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Abstract

Aims Soil organic carbon (SOC) mineralization and its controlling factors are critical for understanding the
mechanisms that regulate C storage and loss processes. Our objectives were to accurately assess the impacts of
vegetation restoration on SOC mineralization and to illustrate the underlying mechanism of changes in SOC sta-
bility with vegetation restoration in the mid-subtropical region of China.

Methods Four types of vegetation communities (Loropetalum chinense-Vaccinium bracteatum-Rhododendron
mariesii scrub-grass-land (LVR), Loropetalum chinense-Cunninghamia lanceolata-Quercus fabri shrubbery
(LCQ), Pinus massoniana-Lithocarpus glaber-Loropetalum chinense coniferous-broad leaved mixed forest (PLL)
and Lithocarpus glaber-Cleyera japonica-Cyclobalanopsis glauca evergreen broad-leaved forest (LAG) ) were
selected for a successional sequence of the secondary forest in a hilly region of eastern Hunan Province, China.
Soil samples (040 cm) were collected from four depths (0-10, 10-20, 20-30 and 30—40 cm). SOC mineralization
was determined by the laboratory incubation method (alkali absorption method). Principal component analysis
and stepwise regression were applied to analyze the relationships between SOC cumulative mineralization (Cy,),
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the percentage of C,, to SOC content and vegetation factors and soil factors.

Important findings 1) SOC mineralization rate displayed similar trends during the four restoration stages: dur-
ing the early incubation period, SOC mineralization was high and decreased fast, and then the rate decreased
slowly and tend to stabilize during the middle and late periods. The pattern was well fitted with the reciprocal
equation. 2) SOC mineralization rate and C,, increased significantly with the vegetation restoration stage with the
LAG having both the highest SOC mineralization rate and the highest Cy,. In 0—40 cm soil layer, C,, in LAG soil
was 359.06%—-716.31%, 112.38%-232.61%, 94.40%—105.74% higher than that in LVR, LCQ, PLL soils, respec-
tively. 3) The percentage of C,, to SOC content were 2.13%-4.99%, 3.42%—4.18%, 4.05%—4.64%, and 4.02%—
5.64% in 0—10, 10-20, 20-30, 30—40 cm soil layers, respectively. However, there was no significant difference in
the percentage of C,, to SOC content among the different restoration stages. 4) Among different vegetation resto-
ration stages, total nitrogen (TN) content and root biomass (RB) were the key factors affecting C,,. TN content
and RB together explained 97.8% variations in Cp,, of which TN content explained 96.9%. However, C:N was the
dominant factor affecting the percentage of C,, to SOC content and it alone explained 49.4% variation. Vegetation
restoration promoted SOC mineralization rate and reduced the percentage of C,, to SOC content in our study,

which might be related to the changes in RB and soil nutrient during vegetation restoration.
Key words mid-subtropical region of China; vegetation restoration; soil organic carbon mineralization; vegeta-

tion factor; soil factor
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B, BRI COMEERIE, fE4ERFEIRC T
rp ELA B H A 4F I (Saggar et al., 2001; Craine
et al.,, 2010). SOCH WAL BESOCHIF 7€ P Fl i
() E#AE, 2011; moEMEAE, 2012), TWHKRRE
TIEEFE TR RIS L. R, B FESOCH K
FRAE S FL R R 2 2 ol Mo A2 25 R GLCIR I I 7 44
R, A B8 7R SOCHE I Bk sh AL i) Ao Fo A e 1k,
SRR NI AT - SR [ CRE 77 1 5% B A0 5 1= 38 C
SR SRR, 1 R R R, A
MR AE R R A EEZE X (Zhu o al.,
2017).

FEL S i A5 2 i i b AE 25 R R CAG PR 1) L A
#, MR EH RS KR RICZHid R
BOHTEE, 2014), 10 Hik 2520 -3 7E 2 BRCI S
i rh R PRI I B D RE (SRR L1 5, 2015). BlE
MM, o EAE BT R AL RN 5 46 R
WiAR Ak, VA AR R IR R B 2 O, AR
S LI Ak A T, 3 R
SOCH LI F&(Li et al., 2004; Z=HH4E, 2017). i
SER, [N AN TSR R T AR R X SOCH K
ST, (BN TR ORI 98 BT IS 1) 45 SRR RUAH
M. WEREM, HTESRGEVILAE IR
MK S VIR E N, 2 5B, Fih
SOCH™ 4,33 26t bt 5 B3 Pk &2 2 gl 3 5 AR
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FRieC B T B BERAGERENSE, 2014). Zhu%s
QOINWAESE, SOC RN b & B A3 N TRk E
380 s o BB R TR B, SOCH™ fhid %
b 55 A9 S T T A K (RIS 4055, 2005), 3m T
29% (REEZE, 2004). BLoh, BHEFRKEI, EHF
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BECO, YR & R [%53.4%, AT A2 BTl 2 i
IKFE AT 2AE 1, RAEDIEEASSZ K 4 BRI,
HHE NNTE R 2 B IR E TR, BER
BT KFEHSOCH , FEUKFEH LHCOo IR
JCE: v T 95 - RE AR (Cui et al, 2013). ##4 (Populus
spp ) MR AL FE f, - 3ECO R JHUR 258 PR 5 T
%4 (Sun et al., 2015). H1FSOCH 1k & — /&
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WFFT, E BRI N T S R 9 7 X B B i Ak
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VR (LCQ). (3)RE HH A BL: 20t £0604E 10K,
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R RS, S E>1.5 mEARATH R RS, e
J42(DBH) A el B R A R E<1.5 m
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28.40°N
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El1 I AR AN R SR B B A B O R 1) 2t 35 S ANy
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AM; PLL, B JRAA-F-HEAET R VR ACHK; LAG, #-£LiK Lb-7
X] 5 S A A

