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RIXFHEHEARARENDEMRIREMKTIE
Bk E i 4 2 B 25 i

BRI, RBES, RAK, REHD, BRK,
o, S, TRH

(LW TAR MR 2E RBE S8R0, WL HUM 3113005 2. WivEARMORF 44 I E Iy B 1 e 5 A 5
5, WiVE BUoH 3113005 3. WiTT AR MR Wi VT8 ZRMAE 75 R GURRIE 3R 5 B Ul HE T 4 SE 06 28, WL He
3113005 4. WL Mol 54 R R, Wi Bl 3113005 5. Br M TR 22 K Al AR, #7 I Aol
311300; 6. Bu TG % X K H iidkdg, @i sl 311311)

WE: [ Béy ] AR ML & Bursaphelenchus xylophilus 5% j&,'E ¥ 2 BAN Pinus massoniana k13 A HUsE R H &4
DOAFIE, BT RARE B R G AN KR AR LIEBIL G H bk, AR EERREHF LE, [ FF]
2023 5 3—6 AT AN TAMRE S BER, RAZRAHRKREERASER, ARE AT EnHA TR (ck), &
B4 AHACR I A FERMKREE Sa(MLs). FHERMKMKI 15a(MLs). TERKMWE SaHLy) A EERAEE 15a
(HL,5), Yo# R FRARGE E ARG B RIRE T HEM R AHE L E (0~10, 10~20. 20~40 cm) L3E A HLEE . H AL, B
BB, A A ER ., KEWAIBNG TAFE, SHESIERABRFNXE, WALH, [£R] D&4
BARE L EXIEANMBALERE Y RED>FANKREIMRR G A LIERANE .. HEAE., BEANLE., MAMEMTE
B, KREEAIEE, LMELEMRLRESHAMBEIK, MLs 4 0~10 cm £ B L3R AW R EHH %S, A 33.53
g kg, ck # 20~40 cm LB P ARIE A AR TSR, H 13655 mg kg, QAF KRR T 9L BAN K Ak LT
BEWRHIERESHIIENAEEL AR B EFRIE MRS, A PSS LENBEAIBRESTHELRK, 1528
ZEEZHTSabLBEMH264AE; QML ;s # 0~10cm L EP EFERANKAY>RES>HHEAARS, LHEES
F ok (P<0.05); @A £ M5 W AW . LEFEERANBRUSZINALS AR, BEARNESFIMEAXE
(P<0.05), [## ] ¥ ERESLEAKERIIEAIBER L EWLE 5 AR F B FREAER, M A RE N AR
AR T R EREAIBRAY R TS H3G I, EFRRL BRI EE G RA TR £3E R R, B3 K3 446
KRR RIEAALE; HEAMNKR M R HAR A REE; MHE KRR
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Hangzhou 311300, Zhejiang, China; 5. Agriculture and Rural Bureau of Lin’ an District, Hangzhou City, Hangzhou
311300, Zhejiang, China; 6. Mount Tianmu Forest Farm of Lin’ an District, Hangzhou City, Hangzhou 311311,
Zhejiang, China)

