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Abstract; Vegetation restoration is an effective strategy to improve soil organic carbon (SOC) sequestration in the degraded
ecosystems. However, the responses of SOC fractions, stabilization, and sequestration capacity to the managed and natural
vegetation restoration in the karst region are poorly understood. Here, using cropland as a control, we compared the
managed plantation and naturally recovered shrubland after 15 years of vegetation restoration in a typical subtropical karst
depression. The SOC, particulate organic carbon (POC) , mineral-associated organic carbon (MOC) , readily oxidizable

carbon (ROC) , recalcitrant index (RI) , and relative sequestration capacity ( SCS ) were measured. We found that the

capacity

contents of SOC, POC, and ROC in both plantation and shrubland were significantly higher than those in the cropland,

whereas MOC showed no significant difference among the three land-use types. We also found that the contents of POC and
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ROC in the shrubland were significantly higher than those in the plantation. Furthermore, compared with cropland, the RI
in the plantation and shrubland were significantly decreased, whereas the relative sequestration capacity of SOC showed no
significant differences. Our results indicated that vegetation restoration over a relatively short period (15 years) mainly
improved the active SOC fractions. Moreover, the natural vegetation restoration was more beneficial to the active SOC
fraction accumulation than the managed vegetation restoration. However, the decreased soil carbon stabilization following
vegetation restoration emphasizes the necessity of avoiding human disturbances of the vegetation restoration sites to maintain

soil carbon sequestration.
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Table 1 Soil physical and chemical and microbiological characteristics among the different vegetation restoration

+ A 775K A LR £ i +uem e

Land-use types pH SOC/(g/kg) TN/ (g&/kg) C:N BD/(g/cm®)

#k b Cropland 6.810.27 15.99+0.97a 1.86+0.22a 9.01+0.40 1.23+0.04

AT, Plantation 6.95£0.14 26.26+2.16b 2.84:0.22h 9.29:0.32 1.28+0.03

% M\ Shrubland 6.79:0.16 33.4623.33¢ 3.3420.35h 10.09+0.36 1.1420.03
Kk Bk WHL AN L

Clay/% Silv/ % Sand/% Bacteria/ (nmol/g) Fungi/ ( nmol/g)

#Eth Cropland 34.42+9.07 53.62+6.86 11.93+3.69 24.95+0.97a 3.34£0.20a

AT Plantation 20.49+6.81 53.47+3.83 26.04:3.9b 51.84+6.94b 7.24+0.84b

3 M\ Shrubland 19.43+5.74 52.93+4.70 27.48+4.83b 57.24+5.98h 8.39£0.55b

RING 1 o ML 7o 2 AT fE B 72 5 (P<0.05, n=9) :50C: 1HCA HLI Soil organic carbon s TN: -/, Total mitrogen:C 1N
BRA L Carbon/Nitrogen ratio; BD: T35 Bulk density

2.2 SOC A[RIH 5 Mg ETe %k
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PEYIERALSY RT 5 POC WIRIAFAH R , WM& 5 RI 20 | 1

FE TR EANTHAENZ ) 2ZRARE (K 3) .,

- HERR PRIk 24 T v 41 4 ROC 5 SOC A LE 1R
I, BhHb N AR E A5 5R 1.06% . 1.42% (1.51%
N TAMAEN ROC & it 25 1 Tk b, {E0 99 A e g 0

TR U 5

Soil organic carbon fractions/(g/kg)

- N\w
- A W

PO " N X it AL A

AR ZB2E R AR (K 4), B H 0 RI - #8 F J X Land-use types

SISy RI A, Y9 F I A T AR RI 3%

SR 3 RI 2400, B B N TARFIHEIN RI 2 A% B2 FEEHGEERT G IE S B A ST
ﬂ:‘%ﬁ:ﬂi"( [E] 3) ° Fig.2  Soil organic carbon fractions based on physical method
2.3 SOC *de‘}‘%ﬁg among different vegetation restoration