Fig. 1 The location and distribution of the different vegetation
communities in the east of Hunan Province. LVR, Loropetalum
chinense-Vaccinium bracteatum-Rhododendron mariesii scrub-
grass-land; LCQ, Loropetalum chinense-Cunninghamia lanceolata-
Quercus fabri shrubbery; PLL, Pinus massoniana-Lithocarpus

glaber-Loropetalum chinense coniferous-broad leaved mixed forest;

LAG, Lithocarpus glaber-Cleyera japonica-Cyclobalanopsis
glauca evergreen broad-leaved forest.
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2 mm -8G5 X i L84 5050.00 g B T-500 mLAfY
AN DR, AEA10 mL 0.2 mol-L
NaOHE W 1150 mLEEHE O, FH LA SOCH 1k
BEILICO,, % NG, # ALK E T35 ClElR
REFRAEREFR04R, HZRMEAKIE T R3S KBS I
RFKER60%., EFEFEHIHES. 6. 9. 13, 17,
21, 28, 35. 42. 49, 64. 79. 94T HL
Iefe BRSO, % R Tk gk e 3R, AR
BEAT 2 RS, U NaOHW WO, N3 mL 1.5
mol-L™" BaCLi& W, VAFYE AR R FI A DA ),
F10.1 mol-L™'ffICsH,COOHCOOK (3 — IR E4H)
4 0 HR R A RN aOHYE R (Vi 2 ot & 1) AR
#5 CsHsCOOHCOOK ¥ #E & 11 & H SOCH™ 1k &
(HICO,-CHIBEUR, g-kg "o BFAN LIRS AT 52
2%, BCFAMEAE JiZ 3R RE S 0 B 2 S A
1.6 BUBRGITALIE

Shannon-Wiener % £ F820H a1 F A 2T

S = —ZS] RInR (D

i=1

R, SRR TR Rh B3 PONTEER h i (A1
XA o

%+ ESOCH BT CO,-C B (g kg DT
A
0,-c = XM V) CVF\'/(:/Ok_V) )
@), 6 HCO, 1) BE /R 5t & 3 55 A CIY BE /R i 2 1)
¥ 2 CH N CH,COOHCOOK iy 1 18 Wi ik &
(mol-'L™"); Vo N % 1 NaOH ¥ W FT 74 #E 1)
CeHsCOOHCOOKA AT E(mL); VT IBFE i ik
B [ NaOH % ¥ BT 78 #E 1) CsHyCOOHCOOK ¥ 71 4
FUE(mL); Wy i 38R 5T B (g); KB 15
Jo B T T B ) e R AL

SOCH LI K (BRI H 5 b &) & By T LK
W ALR TR CHE (g kg +d™"); SOC BRI L& (Cy)
FEFEFEAR N, BALT HSOCH LB A CHY s i
(g'kg"); SOCH 1L (C,/SOC), J&—EREFEIFIAl P,
SOCH BT HICE 5 SOCE & 1 H 4 (%)