Abstract: [Objective] The objective is to study the distribution characteristics of soil organic carbon (SOC)
and its active components in Pinus massoniana forest affected by pine wilt disease, so as to reveal the influence
mechanism of natural vegetation restoration after logging on soil carbon sink in P. massoniana secondary forest
and provide scientific support for organic carbon pool management. [Method] From March to June 2023, in
Yuhang District and Lin’an District of Hangzhou City, the undamaged P. massoniana forest was used as the
control (ck), four vegetation restoration types were set up by using the space substitution time survey method:
moderate logging restoration for 5 a (MLs), moderate logging restoration for 15 a (MLs), heavy logging
restoration for 5 a (HLs) and heavy logging restoration for 15 a (HL,5) to compare the variation characteristics
of SOC, readily oxidizable carbon (ROC), particulate organic carbon (POC), microbial biomass carbon (MBC)
and water-soluble organic carbon (WSOC) in different soil layers ( 0—10, 10-20, 20—40 cm ) of P. massoniana
secondary forest under natural recovery after different logging intensities, and their relationship with soil
physicochemical properties was analyzed to explore their mechanisms. [Result] (1) The content of SOC and
its active components in each soil layer ranking from high to low were SOC, ROC, POC, MBC and WSOC, and
the content decreased accordingly with the deepening of soil layer. The highest SOC content was 33.53 g-kg ™'
in 0—10 c¢m soil layer of ML, s, and the lowest WSOC content was 136.55 mg-kg ' in 20—40 cm soil layer of ck.
(2) Under the same logging intensity, the content of active organic carbon in soil of P. massoniana secondary
forest increased with the increase of natural recovery years, among which the content of POC in each soil layer
changed the most, and the content of POC in each soil layer of 15 a was over 2.6 times higher than that in each
soil layer of 5 a. (3) The content of active organic carbon component in 0—10 cm soil layer of ML,5 was the
highest, and was significantly higher than that in ck (P<<0.05 ). (4) The results of correlation analysis showed
that there were significant positive correlations among active organic carbon components in soil and between
active organic carbon components and NO3 -N and NH, -N ( P<<0.05). [Conclusion] Moderate logging has a
significant promoting effect on SOC and its active components in P. massoniana secondary forest. The longer
the natural recovery time of vegetation, the more favorable it is to increase the content of soil active organic
carbon components. Moderate logging of P. massoniana pure forests and their natural recovery can promote soil
carbon pool accumulation. [Ch, 3 fig. 3 tab. 46 ref.]

Key words: soil organic carbon; Pinus massoniana secondary forest; logging; natural restoration of vegetation;

pine wilt disease

ARMORR A S RS RIE E A Ay, HHEATHLER (SOC) fiff it v TREBEAI R B, 2R AE RS
R GERAGI H BIE BRI, X AERF R BRART- 0 A4 AN ] ZA RO TN R A LI A BN
TR 23008 KA AR (CO,) LA A= S BTN 2 AR AT BIL Bt B 658 A 1 i il 3 2 S vl g 1 AT L
B o3 AR PE A HLER . ZERCMEA ML RS PR A HLBRD . S T5 A HLa an &) S AL Bk (ROC), UKL A HLAK
(POC) 55, HATHIRIERS . H YU E W AL Mo . BB s RAE R i, fE 38 R 3 AL ~2 Y i)
VL WML Wi, R, IERESE, XHEYIIR BN R EARAPERID TR LR, RUEYIEY)
R (MBC) S50 e HE | ARARZ BTG A W 7 S AR, R R A E R R AR AR BRMAES R S
SEZRPER, AR ARAREBY K R — 2 b AN RIS RN ZE A . S [ T80 B B - 37 BILA B HL 3 P2 73 A5 AE
IR 285, TR A 7 [R]— bk o3 AT LB B )2 R BE A P P AR B MR (A A2
SEAT MBS AL 0 TR REAS AN B AL, ANTRIZH 20 ) SCIG [R) 4 S P4 L RTEIR A, 2R AN R ZRAR
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g R, JEE [A] - DU T AN [ R [ Bk o3 B8 A i X AR AR T A AL TG PR 4 O3 3 A
TR I NFENLE] , X TSR PEAL 38 5T it S i e sh A8 AR b AT S22 5 3L

