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Abstract; Labile soil organic carbon (LOC) is an indicator in terms of evaluating soil organic matter quality and dynamics.
Fractionation of soil organic matter (SOM) implies the separation of the total SOM into different soil physical fractions that
are thought to be functionally homogeneous with respect to physicochemical properties and turnover rate, and the organic
matter dynamics based on turnover time will be further understood. In this paper, Labile soil organic carbon, evaluated by
three indicators obtained from oxidation and physical fractionation methods, was found varies with vegetation types
(Mountainous evergreen broad-leaved forest, mixed evergreen and deciduous broadleaved forest, deciduous broad-leaved
forest, mixed coniferous and broadleaved forest, sub-alpine dark coniferous forest) distributed along an elevation gradient.
A 333mM KMnO,-chemical oxidation method was used to determine the easily oxidized carbon ( EOC), and another two
physical methods including wet sieving through a 0.053 mm sieve and flotation in aqueous Nal (1.8g-cm ™) were used to
determine the particulate organic matter carbon (POC) and light fraction organic carbon (LFOC) respectively.

POC and LFOC contents as well as their proportions decrease with the increasing soil depth, similar result was found in
EOC content, while there is no decrease in the proportion of EOC. Compared with lower-elevation vegetation types, higher
ones were found significantly higher in their LOC content and proportion. EOC and POC show positive correlations with
LFOC (P <0.05), indicates the similar origin of EOC, POC and LFOC. In contrast, negative correlation between LOC
and silt + clay( % ) content indicates that more LOC are contained in the macroaggregate. EOC, POC and LFOC contents of
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surface soil layer as well as their proportions decrease with mean annual temperature (MAT) , however, no significant was
found for the fewer samplings. And a marginal positive correlation was found between MAT and the rate constant for C

transfer from the unprotected to the protected soil pool (K) (P =0.062).

Key Words: labile organic carbon; easily oxidized carbon determined by 333mmol/L KMnO,; light fraction organic

carbon; particulate organic matter carbon
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5%, X RS 3 B4R rh7E R A - A R ] IS YA LR 2E B R R R N T Akt T A
HUER & B AR R IR 2SR A DA AR LA TR B R 0% 0 v WU 4 43 22 5 S LR i
HE. NRIFMAEGEEET 38l TR R R AR R YR BUR R L R SRR 45 225, FITTE B
9 9 P AR TS A UBRR L S AE e 22 91 o R, DTS [F) — X Y 4 B0 B S R R MR B T 40
PRk & 85 73T Ho % T 48 7 SRR AR AR R A5 R -3 3k FE 42 S B R B E X

FEIUMR DAL T )1 £t P A6 2% , 2 )1 228t o) 75 38050 B 2 B oo 3, WY TR R BT T b 40 A o L
L A AR L H TR R TR SRR 8 I R bR B RETR SR (RS IR, D B AR 5 S R X S P Ak P S 4
BN SR A T B AR SE I =, AR SCHUE A U E 2 B Ak R R A BB 3 DR PR ER I ISR BEAS [ 4 26
] 35 A MUK & B B S o 181 #2253 B LRI R , S8 7 ARARAE A 2R U X - 38 ik I A7 BB 7 1 52 il 42
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1 HREER

TE AR X HAAR VT b3 2 SO —— W VLB @ i ik, A T ) AR E, AR e ] b Beva i, v
AN B85,V 5INEAE . HiEAAR E 104°19" N 32°12'  ZE4 B FJ& W b4k , #4k 1150—3260m,
WIEVEALE , AR, JB PRI IE R RS, SR 11°C,1 AREiEN 1°C,7 AREiRHA 20C, =10C
SEFRIR N 4793°C AE[ETT B 1187 mm , HIXHERE Jy 88% , H M HGX 6910 RAEHIFEAE I WE 1,