iz Excel 2010F1SPSS 22.04¢ H @At 3E 47 %045
i1t 43 #r, iz H Sigmaplot 12,58 4% K . H Excel
20104 1+ & Wi s P E AR HE M 25 . T SOCH™
AR T C 12 B 2 15 R ) 8] (1) 338 0 ek, (HAS &
B TR, R FISPSS 22,048 18 i 21 505 7
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Ffa £ FEXT SOCH ™ L 2 5 15 7= W] (1) 2% R AT
WA, SHEECTEML, BIE0TRIH R REE K,
B REAE R B HH SOCH™ L R 5 15 R [A] (1) X R ;
FH LRI 35 77 22 9 M A B/ N 35 2 80025(LSD, p < 0.05)
KIS RIS M BBV AR (b B3 o AR AR
RAYE . HEYZIAER) FEYR TR RHE(C
N. PE&EKCN. N:P. C:P)FISOCH (L K 1) 2 7
BN, RIARMKEN B AR L2 et
JR(AHE Bk, pHiE. SOC. TN, TPH &AM
C:N. N:P. C:P)FIC, i) % 7 & & ; HPearsontdok
B0 T SOCH ™ b 3 2 Al C,, 5 1 4% IR 1 A - 38 [A]
T BIAR G FH 32 8053 40 Bt 7 ¥ 43 BT 5 MR A A
SOCH™ L 2R AR b, (1) = BRI K 7, e A ir &%
Al 5%F Cou f1Co/ SOCHI RE M F2 B, I A5 [B] U5 43 A
F A TR B FE bR, ik T C AICL/SOCH™
TR KR &R, BRI ANT 'R T EF
Hp < 0.05, HIBRALEFREAP > 0.1, HKH
Guit st B 7 FE AT R 56, JE e [R]UE  FE f E
B E R, B B4 Co M C/ SOCHE 7 () #H
X} H BRI 4E A R RE BE ), 18 521 C,, FH C/SOC
[ EZH T,

2 RIS

2.1 SOCHI LiEE

2 0] 0, AN [E R A TR S B BESOCH™ Ak 1 22
b £ R (8] (AR AL AR — 2, BISOC 341k id %
TERE TRV (R 3-17 R B HAR T N, BE 5 2218
FREHZETE TR BIES T R (ERI)EKMH, 5
Fr R A [R5 P 2 9 B SOCHT™ b, 3ok 28 i 15 7= i (1]
AT S BT HE, 1006 RO I8 B 52 K-
(p<0.01). FRIHSOCH {Lid Z B AT KE = HAR =
B e R IEE TP AR BB Bt R e, HANBE
KA W g .

] — 4 2[Rl — BE F= I ], SOCH ™o 2 i 45 A8
Wk 2 2B, HARMEGIK SR B2 7 B 2
(p<0.05); 0-10 cm+JZ, LAG5SLVR. LCQ. PLLZ
[, LCQ. PLLELVRZ[AZEREZE (P < 0.05), 1
LCQ5PLLE R AL (p > 0.05); 10-20. 20-30-
30-40 cmt )2, LAGSLVR.LCQ.PLLE R . & (p <
0.05), {HLVR. LCQ- PLL 2 ] 27 A% % (p >
0.05). FIAME K E B E R SOCH bk %, HiZ
i 2 5 o 1 J2 R 1 A 9 55 (P 2) o
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1% 3%} A] Incubation time (d)
@®@LVR OLCQ VPLL ALAG

#2

TR AR B A R R B B A L L 3 . LVR, HEAR-FEBh-FEASHERE A LCQ, MR- AR-EAFRHEAM; PLL, 5

FRn-FI-HEAE TR, LAG, F1-Z038 -1 M SRR bR o AN A7 BER R [R] — 85 77 I 8] 7] — L R AN R R AR K 2 B i) 22

S (p<0.05).

Fig. 2 Soil organic carbon (SOC) mineralization rate at different vegetation restoration stages in the east of Hunan Province. LVR,
Loropetalum chinense-Vaccinium bracteatum-Rhododendron mariesii scrub-grass-land; LCQ, Loropetalum chinense-Cunninghamia
lanceolata-Quercus fabri shrubbery; PLL, Pinus massoniana-Lithocarpus glaber-Loropetalum chinense coniferous-broad leaved
mixed forest; LAG, Lithocarpus glaber-Cleyera japonica-Cyclobalanopsis glauca evergreen broad-leaved forest. Different letters
indicate significant differences among different vegetation restoration stages in the same soil layer at the same time of incubation (p <

0.05).

MERATLLE H, Fl—MEE IR B, F—i%
I 5] SOCH™ 14 3 2 34 Bifi 4 )2 V8 755 38 o v et sk, L
0-10 ecmZBE &S T HA3ANLZ(p < 0.05), £
KEZFHIRLERER T H 2 gt R HC.
22 SOCHIZERT L=

W3R, [[— 12 Cn 4 B %5 Fl il K 52 1 4
o, HASERER RS M Bz R B (p < 0.05). 0-10
em 12, LAGE 3 5 TLVR. LCQ. PLL (p < 0.05),
Al H1716.31% 112.38%. 101.01%; LCQ. PLL
HLVRZRE#(@P < 0.05), HELCQSPLLE R A
F(p > 0.05). 10-20. 20-30. 3040 cmt/Z, LAG
HLVR. LCQ. PLLZ[f], PLLSLVRZ [i] % F & %
(p < 0.05), HAHFLAGILLVR. LCQ. PLL% &
359.06%515.25% « 125.56%-232.61% « 94.40%—

105.74%, TMLCQSLVR.PLLZ F A& Z(p > 0.05).
TR B & R C,, (HSE IR BE B 2R
ST 1

MEI3ELLE H, & HE R E B B C th 52 15
TREERIsZR, P08 1 2 PR BE RS hn i gk, H.0-10 cm
T EEHAR3IAN L E R R (p < 0.05).