VARF R B Bursaphelenchus xylophilus 55 & — i F 563 D AN Pinus massoniana M43 1 85 KA BRMR
F o BRI AR FR L 180 JThm™ . Ih AN AR hy i T A0 L P Bz DX R 7 i 5 1 S B SR AR
Oy, WHITAE BRAMKIE AR 448 FRAK SRR A 54.87% . 2023 AEWITT A KBS A K . B2 b2k h
I 15 B PRI 24 28.72 JThm?, JRAEAIE 153.2 J5RRUOM . Y Fasdd 28 Hoipe s 35 AR i £ 23 B =X
R BARRSEAR, AT A AR G 25 L B AR TE S AR A ARU S H T X0 AN [ 3 AR i 1
MRS RARGR EA—3, FrAARRARIRBE T AR E S5 AAE RS A | R SR o4 R s A AR R 2
S G R AN [FER AR B 25 S ORI RN MR AE K25 0], SR 9l EROZE AR T [ 7 AR RN
SrIsE gt H H SRR A RS TR R 2 R AR AR AL, B T I A AR BRI A AR B
MA 51 FI DON 57 BFGE W] . B 138 v B RIRAE X R0l 2875 SRR Al R BBURR , MR IR A2 BB A AU
R BT RGN T AL R AT, B TR S S T AR R RS L L BT
A YRR BE, RICHX A LA A 052 i a8 g RS ELE SR ] 2 T AR AR Y
TEHEA MR TR A I, RGENEIE SRR 2 U AR S 1 S A DL X R AR B L AR H AR
PRI e LR, AR IRA T iR i B A A 19 SR S0 - SR TR 4G ML 1 52 il L) B 55 bR 3 ) 1 AR
Bl

T BEE VA Lk 325 AR T A LT R S R A B o T A, AR . R A
J55 LA B A BT () AR A 187 25 08 A 338 BILAK 1 25 TA) AR S = AR 52, 380 E R RRE P, AT PRE R AE TR
R L. FRRSRAE KM . EEMMK 1 alm, SRS A PSS B 2 BEm, SA kS
A A Wy b 0 BRI AR DILREAE RO MR B . R BRI 9 a J5 1Y B R AR - 18 S BLak . BRI AT HL
W Sy B LA DU BT o A T, T AR RPN . S A B R L. AR B S 4 it
YERGE L8 HA DL ZE BT 3 Fig ol W imtY . o A8 A A, AT, SR
ARG BT A ALK 52 00 LA S 55 AR S5 Ta) 8 EAEAILAI Y, DL RAR B 52 I AN [ 1 B B i) bR -
APLRAZACERIN S — PR R, AT R H RS 2 PR BERAR S HARIRIZ 5. 15a 1
AN 2 BB U AE MO IR 5, R0 I 338 AU S FLTE MR i BARARAARRTE . B AR A7
PR E A TN By AN U A AR A A WILAR S TG PR 2 43 1 A SR R RARE A SRR B XS 38 a A
PLER A AR, TR PTAS R A AL 2 HU 8 35 5 19 S5 R AN R AR AR S8R R L, Sl 2 A 2 B
16 1 By R AAR 5 A PR B2 kA

1 #RKEF %

1.1 HARERER

AFFE XA T 30 B0 b DX 7 V148 B0 O T AR B IX 5 I 22 X P (29°567147~30°34717"N,  118°50'22"~
120°2021"E). iz )@ WA T WU, DUR5p B, T4 90~243 m, ARSFEA Y 15.4~18.4 °C, F
M IRIE ) 709%~81%, AEFIKEEH 1 454.0~1 882.0 mm, 4ETCFEIIHN 240.0 d, 4 HHEEHECH 1 352.0~
1765.0 h,

WEFEARG hy B R i (AR Al 2 A A 26 B 18 5 5 19 S B AR IR AR . MR IR Z LS B b, 5
B AR f Schima superba . AR Cunninghamia lanceolata . KX Quercus glauca . I Celtis sinensis. T}
Camphora officinarum . % W Toxicodendron vernicifluum 55 W Fh . WAL ¥ 2 F 2 H # K Loropetalum
chinense, W& Liquidambar formosana 55 . WK JZH I Syzygium buxifolium . L1 Symplocos sumuntia .
W& F Gardenia jasminoides. /N Ligustrum sinense. ¥ AR Eurya japonica. NJVHE Phillyrea latifolia, W1l
21 Rhododendron simsii 55 . ¥RJZH P Dicranopteris pedata . i Woodwardia japonica . %155 85 E ik
Dryopteris erythrosora. [ %% B R Dryopteris championii, W 55 Bk Athyrium filix-femina . % % Smilax
china. BKIMNBR Pteridium aquilinum . 75 2% 225 Carex breviculmis . W5 R FE B Sisyrinchium angustifolium .
L8 48 Rhododendron ovatum, K% Smilax glabra. 75 H 5 Serissa japonica. %441 Trachelospermum
Jjasminoides . 4¥%F Rosa laevigata 55 . My TIFEAN LI, +ZIREE N 45~55 cm.
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1.2 FEHEIE GAEREMRE

