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Abstract: The distribution characteristics of soil organic carbon (SOC) and its physical fractions under the different land
uses in Jinyun Mountain were studied in this paper. Subtropical evergreen broad—leaved forest ( forest for short) , sloping
farmland, orchard and abandoned land were selected and soils at the depths of 0—60 c¢m were sampled in the spring of
2011 to determine the contents of soil organic carbon fractions. Five soil organic carbon fractions, i.e., coarse particulate
organic carbon (¢cPOC) , fine particulate organic carbon (fPOC) , intra-microaggregate particulate organic carbon (iPOC) ,
silt and clay within microaggregates (s+c_m), silt and clay (s+c) were separated by physical fractionation technique. The
results showed that the contents of SOC, ¢POC, fPOC, iPOC, s+c_m and s+c in the whole soil depth from 0 to 60 cm were
significantly higher in the forest (9.02, 3.14, 1.61, 0.33, 0.42, 3.53 g/kg) than those in the orchard (3.27, 0.93, 0.27,
0.10, 0.24, 1.73 g/kg) and in the sloping farmland (2.58, 0.51, 0.10, 0.12, 0.08, 1.77 g/kg) , which indicated the
reclamation of forest would result in the loss of SOC and its fractions. 14.90, 5.17, 2.36, 0.42, 0.59, 6.36 g/kg of SOC

and its corresponding fractions in the abandoned land were remarkably higher than those in the sloping farmland, which
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indicated the abandon from farmland would lead to the effective recovery and sequestration of SOC and its fractions. Among
the SOC physical fractions, the ratios of iPOC to SOC were the lowest and accounted for only 3% in each land use type. The
¢POC and fPOC fractions were considered as unprotected carbon pool with higher liability. The ratios of ¢POC and fPOC to
SOC were highest in the soils of the forest and abandoned land, reached to more than 50%. The <53 pm fraction contains
organic carbon which is stabilized both as a consequence of its complex chemical composition and by adsorption to silt and
clay particles. The ratios of <53 pm fraction containing organic carbon to SOC were highest in the soils of the orchard and
sloping farmland, 65.9 and 71.6%, respectively. The results showed that the liability of soil organic carbon in the soils of
forest and abandoned land were higher than those in the orchard and sloping land, that is to say, there is stronger soil
fertility in the soils of forest and abandoned land. Furthermore, we suggest that fPOC is a promising fraction for assessing the

impact of land use change on SOC in Jinyun Mountain.
Key Words: Jinyun Mountain; land use; soil organic carbon; physical fractionation
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Fig.2 The contents of soil organic carbon fractions of the different land uses
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Fig.3 The ratios of soil organic carbon fractions of the different land uses
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Table 1 Sensitivity indexes of the soil organic carbon fractions
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0—10 4.38 2.94 25.45 1.99 6.04 1.55
10—20 3.17 2.79 17.19 3.19 4.54 1.43
20—30 5.85 8.42 20.67 8.11 8.59 4.24
30—40 7.30 11.94 19.05 9.91 10.06 4.85
40—50 9.35 16.30 31.86 12.69 11.91 6.01
50—60 11.03 20.47 53.82 45.63 16.22 6.94
FE 4.71 4.58 22.02 3.14 6.33 2.68

SOC: +3E A MLk soil organic carbon; ¢cPOC LUK A MUK coarse particulate organic carbon; fPOC 200k A HLBR fine particulate organic
carbon ) ;iPOC ; T 5 A Py i 4% 45 HL A% intra-microaggregate particulate organic carbon; s+c _m: fi A B 1 Y #; + 25 UKL silt and clay within

microaggregates ;s+c ¥y +EEWUkr silt and clay
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TRANIE ST, #0 2 AOAE DI 7 Wy vl ek o3 i e 5 1 S 2 5 T EL AR R e AR ) AR 28 A e f 2
AR B EOR T AR T LT R E 2R AR AR LR 3T, A LR IR Z |, AT
SPECE AR T PR M A (AR AR R AR A B AR A AR AT/ 0—60 em FYRE A
A bR S RS A Y SR R A AR 2 S AR R, E TS AN DA B S SRR
XL 5 FOUREE SR Y B AR e S F2 R UR, N b SR I AR AR i A SR e Y b e 1 R LUARBAR . B
Mk T A BB, RN R R RS EE SR AR T P A AL O B O HA D SRR T 4 4
AR, IR T A MR B84k 5 1T EL R T/ MR, S5O R ) A B A R T, T 46 Ji DR AT 5 U
HAH T HEm A LR