2.3 SOCHIT L&

B4 7T 5N, AN AR K E B BL0-10. 10-20.
20-30. 30-40 cmt/ZC,/SOCH HI7E2.13%—4.99%.
3.42%4.18%- 4.05%4.64%- 4.02%—5.64%2 |7, [H
EHEPWIRE, Co/SOCIAEAL I+ EAFM . 0-10
emt )z, C./SOCHEE M1 VK 52 26 8 hn a5 ik H
LVREZZ{EXTFLCQ. PLL. LAG (p<0.05), MLCQ-
PLL. LAGH ™A Z R AR (P > 0.05); 10-20
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R3 I AR A FIRL RSB B 3 LR L A 1

Table 3 Fitting of soil organic carbon (SOC) mineralization rate with incubation time using the reciprocal equations at different restoration stages in the east

of Hunan Province

LR WEE EVEpg R F p | LEWE  WEHE VP R F p

Soil layer ~ Restoration Regression equation Soil layer ~ Restoration Regression equation

(cm) stages (cm) stages

0-10 LVR y=10.023/x+0.002 0.901 100.517 0 (20-30 LVR y=0.018/x+ 0.000 0.866 71.259 0
LCQ y=0.053/x+ 0.008 0970 356.194 0 LCQ y=0.021/x+ 0.002 0.945  187.261 0
PLL y=0.056/x+ 0.009 0985 747.054 0 PLL y=0.027/x+0.002 0.982  602.893 0
LAG y=0.121/x+0.018 0978  496.637 0 LAG y=0.033/x+ 0.005 0.987  821.403 0

10-20 LVR y=0.022/x+0.001 0918 123.038 0 [30-40 LVR y=0.018/x—1.878E-6 0.875 76.822 0
LCQ y=0.026/x+ 0.002 0979 504.574 0 LCQ y=0.018/x+0.001 0.886 85.189 0
PLL y=0.029/x+ 0.003 0976  455.176 0 PLL y=0.026/x+ 0.002 0.967  318.004 0
LAG y=0.039/x+ 0.006 0.949  203.566 0 LAG y=0.036/x+ 0.004 0.954  228.325 0

LVR, HEA-F-HASHER N, LCQ, MEAR-IZA-FIRREAM; PLL, TR -FT-BEASHFERIIHK; LAG, F-ZL3% -7 X H 2RI bk, y A HLaRY (L

A, }HEFRIT [

LVR, Loropetalum chinense-Vaccinium bracteatum-Rhododendron mariesii scrub-grass-land; LCQ, Loropetalum chinense-Cunninghamia lanceolata-Quercus
fabri shrubbery; PLL, Pinus massoniana-Lithocarpus glaber-Loropetalum chinense coniferous-broad leaved mixed forest; LAG, Lithocarpus glaber-Cleyera
japonica-Cyclobalanopsis glauca evergreen broad-leaved forest. y stands for SOC mineralization rate, X stands for incubation time.

247
Ca EELVR
CILCQ
18} EmPLL
CILAG
TUD
%12 B>
§ Cb
© b &
06} B o
Aa ABb ABb B
Ab Abg| &B
0
0-10 10-20 20-30 30-40
FZHE Soil layer (cm)

B3 3R R AN A R A VR R B B R A HLAk R A L&
(Cm)(FIIME+FFAEIR 2). LVR, #EA-FI-F1ES#E 5 ; LCQ,
MEA-I2 K- CRREEAM; PLL, T REHA-F]- M AEl ) VR 22 K
LAG, FI-£L3 -5 R % Gt b . REAS F R RE—+
EARFRE R B 257 52 (p < 0.05), AFE/NGFRE
R A — AR R B BN A 4 J2 2 M) 22 5 2.2 (p < 0.05).
Fig. 3 Soil organic carbon cumulative mineralization (C,) at
different vegetation restoration stages in the east of Hunan Prov-
ince (mean + SD). LVR, Loropetalum chinense-Vaccinium brac-
teatum-Rhododendron mariesii scrub-grass-land; LCQ, Lorope-
talum chinense-Cunninghamia lanceolata-Quercus fabri shrubb-
ery; PLL, Pinus massoniana-Lithocarpus glaber-Loropetalum
chinense coniferous-broad leaved mixed forest; LAG, Lithocar-
pus glaber-Cleyera japonica-Cyclobalanopsis glauca evergreen
broad-leaved forest. Different capital letters represent significant
differences among different vegetation restoration stages in the
same soil layer (p < 0.05), and different lower letters indicate
significant differences among different soil layers at the same
vegetation restoration stage (p < 0.05).