2 HARFAE
2.1 RBESHTE

2005 48 A , B FHFARLERIEL9 4~ (MF, EF) & 6 /~(DF, CF, SF)3tit 36 4~ 10m x 10m BB FE#l, 725
AMEEHL SRS A 3 3 HE 5 4 ,0—15¢m, 15—30cm,30—50cm , 50—75¢m, 75—100cm 43 ZEURE,
MRERIEE . TR EEREFEXT R4, — &5t 0. 25mm Fifk -3 SF Pk . &R, —#8 5
1t 2mm it + 35 5 A HLBK OB DLBR PR 4 A HLBR 70 BT o 133 R LK R F 4% BR A0 48 1k- A1 I 44
2, 2AK A ED R E R L B RS &8 40 R AR L E T CRAEEFRME <0.05mm) |, 4k
I P AR b A 4 IR E )1 A PRORL B FE UK IX S R s R 45, B AR B SRR TR ISR B T+ 100m, <,
IRFEAK 0. 6°C KGR,
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Table 1 General situation of research sites

AREY TR R SRR FEZIAR D HB A
Forest type Soil type Altitude/m MAT/C Tree species Canopy density
Ly 3t 3 25 i oAb (MF) L3t B 1354 11.1 s 24 0.8—0.9
WL - MR AR (EF) L3t 2 3 1405 10.7 LI 0, ARy i 0.6—0.7
& I i ik (DF ) By - 1710 9.2 SeM e BBk 0.6—0.8
F TR AR (CF) Lt A 2308 5.6 UYLV RS 56 - HiE 0.4—0.6
= LL % Bt -k (SF) LS 2605 3.8 UYL AZ 0.5—0.7

WA Machilus pingii; 5 M Quercus oxyodon; ¥} % Bk Juglans cathayensis; T & B Cornus controversa; 55 " #¢ Betula luminifera; IR Y138 ¥

Abies faxoniana

2.2 TG FEAE KN E

(3 2mm FEFRT 12 2. 00g) FREALHL T 29 & 15mg A HLEK B9 T4, 5C7E %8 6H (100ml ) Py, A 333
mmol - L ™' KMnO, ¥ ¥k 25ml B 4L 3 1h, 25 (iR [0 47 , B % )5 550 Smin (4000 r-min ') B _EIER, FH
B FK¥E 1:250 LR, 85 Bt EETHAE 565nm T HLEME , AR KMnO, RS (ER 3 1K) it
BE A VLR & & (1mol KMnO, 44k 0. 75molC) 127!

2.3 +HERARYIRNE

FREUZ 3T 2mm 575 5 T 4 10. 00g, 7 A 25mL f#) NaI(1.80g-cm °) T H, B 18h(60r/min) , R J5
FEZ BRI, 3 SEbte i U8, BRI R (3 1K) MUK B9RE R [R5 ok I U v R
g g, B ERFRTE 65 CRALT 24h, FREBUE TE &, IR S M AT AR S &, 1
PR 0 E A LR & B R A P WU AR B MR B P A 12110280
2.4 IEFORA VBRI E

Bt 2mm KT 4 20. 00g, A 250ml E8RH8 , A 100ml 5% [ 6 JRBEEREN AT , Yo F-4% 3min, B 18h
(90r/min) , 48+ 3T R 53 wm G , I [ 2 FHZE /K sh ik . $EPTE BAE T L M, 7E 65°C T 4t 48h J5
RE, B IR T AR S B . ARIRBURLRT & L A AL S & B B A LR S 107
2.5 FAEaT

AR A MUBR AR A BB L R Bk R T At

k=P/(TT, xU)

Ko, U AR R DUBRER B (BURL R B DB I ME) , P AR B WUk e (B PLBR S5 AR R 37 1
HHUBRIIZEME) , TT, St A HUR B e it a] , 32 1002,