SR ZS AR S, F 2023 AR FR UMY | Wik . RHESAY | B . B0 S ST b A AT Y
RN TEXT S . BEE S ANALHR: RIEZ A 2k U 16 FLACRAR A T BARMCA X IR (ck); 248
TERARARECR Bl 30%~40% (T B RAR), 22 ARMKE S a S BIMRA AR (MLs); Z4F Bt RARMRER
JE N 60%~80%(FE J¥ R 1K), 4 HRWKE 5 afy D B IR A M (HLs); £ 4° B3t R AR 0k 50 5 R
309%~40% (1 EERAK), 22 AR 15 a IS BAMRAEMR (ML 5); 24 BRI RARIREGER B R 60%~80%(FE
FERAR), A HRWKE 15 a (L REMIRAM (HL5). i Aksrh 20t 80 4R T 1L KA 1 RIS B i
o BERMIMAIIAREAR . RARSG AR TE RRAME, AR RIS Rl 2 i fs 3, AG
Hofh 275 8 B it

2023 4F 3—5 H, AT ARHBES A 5 7R AR B 3 1 625 m*(25 mx25 m) AYFRMEREML, JE 15 Hept
M, PEATREHIAEI R RA A (R 1), I 2023 4F 6 H ibAT e B R A SRR R . BRTIE R
FHXT A Lk AR R MR- B X M2 iR 3 A RN, F2H 1 m SE I, %88 0~10. 10~20,
20~40 cm 943207 UEF TR TR 3RE SR AR, RHERE A A BRSNS, BT AR EAS
[ S 00 2 I A . RFRI 45 A R HERI, ORAE 135 IR0 K 135 AR S . BRI
A, FLBRRE . SACREY M. RIRER SR AR MR WEYE 2 mm FLE L, KRR S
240, — AR E T 4 °C UKEE IS B M P i (MBN) . KIE A HLR (WSOC) ., il
A (NO3-N), &R (NHS-N), o5 —0y & T KAk B 28 KT 5 F e 3 Pl (SOC) . kA Lk
(POC). &% Akiik (ROC),

F1 AERERERBARE FRTHRSERETSR

Table | Basic overview of forests under different logging intensities and natural restoration years

B ‘ Eutiy
I ORAGHRIE TR PO
TR W
k  RRM — - R, Bk, N5 BAEIR. B, WRUE. WARECE . IRRE S
ML, 7:3 s DR AR AV LR I A, THLES
HL, W 2:8 s AKm. TR DR el THHUE. WL, R MRS
MLs 6:4 15 TREES. WRLOHIRE. RS OBET. BURHE. Buba, ANAT. K. ST
HL W 6:4 15 B OBRL R, BAS UL ST BUTHE. B RBMEE NS

LWL SRR, TR . -SRI AR N40 a.

1.3 TEBAMRENHBRREFEEESNE RS

AT pH. SRR AL SRS BRI AL T ) R D RN Y A ML R A BCR
FH KyCryO7-H,SO, TH A IEM P54 48 5 S Ak e ot 40 HICR FH B R R AEL AV e Y5 8K A AL
e I 5t 43 BCR 7K IR AR TR e B - S AE ) 26 e i o i 0 BICR T G805 T 282 4R e By IR A
RIS BCR AN ORI E B S FUT i 7 ORI BE ) =2 L (A e B LIk A AL
i I et 43 B8R FH 7 Ml 98 T 0 43 P T e 1
14 HESZITS5HH