20-30. 3040 cm*t 2, AS[EAH R E B B2 1)
C./SOCERAREZE (P > 0.05), {HLAAK L LD HFE
EMIK S R . RPPEEMEWIKE, CoM
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10 mmpvr
0ILCQ
gl EEPLL Ab
CJLAG Ab
Sel B Aab Ab Aa
5’ I 3Ba AaAa
B Aa
% 2 Aa Aa Aa
S 4t
Aa
2l
0-10 10-20 20-30 30-40
+J2HRE Soil layer (cm)

B4 FE R A R A R S B A B e
(Co/SOC)FHME+FR 1M 22) o LVR, MEAR-F -HERSHERI M,
LCQ, MEAR-IZAR- ARREAI; PLL, Ly EFA-F-HEA £ R VRS
#; LAG, #-£L3% bb-75 X SR bk . ANFK'S F R R R —
T EARR AR E I Bz (1) 22 7 23 (p < 0.05), ARNGF
REFRORF] — MR E Y BN - 2 2 8] 22 7 2.2 (p < 0.05).
Fig. 4 The percentage of soil organic carbon cumulative min-
eralization to soil organic carbon content (C,/SOC) at different
vegetation restoration stages in the east of Hunan Province
(mean + SD). LVR, Loropetalum chinense-Vaccinium bractea-
tum-Rhododendron mariesii scrub-grass-land; LCQ, Loropeta-
lum chinense-Cunninghamia lanceolata-Quercus fabri shrub-
bery; PLL, Pinus massoniana-Lithocarpus glaber-Loropetalum
chinense coniferous-broad leaved mixed forest; LAG, Lithocar-
pus glaber-Cleyera japonica-Cyclobalanopsis glauca evergreen
broad-leaved forest. Different capital letters represent significant
differences among different vegetation restoration stages in the
same soil layer (p < 0.05), and different lower letters indicate
significant differences among different soil layers at the same
vegetation restoration stage (p < 0.05).

SOC & & B A A AR FE .
ME4FTLIE H, LVR. LCQ. PLLAIC,/SOCK
I R R BRI i, HHLVR. LCQIR

©U 00000 Chinese Journal of Plant Ecology



+TEEEEHTELZ(P < 0.05); MLAGHCL/SOC
B LA T ERER T R B, A 2 R
2 B ZRALEE (P> 0.05),
24 SOCH E5HEHEF. HEREFHIMERXM

PearsonfH ¢ M40 My 2 IR (K4, KS5ERH, Cu5
M ZREPE. M B AEYE. RAREDE. WK
YIEN, PEE. 13<0.002 mmZBiki 0S8, L
HESOC. TN, TP & L #C:P. N:PE 3 (p < 0.05)
B E (P <0.0)IEMAHKKR, 5HEMENP, -
HEpHIH 223 (p < 0.0 ) FUARKRIE R, SIHENZ
WAfFE. CHE. KRRSTE. FEYWZECN, CP.
NP, LIEAE. CNAFEAERZERMHLKRZR(P >
0.05). KB IFEF, CulIB IR F T
5B REF LA ER R4

WR4. R5P/R, Co/SOCIN 5 HIECNE B ZE (p
< 0.05)fFAHRR R, MEHEMEE T 1A HE, pH
fH. <0.002 mmZiFiH 7> & . C:P. N:PAAAER
FAHR K R (p> 0.05). RIHEH K i+ C,/SOC
FEZ LHECNKE W, R REAE, pH
fH. <0.002 mmFiki H{ 7> & &, C:P. N:PXC,/SOC
AR N
2.5 SOCERF HEXWEFHERD I

i T 5 C/SOCHH 1 B35 M R 78 b, Tovk
AT E RS b BRIk, 76X AU 5 Co Motk
B W ZRCFIEF(ED 2 FEE . o BB .
WRAY . FEYEN. PEE. FVEYENP.