B 53R A SPSS 13. 0 3R {44358 1, T 2240 BT R A LSD 12,

3 ZBRSHH
3.1 AFEMESRAHIEEEA VRS &

Bl 1 R, SR + 38 5 S AUE PR SRR MLk B4R HLaR & B3 P £ 2 IR AR . AR
ISR ], 135 A A MUK BURLA Pk 20 S RAE P AN S TIRIB R 2R, K K L2 LG S
A DK & B T5 1A AR B RETRSSAR WGt bR S 35 180 T St Bl I MAORI 6 S s i R TR SR (P < 0..05)
2 A ORI S s R TR SR E] 22 AN (2.3 (P >0..05) ;0—75em £ + )2 H3EF0R A HLER & B4 TR S
AR AT RIS 2 5 T VR R PR S R R R S R IR SS AR (P < 0..05) |, ¥ Pt & b L S i
MR SR R SR Z (B 22 5 A 3 (P > 0. 05) 5 T I3RER240 F HUBRBE 1 Pk ot 5 T3 i i e 4R Bl 8, 78
0—50cm + /= R4 IR B2 & THE 4 FERMAERI(P <0.05),

3.2 RNRME A - IE A ALK 53 LA
HIRIEPERR 5 A HURR A EG B EL 3 TR LR R R R R AR AR X RTINS R,
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Fig.1 Vertical distribution of concentration of soil EOC, POC, LFOC in different forests, the different letters within each soil depth
indicate significantly difference under different forests at 5% level

B 27 LAE Y, 3O R AR 478 AR 4 20 B EL 451 24 B 38 R E A 38 i i R A1, T 398 5 AT A HLBk 7 e L
51 ) i - 3 R B IR A AE B AR B K-

ANFME 2R ], 13845 + 2 5 EALE MUKk &5 B8 PR B EL V8 R bR, T RER SR, B 1 i pk Y S 3
1o T H SR I AROR S SR R IR SSAR (P <0..05) 8 S R I AROR o S i ) YR SSPR [, 9 I ) b L 1R
TR A AR R & HIEE YR ERHE B ZE 2T (P >0.05) . HHE L 2ERA VLR G BB PUIRE L5 7%
R AR A R TR SR B T P38 S 3 1 T o A BT o S 0 T R R3S AR (P < 0..05) |, # 4¢ fa] bR A
SRy MR AR 2 R A BE (P >0.05) ,3 s gk 2SR 6], B2 5 IR > BEEH Ak > & i g ik,
HPiwEZRBE(P<0.05) . HIRE T RERHA VUK G SE VU L6 R i 18 Ak B 2R B LR
BRI P <0.05) , HE R HEGEREEA XA HBEHZER(P>0.05),
3.3 HHEHEIBRZIEFHXR

K2 RW, LG EM PR BAANKEEYRABRE LE T LELAEIKRNE & (76. 3% —
84.9% ) , R WELMEMR, 5 HIELABE BELRMEMR, 5 HIBRA L E BERREOHEX, L1585 b kL &2
HAEVERE BPIPZ B BELEAX, TIRGAAA YR RA YIRS B35 TRk + b E 7 L2 B3
LR, BB YIRS AR + MrblE 43 BUre 4 R OB o th 2 B ke (18 3) .
3.4 TIEVEHER DRGSR R

T 0—15em FEHEA WK E B SFEHRZ EE2LERACEE(E 4) R T PSR RS A YRS
BEFN35%—61% , +3E 0—15cm 5 & AA DB BORLA HLEK 5 S8 PUBK i 43 Be BB 55 48 718t 2 5 A
Kiash (B S) B0 BB AT BB & A AR BE IR . TR R R MLk R B DR % AL
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Fig.2 Vertical distribution of proportion of soil EOC, POC, LFOC in different forests, the different letters within each soil depth indicate

significantly difference under different forests at 5% level

F2 EMHFNBRSEANR BELEHEEZ BHEAXXR
Table 2 Correlation between labile organic carbon and TOC, C:N

