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Abstract ; In order to understand the effects of vegetation restoration on soil structure, accumulation of soil organic car-
bon (SOC) and carbon pool management levels in karst trough valley region. Three land use patterns including aban-
doned farmland, woodland and grassland were chosen. Soil samples at 0-20 c¢m depth were collected and separated into
aggregate size fractions. The aggregate amounts, SOC in whole soils and aggregates and easily oxidized organic carbon
(EOC) contents were determined. The results were as follows: (1) Compared with abandoned farmland, the mean
weight diameter (MWD) , the mean geometric diameter (MGD) and 2—5 mm aggregate amounts significantly increased ,
but 0.5-1 mm and <0.25 mm aggregate amounts significantly decreased in woodland and grassland. (2)The SOC content
in soil aggregates decreased as follows: woodland > grassland > abandoned farmland and generally increased with the in-
crease in aggregate size class; The SOC content was mainly attributed by 2—5 mm aggregate associated organic carbon
contents in woodland and grassland, but the contribution in abandoned farmland was dominated by <0.25 mm size frac-
tion. The results suggested that SOC accumulation is mainly due to the increase of organic carbon in 2—5 mm aggregate
and the conversion from smaller aggregates to larger aggregates. (3) The SOC, EOC contents and carbon pool manage-
ment indexes (CPMI) in woodland and grassland were greatly improved relative to those of in abandoned farmland. The
responses of EOC and CPMI were sensitive to land use changes; Soil EOC can be used as an effective indicator of early
changes in SOC status brought about by vegetation changes, and soil CPMI is a good indicator to reflect the impact of
vegetation changes on SOC and EOC.
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Fig. 4 SOC, EOC contents, EOC/SOC and CPMI in different vegetation types
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®1 AEEHREXB T ERETEERETL

Table 1  Change of soil carbon pool management index in different vegetation types

Vet pe NON A A cPr )
M Woodland 40+3.54a 0.67+0.1a 1.53+0.24a 1.51+0.02a 231+33a
HHh Grassland 31+ 0.92b 0.45+0.02b 1.03+£0.03b 1.49+0.15a 153+10.8a
FiAkih Abondoned farmland 30+0.22b 0.44+0.01b 1.00 =0b 1.00+0b 100+0b

T A BREETRE ; AL BRPEVEFE4E %0, CPL BRIESE R, CPML GRS AR, EOC. 5 A MLA LIk ; SOC. LA NI, T,
ARG FRFRIR AN AR R AL 2 ) 22 5% .35 (P<0.05) .

Note: A. Activity of C pool; AL Activity index of C pool; CPIL. C pool index; CPMI. C pool management index; EOC. Easily oxidized
organic carbon; SOC. Soil organic carbon. The same below. Different lowercase letters mean significant differences in different vegetation
types (P<0.05).

®2 ITEARGSH BAREENBREELENBRIE

Table 2 Correlation between soil aggregate parameters, aggregate associated OC concentrations and SOC

+ 38 1 AR5 £ Soil aggregate content

TiH ltem MWD MGD soc
5~10 2~5 1~2 0.5~1 0.25~0.5 <0.25 >0.25
mm mm mm mm mm mm mm
ARG LT MWD 1 0.978 #x  0.923 %  —-0.625 0.979 %+  0.538 —0.992 #* —0.845 % —0.905* 0.978 =:x*
Aggregate associated
OC content MGD 1 0.945 #x  —=0.701 0.981 #x  0.482 —0.961 #* —0.904 s —0.970 #* 0.953 =
SOC 1 -0.789 0.960 =+  0.395 -0.939 #x -0.805 —0.947 == 0.905 *
5~10 mm 0.953 s
2~5 mm 0.902 =
1~2 mm 0.956 s
0.5~1 mm 0.926 =
0.25~0.5 mm 0.939 s

. MWD, EHERER; MGD. JUT FH ER, =+ ZARLE P<0.01 KF R FMRE, « FRIE P<0.05 K B EMHKE,
T,

Note: MWD. Mean weight diameter; MGD. Mean geometric diameter. *#* indicates significant differences (P<0.01), * indicates sig-
nificant differences (£<0.05). The same below.