K H1 Excel 2016, SPSS 27.0. Origin 2021 #4178 ST 5500 [ESSMRLR S, KA R I %
GBI TR AR B S RO AR BR XS A L S HE PR S s, JF SR fe/ s i 25 25 5595 (LSD) ##47
PR SS . SRHH Pearson AHIC M TIA AT A ALK B LA 40 5 3L M IR OC R (P<<0.05)
2 HBEREQM
2.1 ARERKZEESBARRE FRYT L EAVBRARN

H L T AT TR SR AR B 55K 52 4 R A R A TR A a3 38 BT o 12 BB = 2 i i B A1
HAAEFE 0~10 em + 2 + A HLIR TR 73 8055 T 20~40 em )2 (P<<0.05). &M IR 12 )2 3 A AL
B R A B T, 0~10 5 20~40 cm 8 2 4+ 2% HLs 2 /e, 8 9.75 gokg!, MLs Ml ZR K, N
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13.86 g-kg !, & RAMDIIE T ck 19 732 g-kg '
H#&+ 2 MLs 8.3 & T HL;s (P<<0.05).

N T SR AR5 B AR 43 1) = S A B S5 o 43 AT
I, 5 ck ML, RS &M LEM AL
B o et A B4 A kg i, o MLs. MLjs. HLjs &
FEET ck (P<0.05), H.[R—IKE AR T b R
4> (MLs. MLys) ¥ & T 5 B2 R fl Ak 4> (HLs,
HL)s)-

R AR S5 AN RS2 A R () bR 43 AT MILA 5 4 43
Bomm, RER A E R R AR 2 R AL
T Jot 2t 0 049 B 2 W A2 A BRI 84 i = T 0~10
cm + 2 ) MLs + 3 A Lk i & o i =, >
(33.53+7.86) g'kg', MLs. ML;s . HL;s ¥ 2 & &
F ¢k (P<<0.05). 20~40 cm + /)2y ML s +3EH HLEK

50

40

[ Aa

ED 0 L Aab

g Abc BaBaAab

i Bab Bb
20 |4

= c By | e Cb

T Bb

ck ML, HL, ML, HL,
A
310~10cm [ 10~20cm 3 20~40 cm
ANFIR G 7 RN A FRAR SR B 5 AR IR 4R IR N
ANF 2 R PR 2 B R R (P<0.05);
ANRVING R RANFRAR R B 5 AR IR AR IR N
] — 2 - PR T 4 B 7 B (P<<0.05).
TRIRERBERZARKEFRTELET
A AR AL

B o B R T MLs (P<<0.05), R AR Figure I Changes of soil SOC content in different soil layers under
HL s 8% KT cko

22 ARRKBEERBARREFERI T IERYRE
2R 43 B9 R i

Ak 3 A ST K A AR S5t 4 BSORE 2 RN AR (] 2A), MLys. HL ;5 k43 0~10 em + )2 HY7K
TRV DL T 050 B 255 T 20~40 cm (P<<0.05). [Rl— +JZRIE T, ML,s BIKIEEA HLBR 208
B, BFKRT ck. HLs. HL;5 (P<0.05), 0~10. 10~20. 20~40 cm 4% 1 2 B K A PEA HLER o B 43 %03
Kok T fik, ZrBK (163.09+2.33). (145.57+8.92), (136.55+9.54) mg-kg "o AN [F)RAKR FE AR 1Y + 3K i
PEAT LB BT & 5y BT T, RARS SO AN L JZ A I m, 0~20 em +)2, MLs. HLs 23050 83 5
F MLs. HLs & ck (P<<0.05), H MLs. MLs. HL;s ¥J B3 E T ck (P <0.05), RARJ5 A [FK & 4R 1
G K A HLRR BT i 43 807 1T, R AR S H B SR ARobk 20 45 1 2 X 6 25 VR 52 AR BR (9 14 i - 7
B®EHN 0~10cm +JZ2F ML;s, N (417.96+26.13) mg-kg ', & ck 1Y 2.56 1§