imy Gy DL EOC WURLA HLEk POC BRAA LB LFOC

(g/kg Soil) (g/kg Soil) (g/kg Soil )
A PRk TOC y = 0.5475x - 5.2452 y = 0.6561x — 12.992 y = 0.1131x - 0.9983
(g/kg Soil) R? = 0.8494 P =0. 000 R* = 0. 8474 P =0. 000 R? = 0.7626 P =0. 000
L8 y = 18.321x - 19.1 y = 21.981x -29. 575 y = 3.1707x - 2.3585
(g/kg Soil) TN R? = 0.793 P =0. 000 R* = 0.7471 P =0. 000 R* = 0.622 P =0. 000
BB C:N y2= 1. 0312¢% 12 y2= 0. 1377¢* 17 y2= 0.2099¢ 1307

R? = 0.3985 P =0.012 R? = 0.593 P =0.001 R? = 0.6347 P =0.000
58406 A Pk EOC y = 1.1402x - 5.7823 y = 0.1552x + 1.2967
(g/kg Soil) R* = 0.9031 P =0. 000 R? = 0.6306 P =0. 000
WK A HLE% POC y = 0.1431x + 1.9267
(g/kg Soil) R? = 0.8195 P =0. 000

R REAFE YR T A (P =0.06) (& 6) o

4 itig
4.1 HIEEEA YIRS B R LB

BT, AP L35 B HUBR & BTGl 2. 01—46. 18g/kg, H rb 1Ly b 3 453 e bk R 4 45 7% 1
WEI IR AT AR 1398 5 B AL DL & B S (2. 01—9. 87 g/kg) S HEAH KRBT 45 BB Ik (S RILARIX
0.46—4.24g/kg"™! | vf T PR 3l X HEAHK (9. Sg/ke ) R IR (8. 268/ kg) ™)) | T 74 I R K L4 R A2
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. MAT vs TOC e  MAT vs EOC/TOC
y=-3.6507x +85.281 R*=0.5316 — — — y=-0.0442x+0.7336 R2=0.765
o MAT vs EOC o MAT vs POMC/TOC
e y=-385x+ 53493  R2=0.6126 y=-0.0509x + 0.7384 R>=0.5578
[] MAT vs PMOC o MAT vs LFOC/TOC
140 - — — — y=-4.5731x+59.331 R =0.4581 100 = - y=-0.0009x + 0.1164 R2=0.0808
v MAT vs LFOC
120 = _ _ . y=-05515x+10.57 R =035 80
100 |
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Z4AL BORL R ALY 43 LA 1%

T EA AR S E A BORL R AL A R
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2 4 6 8 10 12 £ MATPC
EHR MAT/SC

BS5 ti#o0—1sem ZEML T BAFIRSELL G5 EHE
E4 LT#O—15em BHENBK.SEL AUNBAFNHIES

ES A
=]
FHBBRKR Fig.5 Correlation between proportion of EOC, POC, LFOC of
Fig.4 lati E! P LF! f 0—1
ig Correlation between EOC, POC, LFOC of 0—15cm and 0—15¢m and MAT
MAT

PRCBEEH AR 3 ST 3R 5 FACA HLAR & B (9. 69—46. 18g/kg) M THIKHIST LR . 5 BAA LI
o7 A HUBRI L1, L3t 3 2 B PR o 5 I R R 3SR (18. 0190 —27. 87% ) 1 T R E & 3 X &1l
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MR HIBFFE LS SR (8. 7% —10. 3% ) KT H I #4474 Hb X 0.10 -
WEAMFIREH AR 0—20em + 2 + HEE A NGB 5 e 0.001
RATHUBR O L (53.419% 1 53.26% ) . gEobpn: O [ Foome poome {MF
ARET RETR AR R B Ak 3 b A w2 B 5 A AL PR 0.06
HT A LK I EE ] (38. 6% —69. 05% ) 5 Hh Wi st =
X GERET .+ 306 A PR 388 LR 3% 0.04
TEERAE A, 7E R A AR L B o, R VR & &
S M PR S B ARG 2 B RIRR BE 52 me , 7S 2 LUK
KJLTF4E NG SR ) AT Bl 2 v LS 1A WK 0 L L . m L
EL B BAR F A U R S R R Z— G4 MAT/C