®3I TREHEDTER GETEEHNXR
Table 3 Correlation between soil carbon and soil carbon pool management

index in different vegetation types

SOC EOC A Al CPI CPMI
S0C 1
EOC 0.878 = 1
A 0.508 0.858 = 1
Al 0.504 0.854 = 0.999 s 1
CPI 0.994 s 0.870 = 0.497 0.489 1

CPMI 0.812 = 0.988 s 0.927 s 0.924 s 0.785 1
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(2008) F8H , £ HAK 11 Fe 5 37 AR 3t 5 A8 S 4k
J&,>2 mm P RAEECE A B TR, <0.25 mm A
REmnE L A RER S TR, AR A
P[] 30 F) FH 7 2 MWD MGD {5 >0.25 mm
TR AR A SRR 1 B 3 IR ARG, U 3 >0.25
mm RS i m, RIS i, X — 2
5TV A E A S A s e DA B AN [ 1
WP >0.25 mm KEME R BIK S E S MWD,
MGD I % 1F AH ¢ — %, MWD MGD fE#12~5
mm 1 ~2 mm FRAE S A4 ML, H MWD |
MGD {1 2 ~5 mm ki85 W IEM K (£ 2,
R=0.979, P<0.01; R=0.981, P<0.01) ,%H2~5
mm KA R0, fE 9F T A R R E
A MLAR S 5 - A R AR A BN R
ABF5EH SOC 5 2~5 mm F1>0.25 mm B B A &
HREFME, 50.5~1 mm M <0.25 mm HEK
BEAAMG, UL R H G bR ) 1
T FR /N AR ) R AR e Ak, T AS [ 7 U M 3 26
R SRR D0 ] 6 2 B0 A AN TR A 428 2 [ £
4k,

B AR Ak 5 35 52 ) T [ AR AT 3R AR A L
ik 41 SOC F EOC & it . A 5% v b b 71 2 1,
R IEAG MUK .4+ SOC Ml EOC & &I W& & T
Feahih 33X 32 O bR Hl RN R b LA 8 Y
R 55 DL R R 1 8 VK 0 RAR & R a0
A, SR R OR AT — R AL B AR AR 2 a, X
TR AR NS, A R AR I RN T
WALk 2 A EZAEM (Blanco et al.,
2004 ) , AHiF5T 3 B 1 58 TR AR A HL Ak % i Bl A
BRI A B S, X251 5
45 (2006) —F, X — 45 BAF S Elliowt (1986) HY
A BUATL 3 . K 1A AR A MLk & 5 K /N
BAR PR KA B Ay /N A B A R A AR G i
— S RIE A, ASRDRL G A R R BILIK A T A1
HWAT [ R, RS A R — 8, 1
B A A DX BF 5% & RS () R 28 780 5 1 b
FIH] A8 HLAKk 250 A 7 <0.25 mm Rife B
SR MAkr 42 38, + 38 HLAKk & 2k /N (2 Ak

45 2011; Tang et al., 2016) . i {E BBk A X,
VA SR A A BB A 7K T 52 b 0 2 | A2 P
/NSRS AR AL R A AR A AR D A
2 B R /0N 2 S R ARG 1 o B A (TRLRK R A
2014) , FA0,TET VE IRV 55 1 0 Ay, R O
SRR, 3R R A MILRS 75 e 52 I JR Al V7 B 4
i, 3% A AEE N A R L s A O il ALY
REE A R S TR, S 20T H A S B bR R
TUAE W T 1 25 5, DT 52 ) = 39 AT BLAR #E 45 R AR
FRIRI A0 (B A5, 2011)