N TARFNFEIN SCS,,,., W E 7 T AR, HR ARG RS 308 50 WUBR 7 AR ) 30 1 7 3 1 7 i % 92
W Iy st (A2 SR 2 (3 2) U BE 5 S0C I (P<005. n=9) RN e s R 41 DLk A6 T -3
I B 2 BRI S e 4 4 S8, % R XAEAE 2257 (P<0.05, n=9)
U — SR, BN TARORIHE PA SCS,, 34 1 25 A% T #F
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Fig.3 The recalcitrant index (RI) of soil organic carbon among different vegetation restoration
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Fig.4 Soil organic carbon fractions based on chemical method among different vegetation restoration
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Table 2 The relative sequestration capacity of SOC fractions based on physical and chemical methods among different vegetation restoration

T - ) 7 = AR5 5 o YB3 20 53 BT Physical analyse k245320537 Chemistry analyse
Depth Landuse types SCS ek SCSy, SCS capacity SCSyy SCS sapacity
0—15 em Hiith 1.00b 1.00a 1.00 1.00a 1.00
AT 1.60+0.12a 0.52+0.07b 0.82+0.10 0.52+0.05b 0.83+0.10
T 2.05+0.26a 0.32+0.05b 0.64+0.08 0.50+004b 1.05+0.18
AIA)/ING Fbd e A AR S AR 2R 22 A1 A7 S 35 22 5 (P<0.05, n=9) ;SCS, . : SOC HIXF AL {E Relative change value of SOC;SCS,, : 5
A B X2 ML Elative change value of recalcitrant index; SCS,,peiry : SOC FHXT[E#FE /1 Relative sequestration capacity
3 itie

ABIRFE KB, L PG AL SRR I A FE R B AZ 15 4F R SOC & 1 i & 1 i, 3R WA A= 28 T AR I St A M) T
Tl DX LSRRI BN FR T, 3 HAB BT A SR 222 R M A R R TR A R AR TR
HUAN SOC MR HAERHES S T, 858 75 2%, S ECE R RAR i e, 5 fL i, SOC P £k
FER I, W T RHIE N AR AR AR 2 SRR U R 1A 42% % BRuBRBEE oA BHES 3, wr LU i
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T VB R, ST bR RS S 1 AURR 4 RSB S , IR e AR ) A 2 AR R EL s ) R 06 3 ok
JB S5 A DS B A B 8 361 45 - A SR b ) AT A E POC 9 AR MOC i T2 2B Ab2g AR i Ve 48
VT G/ N= Ry DRI ek cck o'/ 1 K I N7 e ol W S P T D e w7 A E G A N o € S
WAL 5 ROC 7R AL HLAHE S POC 25, M LT POC, ROC BT 5 9 8 A= 9 43 i A, b 4 b 1) P 23 Ak 57 o s
JERE2ST A SRS I VR s T R A A R A R AT 1S AR R R B R T R VR 6R A , FLAR LN TR
52, BRI R R AT 3G M 1

LW S I - M 128 A4 18, I S 98 P B A 0 348 T O R R - R A R L IR R
S T B4 O R 3] - M ] IO R P R R I D R F BRI RN SCS,,...., 38 T ATAE R PEAR
SOC [FHHE 7 ARSI 48 K52 0 RI AT RN A [R) - M ) 7 260 - S8 Aa 2 PE i 52 Y R RIBFSE X
MR AT G RISV AR — 50, A BEAE I M3 0> A BB S IR B A ) i s 22 52 11
Ji PRI AT i 55 A e Pk A2 b R O = R AR B RN O = LT S AU S T AR B UM G, iE— 2B A i R R,
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BRI FERRAFIE R (R 1), BV R RO 2 5 (03 P B 126 08 2 18 0 71 5 el P A AR A A 5680 i dh , R
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A2 DTSR (97 BILRR 20 2 P SO 22 1) 8 9 I A DRt A7) st — 2 100 WA s S AR K R, e B
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