RAAVBER 0. 84—10. 85¢/ke, SUEBITE o 0 | o isom mmmmanmmmmsanms gmss
SFHEE (IR UERR 0. 86—15. 21 g/kg, AT e ppmss
M 0.54—14.17 g/ kg[m s ﬂzﬂ%*ﬁ EE %3&%% <9 g/ Fig.6 Correlation between rate constant for C transfer from the
kg[m] Yo BABYIR G M A VLRI LB 4. 03% —  unprotected to the protected soil pool (K) of 0—15cm and MAT
13.37% % T BR IR AR (19% —23. 1% ) FATE A
ANTAHK(29.3%—32.8% ) ™) Al T IF BliFAR FRFE RIRAR( <30% )1 X AT BB 5 M8 ST AR AR 27
ARZEH XK ABFFE 0—50em PohiA YLK & B M LG B 3% 5 T RAE YUk B ], 54
TR AR A, B b TASSCR A ERE A 1.8 g/em’®, BT ALFA AT B F 35 8 p 2 h TR W ¥
R R, AT RE 2 i TR AR LA LR A B R IR 25 57 o

L b 3 ] P bR R 45 ¥ I R I TR S AR UKL G LB B & (1. 11—8. 96 g/kg) 5 BR IR IR A K
(0.76—8.8 g/kg) JEHHA AN THK(0.89—10.64 g/kg) ™! R HHIHE b R A (12 g/kg) V" MIEEE , T o5
BB YR H B (8. 6% —17. 3% ) W B&AIK T B8 R 47 IR AE bR (22. 4% —27. 3% ) \ & " #A N LAk (30. 5% —
31. 8% ) " FIE A 45 G KSR AR (40% ) ') | 55 Marquez 25 (18% —24% )" Degryze (17%—38% )" |
Garten (9% —27% )"’ LA} conant %5 (13% —31% )" (RFF 45 RGBT o TVE M M AR AT RTIRASHK | B
B AR LI BURA PR & & (2. 15—58. 89 g/kg) Fl i BB HLER I LB (12. 5% —68. 01% ) Y35 o

FRAR LR IR WL LI A MR EE S AR L EHEPAR R0 A TEsh A s
SEg RV, R R A AU BB A R 40 L 451 357 B S 2 R A o AR, 5 R A Y
BroEsE R —3 Y X R E RN — T IEE A VR R KRR EBUR T IR AR S B (X
2) T T2 L5 AR/, 3R PR 12 M IR TR s 55— 5 T, ZRAR A R IE T 2 ANE D £ 4
ERRAER B VUK, T B RZ 3B B8 BSR4 VR BE AT 7K 4 4540, T A AR 1) 3% + R R4
RAET REFRMESY | TR P AR R 2 2 W 20 , R S A MU I B R

B 1R, H3 5 A AE VUK & B 2 TR BRI RAR , JR I AT R 5 0RLAE LK R A DL & R b+
JEUR BB IR AR A R R 2, 1B 2 R, 3.5 S Ab A LA 53 e b i il -+ 3 IR BE B PR RS 8 , ANl F 13
OB AR G HLER 2 e L 1) 26 0 s B 2 B i R Y R 3, X T RBAAZE I Il R . — 2t T A Akl
HUBK 5 50RL A HLER AR 41 A DR AS SR TR 22 T8 B, IR R A ML C EE R h L V% 1 50
.5 IR RS AR R ERRGUR Y 5 R AT RE t T 5 A AL HUBRI E 7 i R, R — 7 T Ak
Ak B S — SRR AE WA T TR AL/ R B WU R T, R, B P A4 2 R R B0k
T, DR T — S8 IR HLIR P93 B P A A RER AL .