A Ab P A SRR W AR ) R B BE 2 IR T A (8] 2B), HLASHKSr 0~10 em 2 MUY A W R s
Y B E T 20~40 cm (P<<0.05), ML, s 145 20U WA= Y il i it 70 2z ¢ 3% (P<<0.05). 4%
b S TR 4 2 09 1A 0 A BB R 0 B0 T, 0~10 5 20~40 cm + )2 HLs M 2 80/, R 229.13
mg-kg™', MLs HZERK, 7 298.99 mg-kg™', & RAMAPHIE T ck 1Y 176.18 mg-kg™', H MLs @& &
F HLs (P<0.05). AN]SR AR R BE AR5 (1) 1 e W A4 W el I o3 85O0 T, SRARE MO A R 2 35 8
F ok, F—WKEEBRT % L2 EREMS (MLs. MLs) ¥/ T8 B RS (HLs. HL)5). RfkJE
AN FIR A BR (R AR o3 3B A= Wy AR W i BT o0 B0 1T, IREAEFR S 15 a 1 2 AN [RR AR AR5 (ML s
HL5) ¥4 50 8 3 % F MLs. HLs (P<<0.05), H "R RARS 5 R RARSRAT 5 )2 0B W A8 W i o 4
B B K AR R B B i B, B M 0~10em 12 MLys, A (895.87+158.71) mg-kg ', it
ML;s. HL;s #1835 T ck (P<0.05).

2 A B A S ASOR A HLAK 5T 1 2 A 1 2 I MR (8] 2C), Hor MLs. HLs. ML;s. HL;s [ 0~10
em 2 B R HLER BT 20 50 T 20~40 cm (P<<0.05). £ AR5 [ - J2 Ok A HLEK BT B 40 807
M, ML;s ¥ him, ck BMEAL, ML;s 3% & T ck. MLs. HLs (P<<0.05), >~ 0~10, 10~20., 20~40
em FHE HZ T ck 19 3.0, 7.4, 11.8 £ ANIRIR ARG BE A1 + HERURL A LA 0 i 3 807 18, SRR 45
MR LR A PG, Hrh ML, HL;s 53 T ok (P<<0.05), H.[A]—K& 4F FR T 5 R bk o3
(HLs. HL;5) ¥&F B RS (MLs. MLjs), MLjs 5 HL s 25 83 (P<0.05). KRG ARPKE 4
PR PR AR5y - SO A MLA T i 0 B0 1T, 71 B SRAR S T B SRR 345 2 UKL AT TR [ et 53 524 Bl 5 Pk
AR AE AN EFE, B 0~10cm + 2K MLy, A (11.74£0.26) g- kg™, 15 a P2 HIAYHRS> (ML 5.
HL5) /3B E 5T 5 a W E B MLs, HLs, P<<0.05), H ML,s. HL,s i4B0RA HLGR B & 5 2

different logging intensities and natural restoration years
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500 - A 1200 - g
N _I%_aABa %
p @ 1000 - Aa
2 400 - Ab Ba 7 B
: ABb &0 a
z Bab £ 800
S 300 - A% Bp = Abc Ca Aab
B§ Ac Bb i§ 600 - ABbc Ab
T 200 | o ABcp| ] abe Bb
b AcAc #H 400 FAc Bbd L]ABcd
& 00 | ﬁ ABd Bc
200 |
5 4 i
0 0
ck ML, HL, ML, HL, ck ML, HL, ML, HLg
14 C 5+ D s K
Abc a
i Aa Ac Abap "ABbe ~Bac,Aab
12 L 4 L3 Ab _ ABb a2 Aba o
@ 10 | ABa z
i Ba iy
o0 g L Aab w3 F
= ABb =
= 6 | =
= Abc k) L
& Abc ABe Bb = 2
2 4 Ac
= Ad BbcABd Nyl
2 F Ac Be
0 0
ck ML, HL, ML, HL, ck ML, HL, ML, HLg
s Kb

[J0~10cm []10~20 cm [ 20~40 cm

ANF RS SRR AR FRAR R BE 5 B RV ST AE B N ANIR] 2 2 s AU o 7y 072 5 2 3% (P<<0.05): ANF/NS
FRELTRA R 5 B A E R T F— L2 e HUR R 5 B2 3% (P<<0.05).