SEPEE W AR AR SR LA AL IS 1219

+:1%<0.002 mm&iki H 73 & & pHIE. SOC. TN,
TP TIECP. NeP)HAT R i, TREGE
ColIEZH T . MK6RTHI, Coft M F 1L, 2.
3T TT 7 RAT TR RIS £187.17%, fig ) A [F]
PRI %5F Con 2 M0 28R B KB A5 B BRI E B S
IR AREYE. TIH#SOC. TNEEA
BORAIRME, J7 2 DTk A 1A 61.51%; F2FE M+
HHTIRMTPERA K, JTETTAEN14.97%; 53
FERA S ZAEE. FEDZPE B ER,
J7 Z TR 910.69% .
2.6 SOCH L& imEFrIZE a7
METHTLLE H, HIETNG B ML RC,
57 196.9%, HIRZMAREWE, WEAIRRE
fRRECL S 5 1197.8%. Co'5 HIETNS &, R AREW
=N Z & ERIHTEN: Cy = 0474 LETN +
0.0000064R ZAHE +0.290 (R=0.991, p<0.01), +
HEC:NT] i B C,/SOCHE 573 [1149.4%, C,/SOCH 135
C:NHIR R AT LM A 77 #2: CW/SOC = - 0.302+
HECN+8.717 (R=0.732, p< 0.01)Fik. FHIRH
WIS, MC,. Co/SOCH] FFHF A F .

3 g
3.1 HEHREXSOCH iFEZE, C, I
Mo AW 2 SOCHI B EoRIE . FEEMIIKE,

REVEVIRD L RS K« IR . IR AR 0 A B AR B
5 R (A AR LA T U ST A A,

=4 LIEAPBEBTE(C,) . LIFAPUG L 3(Co/SOC) S H T i Pearsonifl % R %L

Table 4 Pearson correlation coefficient between soil organic carbon (SOC) cumulative mineralization (C,,), the percentage of C,, to SOC content (C,/SOC)

and vegetation factors, respectively

TiH IECY/E 7= S N -1 WA FEDZ  WEWZ  RBEDZ RAEWZE BEEWZE REWE REWZE RAEDE
Item PEFR %L YR YR AT CHE NE & PoE  AFAERSE CN C:P N:P
Species diver- Aboveground ~ Root Existing  Cconcen- Nconcen- Pconcen- Lignincon- The ratio of The ratio of The ratio of
sity index biomass biomass biomassin trationin  trationin  trationin centrationin CtoNin  CtoPin  NtoPin
litter layer  litter layer litter layer litter layer litter layer litter layer litter layer litter layer
(o 0.625 0.818" 0.897" 0.539 0.269 0.669" 0.640" 0.397 0.098 —0.287 —0.490
C./SOC -0.057 -0.150 -0.082 -0.075 0.051 0.171 0.137 0.016 0.010 -0.027 —0.155

n=13,* p<0.05, ** p<0.01.

=5 LHEEWHRSOC) R b (Crn) LIHEAWIRT 1L 3 (Cw/SOC) 5 L3R T I Pearsontf 5% R AL

Table 5 Pearson correlation coefficient between soil organic carbon (SOC) cumulative mineralization (C,,), the percentage of C,, to SOC content (C,/SOC)

and soil factors, respectively

WH Item HE <0.002 mmZE ki E 435 SOC TN TP C:N C:P N:P
Bulk density Soil clay percentage of <0.002 mm

Cn 0312 0.774" —0.734" 09717 0986 0595 -0.315 0.653" 0.738"

C./SOC 0.154 -0.203 0.323 -0.320 -0.223 —0.172 -0.732" —0.268 —0.096

C:N, TR, C:P, HIERRFEEL; NP, HIESUBELL; TN, HIES% S E; TP, HIELH SR, n=13,*p<0.05,** p<0.01.

C:N, ratio of carbon to nitrogen in soil; C:P, ratio of carbon to phosphorus in soil; N:P, ratio of nitrogen to phosphorus in soil; TN, soil total nitrogen concentra-

tion; TP, soil total phosphorus concentration. n= 13, * p<0.05, ** p<0.01.
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6 ML T AN IR T AT . RRILAE R SRR A

Table 6 The principle component loading matrix, eigenvalue and contribution rate for vegetation and soil factors

[X- Factor FHi4 Component

[X-¥ Factor FE R4 Component

1 2 3 1 2 3
T ZFEMEFEEL Species diversity index 0.639 -0.103 0515 |-IaHmREE 0.947  —0.142 ~0.084
Soil organic carbon concentration
Ho 35> A=W Aboveground biomass 0.883 -0.005 0410 | A% GE 0.951 —0.158 0.043
Soil total nitrogen concentration
RALEY)E Root biomass 0.951 0.003 0212 | tiEABSE 0536  -0.823 _0.064
Soil total phosphorus concentration
HEDENG & 0.763 0.320 0.094 | -HERRBELL Soil C:P 0.697 0.675  —0.111
Nitrogen concentration in litter layer
FVEYZPE & 0.651 —-0.245 0.512 LR Soil N:P 0.767 0.613 0.073
Phosphorus concentration in litter layer
<0.002 mmZk H 7 & & 0.711 -0.040 0.473 TIHk% Contribution rate (%) 61.511 14.966 10.687
Soil clay percentage of <0.002 mm
+5EpHIi Soil pH value ~0.782 0261 0752 | BTk 61511 76477 87.165