+ 5 A RARAT WL 19 53 A 5 4 A HLER it
FRZEY AR PE R T 2~5 mm F 1~2 mm
AREAI S ES 2 A RS EEEEM
5, 1~5 mm R HLERXT 4 1 HLAK 14 53 8k i
K, EFETTEREA (2MESE, 2013), ABF5EH
2~5 mm HRAEA PRS0 b4 ALK 49.55%
1 42.47% , J& 4= £ A7 HLBK (%) 3= 22 BT ik 84k, 1 7%
HEHLI L <0.25 mm H R AR STl A 3 (53.75%)
VA SR A AR T 4 8 MLBK (14 BTk — Jr 1 5 2R
R K, 5 — 7 15 R AR AT HLAR & & A O
(Wei et al., 2013) , AHF5E & B RLAE B SRR A
MUK 4+ 78 ALK & 3% 1EAH G, MR AN 5 b 2 ~ 5
mm PR A R ARG ML & s, 35
2 AR 2 TE A OC, BRIt X 4 4 A BL Ak T
Bk R B Ll < 0.25 mm HRIEA VLIRS B
%, EH: AT 3 R B0 A K, R 4 A ML BTk A
Ko DAL H 3 b 2 A oA R it R 4 18 LA
AT ERIE N <0.25 mm R HLERE 1) 2~
5 mm KRR R 4 e HLaR 0 FL R R
HIF 2~5 mm KA REGHLERAER, X524
IB% (2013) BIBFFELE FAHDL

AWFFE 3 AU £ EOC &2
S AT RE R A R AR R AR R it A
RHEX, Wb A KENREEY, Lo #h5x
EOC WHFE, ®HR R AEY R EFEE , A T35
FEAS A AW 55 I, 2 B8 B 40 A, A 0 3% 1K B
AEARR, Wik, AF LA 7 Xk 22 T Soc
g A0 AN, ST S 0 R EOC e (9K
HE5 4 2016) , EOC/SOC FIRR 1% A ] R AE
A MLAR BT AR E B E, EOC/SOC iy, 3R
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AT BB TG M s, B M 22 5 5 B E W o
Ak, 2z A LR B R AR e (/NI A,
2013) , ABFFEHRHL EOC/SOC 55, 3 #F B A%
FWIFE#kh SOC 1 B ALK, H A B4 7 il 1k iy
W/ AB R T A PLBk G A=A R, 52 A8
Wb TR 218, FEH EOC/SOC el & /NI 4%
(2013) &I, IBHF LK 40 a BF, 16 A HLER 5 5
FAILBS Y L ) RN Bl P G B A HL AR B 1R R AR
T, REHR BRI MR EE T T A 49 a9 T AL b
A, FANYBEGE R BT, N TR S A ALK E
B R Tt S HE L (FFE 4%, 2011) o KA
B AT, EOC/SOC 1Ak & %45 EOC , SOC
1 CPMI (W fb A 222 5, PRI, A58 b EOC/
SOC 7] fEA e MER F AL LA MLBRAY i 2, CPMI
AT 4 T 2 Wi 4 9845 RN - b ) P 45 1 SR 2% ot
A HLBR FE 50, CPMI 5 SOC  EOC 1y 75 1k
¥ —3, 5+ 5 S0C EOC & i #F EMH %, £
W] CPMI fEf% 2 4t AU b i i + 58 SOC A1 EOC
(A5 4k, CPMI 38 1] DL e A7 4 = Hi ) A 45
X 4 HE 4 HE TR R - HEAR ) s (L 2 AR,
2000;Li et al., 2015) , ABFFTHRHLE) CPMIT fi2 i,
FLURE L, 3B b A5 1K, 15 B bR b A0 5 b 114 £ 35
J A MUK PR ] Rk & 8, X — 45 R 5 5 R L
& (2014) — B0, AN N IR BF A MR = £ gk
JEAKAF- R I A SR 2 A HR K S 5 - M R AT
PR AT 5 VI AH O, FE A AR T B A i v R Ok
WON R L

4 i

(1) AR A AR HFA MR g F 4t e T+
B2 A R 1A B A R 1, IR O - A MILAR 1A R
WAEPURFLR . sy ol 5 1 58 P R IR A2
EFEE 2~5 mm KA RAERARBE A G, L5
ALK B B — 5w S5 R EE A G, 5 —
1A A HLER H1 <0.25 mm 3R AT HLAR
R 2~5 mm KA RAET

(2) 14 SOC .EOC %A1 EOC/SOC 5 HiAk
M > F b > FEAE M MR RN R M 2 R T T 35 SOC
FEOC M i, P2 T - 3mi A 0s e A bl 72

(3) AN [FFEHE 27 £ 8 CPMI 2R 31 R bRt > &
Hi > 7R b, 3% IR R b - A AR R 5 i
I F R AEEHIRA . CPMI 5+ SOC EOC & &
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