AU Six 45T A MESBIAL, cPOC 1 {POC F BB P2 7T 7 SO ARGR P A HLBR I , 232 3 L
U AR 20 BB 1 A R I 5 1POC Ay P 38 7 B A SR A 73 13 0 B A7 BILRBR P 2 b P R X
BRIGA HLBREE " 5 <53 pm (0B + R MURLA HLBRALAL T P24 PR3P DL FE (T PR IR Y I IR e % O S 3
RGEE) e AR TRIORAE = 3R 2 WTLUE L W ORI HLBR R SR/ N, 24015 3 B HLBR 1Y 3% /¢
A MR AE AR AR AR TN AR ARG, BIEAPUTOR IR LR & AR R A BB ROk, o 1
ALY 509 LA L5 SR bi M Mo A o 52 A28 06 sham 2T P ME i AN TAR RS R 4, i T LA HLBOR I
Bk = K HG BB R AR ORI LB P TR R I, TP PR3P AT LB 2R B K, o B b 3 AT HILBR ) 609%—
70%% . Besnard %% 1P CF SR FRERAR KB, We 5 25 IURLA LT ( BP PA SR 1A TR JOREAT DL ) 5 ] 25 25 0L
AU EPERIA N IR DL 76 C 5 N & C/N JBE N 87 C TEARMR R h i 0 3% 22 5 (BAEAHE 1
Herb gy W 22 5 HE B A B A 50—200 wm FCIAT SR P B8 UREAT AL 5 ) S 2 s ] BE A 57 B 4
KA LB, B DL, T i 3 T PRI HHEA PR AR I, Hesz T HHERE R R 2 10 %)
ASPEA BB , SASCHIBEFESE R —2, POC I POC VENIGEHEAHLIR AT LA B2 5 LI E Yt ad 72, )i
LR LA Y S I RE USRI SRS AR E) J1 2 DRI P R T b A LA 114 3 e o T B
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Table 2 The contents of soil conceptual carbon pools and the percentages (%) to the total SOC and the relative differences (%) with the

control treatment in the 0—60cm soil depth under the four land uses

R AR L iﬁjﬁﬁ IR ﬁim%ﬂi'lf\]%ﬁ*ﬁﬁ LK <53 pm i—%%ﬂfn\ﬁ IR

Land use type S0C c + %POC iPOC <53 |.Lm“501l %ractlon
CIEGRY) (PR (kg

FHL Forest 9.02! 4.75 (52.66) 0.33 (3.66) 3.95 (43.79)

% Orchard 3.27 [-63.75]3 1.20 (36.70) [-74.74]7 0.10 (3.06) [-69.70] 1.97 (60.42) [ -50.13]

Wik Sloping farmland 2.58 [-71.40] 0.61 (23.64) [-87.16] 0.12 (4.65) [ -63.64] 1.85 (71.71) [ -53.16]

&3 Abandoned land 14.90 [478] 7.53 (50.54) [1134] 0.42 (2.82) [250] 6.95 (46.64) [276]

1o A S P o B A WL 3 4 2« A M PR I 7 LM SO HLBRAY 7T 4 1L 5 3 2 4% L R P ZE B0 15 %o A LU A ML AR X 22 55, HE P bt
AR el 2 LA Ay F I T4 57 00 S LA ot Ay o 1tk

+ R AR AT A LA B, A LT 8 AL, R AR AR AL BE R T B LR B AL 2
PRI AR AR AL N— 20 (3R 2) , FEARHLIE A2 S 3l kb 5 SR el B, AR PR AP A AL 2 43 0 KA1 T 87.16%
1 74.74% , MTAESHE M 728 A8 e i AE ORI A BB E 3G N T 11.34 /%, R A b bR % A8 o f
W25 A AL R A BB I sdi b | 39 AR B3 A HILRR 12 0 23 15 (4 T 5 B AR . Kbl T Kogel-Knabner' ™ %
5 U 2 A TURE A DB AR BL , PR 25 28 URE A ML &5 A B 22 i e i ( BVl AL & ) B B Qe vl lis £ iR
B MR AR ) A D 1) 58—t Sk (ANBRK AL B R 220 ) | 3% IH 78 i 18 285 0K AL B 5 78 oA P 5 25 SR
BRI FE P AETE 2 A oK AL A W e B 43 AN T (0 K SRR A DR 42 . Golehin 26 & AR BRE £
b T RERIR MRS , S B0A WL 0 AR A E Y18 5 R 9 S - Joe e L S 40 2k | T B S B 2 ACBIF 58 vh
PRt B2 5 Ay A b AR SR ] AR R A LR 2R DR R AR — AN EE LR R [R5 A AL 40 A B4 A8 ml 3 2k
A HURR AL 27 B (AR P S B 1 o) A S B0 45 SR WA eSS R L A e E SR fPOC B L FHIREE K T
iPOC, H AR T 7 1A A5 el A v 2 1Y B 2 48— ot L 11 ' 4