Zou 28 yRIFST Fe BA , T LSRR T LA S0 3 A T A D RE VR B M, 0TI AR R K 0 20 D - SRR
TEAFAEDTSR, AT ERB, ARIFREE S EHEA YRS R SR T & 2 nE s, e h T
IR BRI RIS W AR R A8 A2 4R (C /N) RAR R AR S 3] L s A LR & B,

0.02
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BHN MR R RE R E YRR, S5t — 5 WS YRR R BRI 3 AR B AR A R Ak
RV I SRS IS A VIR AR 1L, X SRR B g 45 R — 3
4.2 HHEEHEAURR % R K S AR R

IS AL B R A VRS B e T HIRA AR SR (P <0.05) 53X ST A KB
REER—FT ) LEOEEAPURA LIRS R R B, SIRETR SR -5 X TR
B A YR P AR S B S B Y B A R S R B S A YUR S s e Y R,
TR AR, N A AR & B —E i, IR EHAIURS ]S HIERA LR BE
O 645 T MR AR 2 A AR R L T R M E A AR A LIS, Bobh, L5 Sk Bk R HE
DB RS 2 i R RIS 77 3R 45, (B T 22 i) B R MM A R R (3R 2) R ENE—E R LRI RAE T
A PIBR T IE R R RS P LR A YIRS SRR + BRI T 2 H R B E R A R
EHAE VRS A TR AR A, T THEE M Six P T4 R .

I PR PR A0 P TF 5% AR - 35k P 3 25 0 PR A B i 1 BB PG e SR LR i, PG i 7E T AR 3R P 2
HE AR A R T AL R P B 45 S, T TR JEE AR AR 25 R G AR T 1 S0 06 R G UL BV 20E I T
AR, R T ZHE T KIS A R SER , E5 1R o 2 1 v b B 1 B 2, Bt DA IX 23 WA B
TFAERIISE S, R R BEG AR B Ak, SR R T QIR BB ) , MY, B (LR AIE B2 35 IR B BB W B
st RN B B SRR T 55 BAR R I SR E R SRR TR SR RE 53 SRS %,

ABFFTRH, 1 0—15em WEHA YRS B SELRZ MR LIERAX (B 4) , RHEE R AR
ORI EERNE R, R, e Y RIS SR 2, R TR R KIS P AL A BRI, TR R T A
KRENE A PR S B2 T 35% —61% , R tig i THLIIE L. B0, BN HIRASE MEY
REET R SRS B MRS , X R T R A LR i RS2, R TRRHE 2R DR TR B, A S5
H R A L SAE IR 2 BE LA R (R =0.78,P <0.05) X £, BRIBEA AT LA VURTRE
[, R AR A EL I T A VLR, N itk — B2 2 T A VLR KR, H4h, 13 0—15em 58 LFE
i JBURLA AUBK & B LR BC L] S FE R 2 AR KR R (B S) , BHRER RSB E R T, Mgkt
DX ) 3 PR P 25 R K R SR El T T MR A R 252K 1 R , XA A 5 AR R R LR [ AR B L
Tk B A T 20 B B B AR YR B I i 38 im (1 6) B ZS 8 AH— B, B R AE R HLaR a1 PR 3 A AL % AL 1 TR
Pt TE 0 PR AR 25 52 AR, X 5 Garten™™ BOBFE 45 A —3H
5 %ig

T35 Ak BRI AR A HURR & B2 Pl - e TR BB RIS, R RIS AL a] , M 4R s b X A P 2 Al
ELA B B S A DU & B LB, S A LB I A T 3R A Rk Y, & S
PUBR & B 2 8] B AR (BRI A WUk 5 5 B AL HUBRTE R AL 39S A WUBR e e 22 5 IR IR 1%
H—EB5E . BERE TS AR R WEEEHE R, AR YU A R A WUBR B L o B 2
EHIER,
Bt R P ERLE B AMIS AR B I ST R X A SCE A TR B
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