Accumulative contribution rate (%)

®7 LA PR (Co) A1 A WL L 3 (Co/ SOC) R MA ] T 125 I8 43 B

Table 7 The stepwise regression analysis for main influencing factors of soil organic carbon (SOC) cumulative mineralization (Cy,) and the percentage of Cy,

to SOC content (C,/SOC)

TH Item AR AR [6J977 %2 Regression equation ZICHR R R R F P
Model Variable Multiple correlation coefficient (R) Adjust R
Cn 1 N Cn=0.572 TN + 0.250 0.986 0.969 380.581  0.000
2 RB Cn=0.474 TN + 0.000006 RB + 0.290 0.991 0.978 273.558  0.000
C./SOC 1 Soil C:N C/SOC =-0.302 C:N +8.717 0.732 0.494 12.700  0.004

n=13, TN, LA EE; RB, IRREYE; Soil CN, AL

TN, soil total nitrogen concentration; RB, Root biomass; Soil C:N, ratio of carbon t

S8 ECHUR KT A SR R VR AR
JILE PR 2 5, TS SOCH™ 6 id 72 (Priha &
Grayston, 2001; 5K¥4%E, 2017). HEMis2m 38 5K
RZIAIICO A A il FE AR I, KR
2 PR m SOCH M 2 (TR 5 5%, 2016)F1C,,, (G RN
%5, 2012). MRAEVER S MHEMBEEERLAR
1o ) = 3BT 38 R (Schaefer et al., 2009). V&Y
T AE R SOCH™ 6 1 B ZLH 3= (A B S, 2011),
SOCH™ fLi# Z 5 VA VIN 7 & 52 1EAH 2K O R (Iyamu-
remye et al., 2000). AHFFEH, SOCH ML R HIC, 14
B B T e, BLR— 2R R IR E
BBz R, RGP, SOCH =3 .
JRENGE, WAERENZ | RS S R S A,
2012). FILFERTTAER: (HFEEHEEIKE, EYFh
FHIN, BEK ARG M T 2 Ak, M 55 A
BAEmEm(EMEE, 2018), MEVEMRREY ELE
BN, FEMFECN,. C:P. N:P R #)EEE
FZEEERD, MU insockH N &, mHE T+
BCEY R TR, (R e AR KR
TEPE, ARTSOCH HAC, I R o AR 7Bt
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0 nitrogen in soil.

R, EYZHEE. Hh B YR RREYE.
JIED R EAAEYING PR, NP)EEHIEC,
(F4d). QBEEMBEIKE, LTI & 812
AT SOCH™ #b. 7= A i 25 (1) R Ml (TR B2 4, 2017)0 o,
SOC & & 22 2 i SOCH™ 4K 1) 5% B Al - (Kuzyakov,
2001), SOCE &bk Er, Ao AR BBk AT A,
SOCH fb i PR (B T 455, 2017), CutBim (5K
155, 2016). THEN. PREAEDA K EESR ), H
SWEMEENN R EE IR ReERIE, 5SOCH K
R R E IEACOE R(Riffaldi et al., 1996), 13
pHAF A A2 R0 ol A A 550 e R M ) B B2 R 7, pHAEL
P i 0T SOCH 7= A= T AR Ml (42 45 7K 4, 2018)0 A
W, BEERMWIRE, LIRS eHE F %),
SOC. TN. TP& &1 5 (£2), SOCH b id Z 41 & (K
2), Chfi##SOC. TN, TP&&E. C:P. N:PHEniig
k2, £s). RPEMBEIRE, CoMUZIEN Z
FEPE. Hb B3 AP, IRAREYE. FEYIN, P
B NPEEEY 1520, 17 H -5 - pHIE . SOC.
TN, TP &E. C:P. NP L &ML, b
Gb, AWFLH, BIETNG &=, RAEDETHEC,
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[1196.9%, KM BIKE IR, RTINS 2R
RV R R SOCHT ¥ I E E N & .
AT, AR R Bt SOCH 1k e 2 Fl
Con B T 2 PR BE R I % 9%, H0-10 em 12 &34
T HA3A 12 (p < 0.05), HEZJRAE: FHED
FAR 2 A2 SOCH ™ b IR P 58 Ji 1 5 ZERIR, W o
=Y. RS E AN TIERE, R
SOC. FEn&ERm. IR M AEE I M o,
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WA AE 8055, SOCH Ll HNE, Co i/ MRS,
2013; MITZESE, 2017). [N, AREVKE B BoAE R
+TERETEB, 2 EREEEY . WA
Somas /N, DR BE S IR N, S AR B
B2 [AISOCH TR . Clf) 22 k55 -
3.2 HEWIREIXTSOCH L ERIEN
MK St FEH, SOCH & K HA (Ll KA 7E
Ak, AHARAL IR AR, IX 8 22 R AR PLLE CL/SOCHY
Ak b o SEBR b, Co/SOCHE: MSOC & f B 5K S gk
SOCH fv.idt %, 7&— &2 L aT Ll e -3 1 i C
BEJIFISOCIH AR A2 It o 1ZME R/, HIRE CRE Juing,
SOCHa & Mk, [z, IR CHE J1itkgg, SOCK
S VERMR (™ B0 A, 2012; ZEMHESE, 2017). B TR
B, SOC ¥ 5 b & 1 Bl Pk 52 1 55k 32 388 Jn (32 700 4%,
2018). AWFFLH, C, A AE Bl P & 3 n, 5
Co/SOCTEA [FIfHBE K E M Be 2 (M 2 S AN 2, (H
R I A S I B R BT R B A, SR
HISOCH) M MR R T-Cr, PIMLAE — 2R B, 1
Pl ik A2 AT 48 538+ 3% 14 [ C BE AR = SOC 1 e e
Yo J—J7TH, R T HCW/SOCEKAESOCH fiH
BN, PN KRR R . A EE TR
BEE R R, SN TSR HLS S hnfE 13 SOC &
FAIC, N, (H i T30 5 7 A HLCEH A N F
€A HLCT S 4 38 e iy 388 I i B 7E — e F2 %
B, BRI SOC 1 A0 B K T Co (5% 82 [ 45,
2004). #£0-10 cm*:jZ, LVRI{IC,/SOCE EK T I
T 3FRAE M K B B, EEERFN: (1) LVRIEYFIK
D(EAE, 2018), HARRLEHIW R, AYEMLEED,
SOCHI N &/, ANH|F SOCHI it 17 Al K 5& 473 B
R ELE, 2002; %, 2018); (2) LVRHIE K
R ER, PUXAMGEE D35S, T3R5Ik ™ i (3R