Christensen'?" MR R BAE R I BEVE /9 5 1 B HCBE)Z 3 vpaE 2 A 4 5 5 oA HLBR /Y Lo ) 38 5 IS T
10% ,Sleutel 55" & BUAE He A FHAR B 19 2)2 +4E(0—20 em) 7, cPOC 5 fPOC Ak 5 +HEBAT HLEK 1Y
FLB R 5%—14% ,Kobl Fl Kogel-Knabner ™t 2 BUXHP 25 38 4 | 330 4~ 4143 7 + 38 A MUK B9 LRy 2.5—
13.4% , ABAHIESE P32 )2 1458 (0—20 em) HHaX RN 20 o 398 B A HILBK LU 3 B A2 R 20% , L LA /Y
W25 R 2R . (POC B A H R4l A HLAR , T2 2R U5 T AR [R] 43 B B AR AR A, BC TR B TR 22 P97 Fh 7 .3
sk IR Bl npk i 3 SR UR R A AR, R A SR S 0 e A R RS B S AR
S e RRR A LR A B AR L AR ST R B (POC 1R TG Pk e 4 o0 3t = b ) FH A8 fb e Rk,
MR AR e i T H T A WU 5r . Sleutel 252 ik g (POC AT 1 kA FH A4S BB it 28 £k X6 ik 126 52 0 1) R
UFHRER, (H 2 fPOC A BIURE: Bt 6 8 B A it 1 728 A 70 2 AR 26 2s o AT T B A IR 9 — S S0 B Al g i
RIAEACA VU AR OLT , b A< FBEAC it FH A2 0 540, fPOC (5 BT ATURR 1) 43 B L A5t 522 300 1S B A8 1
ZIE A (BAEE AU AT (A 4 4F 40  JBEAE+40 t NKP fLAEACFES4F 4 4F 80 t JEEARALBR ) | Hi4yfic
A T — 25 0 b S R A T, AT 2 BTk S AR AR P Ml 2 T LA AR A AN, 53 4B, Carter 250" R N £2 KR
KAERIVDIE 41— 5T & AR AT AR 4 43 TE LU B A8 T8 I B A A A 3R (50 vhm® B 224 ) 2 T AN N
JEERE B AL B (HJEAE 50 /hm® KBRS 100 v/ hm® Zh B2 (0] A A IAFEE 0 TH s a3, DT IE B 06 P 21 45 4
FE 5 A AN R R

AHIRGE K AN A L A FH 7 28R iPOM & i 5 T fPOM, ZE244 0—60 em IR EE N, 4 Fh 3 F 7
AT iPOM 43l AL 16.66% , Y2 il 5.24% 3Bk 4.14% F1 51 3.54% ;1 £3EH fPOM &2 AEH 1%,
TE 0.27%0—2.12%02 18] {5 iPOC [ 53T L 30 1 K T fPOC (&1 4) , SRIIA AL L 53 H B (1B B 78 Horp
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RHETEEAEM, ZERS Ellion ™ FIBFFE A , i A SRR L 43 Fh A5 HILBR B 20 Al 2B 232 % 414 & e
Pl BRATHIBIFELE RS Del Gald 25 AL, i1 % BLA 7 T 53—250 pm 3940 43457 HLAR 20 B EL 1) L i
G EIE 38% (B r S P Z R HIBEAT & 225, 1 H., Sleutel %57t % P15 %) & (CASJiti JBEAE ) AH LE
TN A 5 B 7T LA 25 iPOC (43T 461, (L iPOM. 4 7 k200 A8 W] S 5%, Six 451 L J% Huang %01
ST R, iPOC XA 25 R G0 AR A ABURE , 327 4 MR FH A Ak K 4= 4 28 5 =X (ol kAR O 3K e ) Ao s 252
mel, AHFRATAIBEE A iPOC BYBBURIEFEARAR H I (2 1) % T R HAS (R I AN BURR 3% 7] 5B 5 AN [R] ) 1= 4828
INEF AR E P
<53 wm 3L S A WLAR S F AR XA R, ARG b R R AR A I AN sk, AR A B B 2= IR F SOC (R 2)
5 Sleutel %52 ffIF 55—, BBl REAC bt FH 2 O R00 L <53 o 38820 2078 HILRR & 1 S 0 B He 49 2415 31 42
T, SRS 0R E 20 I T 3 A B, AT e 45 il ad X R 4T R 2 (0—15 em) A HLER Y HL 41 %
B W45 G A PR (BIAS ST Y s+c_m 453 A DU ) 2 T 3A MLk 1Y 20 )4y, o SA MLk 76%—
85% (HAEAMITEH s+c_m 4L 50A PR 5 35 88 HLER (1) 43 B Eb BIAEIEE AR, 7ESEHE L 0—20 em + 220
4% X FIIFSE 25 R b 125 AR TR TR AY - 3R B 8, AR5 v 0 5 Bk b A 3 i ARy R 4 i £
B e SR, HARIR A A 1 Tk — 20 B E o,

4 Zhig

(1) Ml K #85iHh SOC B A% 21 43 B 400 Sk 35 /2 1 S Pl R Bk b | 106 B A ke o B 8% 2 s - 38 v e
TR, TS B b A% 5 )5 A B e ) R 2 AR

(2) MRHEFNFE T TGRSR Y cPOC K fPOC [ HILAK 43 e b 451142 5 , 10 5 el AR 3 Bk b o A2 AL 2 A 4
B + B OB HILER 70 IC L9148 5, U MR b 4 37 . SOC B 36 1 v T S8 el A3t Bk s | DA i EL AT B g g - 0
75

(3) fPOC Xt MR FH 7 =R A L SOC B - & 41 43 SR ABURE , WA R 1A b ) FH A2 A X = A7 LAk P2
S ) AR R
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