ik i it Ak TMOC & it o LAt B
RS H T A 4518, Lopez—Sangil #1 Rovira %
FIH 7% 22 Ak 2 B b MOC, &5 3£ 1, MOM
AN 55% ~ T5% WA HLIK J& Z 0 W AL~ AR P 1
FE AR BIMOC/SOCAU A 37.6% , W EHKT
HoAd A4, AR T AR T AR XU R AR
T LW, W SOCHL AR RE 1 2% .
32 AEAHFMEIEARARERXHPER (BC) MHH
JIREBCH bl - 2 WAL, SAMBC/SOC
HEH N LT, Xl geH LT JL 7w A .
(1) PEREE BRI, KRS EY
PAE SR BCI 2 LT R 2 (2) &
JZBIBCHE 5 #4048 Ak, TR 2 - e i
PEZ LIRS T Y R4 AE A, BRIK T BCHE
FEfr T aerE;  (3) RIZBCHSOCH B4 Z) B
TR E 1 T A AL R T A R, IR 2 A MILRR i A
fiX, XIBCHMmBEAEM S  (4) TEA LTI At
FErp, BCHI T H [ B 09 A4 W4k 27 M 1 1t 28 2 1
FaEY L (5) h TBCHEEM K, RHEREA
RJZBCETER — B i R)JZBCZ M N R AEH
T B MR T VR 2 v, e B AR A S v
YA, AN, ARBFIEIXBC/SOCH-#I7E£0.17 ~ 0.36
TR, EETAERRSE ), BCHSOCH HLME ™
DAz e+ 3 s BCH SRR, H(EFEQ.5 2547 R WIBCE
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TR AL AR, TRIL, AT X B AR 2Bk
VT b

BCHEW W45 & AA N (MOM) T i Lk i
PLEMOMHBC/OCKE £ R B3 Im, PRBLH 25 £~
YU BCHY B A 3858, A a5 Ak £ BCTFMOMH 43
Fic (4 B ) 8 5 AR T LAl B R -, DR X BCAR
AR EE K. MOMHBC/OCY }924.9%, & T
WangZs ') BT 5 BB H A9 15.6% ., 250
Lorenz%5 "2 B FANa,S,0, 8 ML 44 BSBC, H 45
Wy 2 4y LRI A 123 6B A HLER , S5 AHF 5T 45
Pt SR, RUAEBCEE A FMOMP, HAZ
BCH MR A AH M I A 3%, IR ZMOM
R/ BCIE AW B T2 . Byhiskim, 2 TBZE
H R A IR B e KO, UIIRJZBC R 2
5% BYRIAAZE 4 . Brodowski%s ' g5 A4 T
AU 5 XG4 B o 07 23 BT IR 52 T 3K — WA
KIFIZBCERL K Z 4 TRk, HiE L2
IR A 5 BT 8 - i

AW AR A HLE (POM) HBC/OCH A
26.3%, WA T Wang%s "0 X 30 3 4 338 (9 WF 5 25
o BCTPOMP B AFEAE L e POMHTBC 5 OC ) ¢
o B 3] 3 2 2 L i) ks G ALER (POC) J&@ TG %
B JE 3k — 1% G0 DA TRt Pk R . HG At A 6 F 9% 4
B W, —E B A BCAEAE T 25 L0 3% 1k 41
Oy, BhA RS N R AR bk R 2R A
IR A ALk K B2 (LF, Light fraction,
<1.8 gcm™) HBC/OCH }14.8% , KILEWEHKIX
KBTI AE, KBEsk B i A ok AT LA g BEPOM H K
AT HIBC . BrodowskiZE 1) G wWangZs [0 4y 3
W TPOMHIBCEE N AR . L, 7649 FR
BB AR R T, $#& R POCHKT I 4 1 3 B L
BT 2y, oAPOCTH:AE — A A8 HL Ak T 7%
RN
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Distribution of Mineral-bonded Organic Carbon and Black Carbon in Forest
Soils of Great Xing'an Mountains, China and Carbon Sequestration Potential
of the Soils

XU Jiahui GAO Lei SUN Ying CUI Xiaoyang'
( College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract [Objective] Sequestration of carbon ( CO,) from the atmosphere into forest soils is
considered to have great potential to mitigate the momentum of global climate change. However, soil
carbon saturation has been observed in some soils. When the soil is saturated with stable soil organic carbon

(SSOC ) , any new inputsoil organic carbon (SOC) , which would accumulate in labile pools, would
easily be decomposed by microorganisms, contributing little to the soil carbon storage. The potential of soils
to sequestrate SSOC 1is limited by SOC stabilization. SOC is stabilized mainly through inherent biochemical
recalcitrance, protection through interaction with minerals, and occlusion in aggregates. Black carbon ( BC )
is an example of the first mechanism, gaining stability from condensed aromatic structure, while mineral-
bonded organic carbon ( MOC ) is one of the second. SSOC plays a vital role in soil sequestration; however,
researches on SSOC in natural forests are still inadequate. In this paper, MOC and BC, two representatives of
SSOC, were studied and their carbon sequestration potentials ( CSP ) in three types of forest soils in the Great
Xing’an Mountains, Northeast China were estimated. [ Method] MOC was analyzed with a physical method
and a chemical one, too. In physical analysis, soil was divided into particulate organic matter ( POM, >
53 um ) and mineral-bonded organic matter (MOM, <53 um) , and organic carbon (OC ) was detected
in MOM (MOC, ) , whereas in chemical analysis, soil was acidified with hydrofluoric acid, and OC loss

(MOC. ) was measured. BC was determined with the oxidation method using potassium dichromate. CSP was
calculated based on the carbon saturation capacities of silt and clay particles according to Hassink. [ Result]
Results show that MOC and SOC was remarkably correlated to each other, however, comparative analysis
shows that the particle size fractionation method overestimated MOC, because it was found that not all the
OCs in MOM are bonded with minerals into MOC. Actually, only 60.6 % of the OCs in MOM are. BC in the
soils was 8.46 +3.85 g kg™' in content and declined with soil depth, however, the proportion of BC to SOC
displayed a rising trend. Most of the BC ( 78.8% ) was enclosed in MOM, and the proportion of BC in MOM
increased with soil depth, meanwhile the relevances of BC with silt and clay were also reinforced, which
illustrated that soil mineral plays an important role in chemical protection of BC. BC/SOC ratio in the soils was
25.4 %, which was reasonable since the forests had not been affected directly by industrial activities.
Thereinto, the BC/OC ratio was 26.3% and 24.9% in POM and MOM, respectively. MOC and BC contributed
to SOC by around 67.2%, which demonstrates that the soil has a high disturbance resisting capacity in
the study area. The surface soils were highly carbon saturated, reaching up around 97.8% in saturation,
while carbon saturation declined with soil depth, down to 21.2% in bottom soil, which illustrated that the
soil deep in profile could store a considerable amount of SOC. Based on calculation, CSP of the soil deep in
profile could be 1.86 times the current SOC storage, while the CSP of surface soil accounted only for about
1% of current SOC stock. [Conclusion] The SOC storage in forest soils is huge, with SSOC taking an crucial

place, and what is more, the potential of forest soils for carbon sequestration is also enormous, especially
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in the soil deep in profile. The current carbon saturation theories are all based on the conception of SSOC,
however, the existence of BC in POM manifests that the role of POC in soil carbon sequestration needs to be
reconsidered, because POC is not invariably labile as is commonly understood.

Key words Soil organic carbon; Soil fractionation; Stable organic carbon; Particulate organic

carbon; Carbon saturation
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