SEMAE W AR AR ST R AL IS 1221

2), MUSHC-EECRE ) R, @l - B FR
JE [FISOCH: A2 R 5 43 R A HLC, AT 3 i SOCH™
TIERAIC, (REE%, 2004). XtHFE—S Ui
B E RIROE R, HIESOC/ RNt FasEME R
B, AFIFSOCHIE ;. #£0-10.10-20 cm+ /2, PLL
fICw/SOCIETLAG, FHPLLFE0-10. 1020 cmt
E AT AEM A . A R SOC T &K T
LAG, W fg& H TPLLHL R VA )2 A i 5 R Fa
ErmoNE, SRR, ML, MLAGHER
PEPE R v 3, B E R iR, T
FPLLIISOCTH AR TLAG (ZEM%E, 2013; IMEZE
&, 2013); [FIE B BT VE Y0 BT T R BB HLC R G
BENEHERZ, HAPLLAI0-10.10-20 e+ )2 3E LA
BRI I SOCHK % .

WA, EBNZEME T, LIRCNE, HiE)E
AR (AN B . A ) S . SR, B
R, PERERICO, Co/SOCH (X 4%,
2008); HBAWF LI, THECNG, MAewEK
ZRINIRE, FEEYEPE T, SOCH fhiE R FIC,
B, H15SOCH #H LC R %, A FIT SOCH ik
fE(Xu et al.,, 2016). A#f5it, 1IHECNIC,/SOC
i iy 53, H.Co/SOCKE# + 3 C:NBE In iy K %
(3%6), HEAATRER: A MBIKE, SOCHKIE
RS TTN (£2), LGNS K, 74— EME -
A FTF-SOCHIi 77

WA R, A A F 1 JZCW/SOCARE, A
[FVK E RS B ARE LR Cy/SOCE & T £+
E(K#ESE, 2016). AWFFEH, LVR. LCQ. PLLH)
Cu/SOC Fifi 25 1 J2 V8 B 39 Jn K £ b 236 K (1 95,
MLAGHIC,/SOC 2 FF K4 (Kl4). ATREZH T
VI SR A LIS & 2Bl A L Z R, ik
YDiEPEIRES, SOCH F(F22). Cy (FI3) 1 2 N a3,
T PR B (LVR) AT IR B (LCQ- PLL) SOCH
T PEIEE K TC, MitEHIK R G HI(LAG) SOCH
B NIRRT Cho R E FIHLVR) M
BB BY(LCQ~ PLL), SOCH: E 14 B 1 /2 Inyz iy Jek 553,
R 5 WI(LAG), SOCH & 1 Bifi -+ J2 in i iy 1
5, MK E RS, 5REEME, RELESoC
FaE PRI M T RE TR E— KA AR

4 5P
(DA [R50 2 9 B SOCHT™ s i Bt i) 1) 25 4,
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