B2 REAKIBEEROARKRIFRTELELEREEAIE, MAEDEDZTH . BAH I,
5 AL T AL
Figure 2 Changes of soil ROC, POC, MBC, and WSOC content in different soil layers under different logging intensities and natural

restoration years

B 0~10, 10~20, 20~40 cm #H[A] £ )2 T MLs. HLs #5314 2.60 514 I

WK 2D Fis . 4504y 1398 5 AR 0 i o B0kt + 2 IR iR, o HLs. MLs A9 0~10 cm + )2
5 B R R = T 20~40 cm (P<0.05), ML, s B4+ 2 [H] 22 573 B 3% (P<0.05), &M ARFE+
JZ1 5 A AR BT i /- 307 R, ML s 19 0~10 om ey, 4 (4.34+0.03) g-kg™', H 10~20. 20~40 cm + 2
ML, 5 24 1t 2 5 T HABAR S (P<0.05). A[FRAGR EEAR S 1Y 1558 5 AR BT i 3 B0 T, RS &
JE ARG 5 1 2 B E A A R A3 hnn B, Hoh MLs. MLys. HLs 355 T ck (P<<0.05), HIA]
— PRI AR B EERAAR > (HLs . HL,5) PRT H R AR ARS> (MLs. MLys). SRAGE AR 4 BRI
MG+ HE T S AR T e A B8O T, A5 R AR B RSy 38 5 S A i I et 43 S PR A2 A PR AEE K 1 8 4 o
(P<<0.05),
23 ARAFEZEEREARMEERT HEFNHREEFEAS WIS

MR R Ty 22k i R (2 2) R SRAGR BE SAB W A SRR AR B2 -+ 38 AR S LT PR 20 43 o 6
B S R R (P<0.05), o, SRR X 4 6 M HURR 4143 T4 B A B R kA B

®2 RERBAREERYTEENHREEEEASZWHNERTEZSH

Table2 Two-way ANOVA of soil organic carbon and its active components under logging and natural restoration

RAR R PRI AR SRR B <k A AT
Al
F P F P F P
AL 11.440 <0.050 6.247 <0.050 0.647 0.426
TR A iR 14.838 <0.001 29.273 <0.001 1.100 0.301
IREEET HLAR 133.725 <0.001 54.664 <0.001 0.223 0.640
Uk 15.781 <0.001 9.498 <0.001 0.346 0.560

WOk B 18.922 <0.001 76.350 <0.001 4.111 <0.05
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(P<<0.001), FHBE H ARV BRI IR A i . KSR LR . 5 A bk . OB HLIRA ) 2
AL (P<0.001). 17 R s B 5498 A 2Rk 2 4F BR 9 3¢ B4R AN + 8000 A DLk A7 5 2 5% 1)
(P<<0.05).
24 ARAREEBEERERMEERTHEERUERER

Wk 3PN Mo pH ly 4.23~4.47, HE R 0.96~1.40 grem™, + I IKE R 12.05%~
20.00%, +IESLLETEE 41.05~52.40 mg- kg™ A AS A B AS FUR I 43 B0 U B 2 IR T AR Y
B, HBERTPIOK AR R A E R BN, SN 0~10 cm )2 MLs bRy, RARSREEXS +3 pH, & .
TS Z AW R E M (P<0.01), X EES/KE | SEEA BEMRW (P<0.05); KEF R HER
AR (P<0.01), X HHEFLEE | BARA BEMEZ M (P<0.05); RAHRE KWK 4 R AEH
YERDS pH il HEAS E A 10 25 M52 e (P<<0.05).

®3 AEARKEERBAREERTHY LEEBUEFRNERTESH

Table 3  Soil physical and chemical factors and two-way ANOVA analysis in forest stands under different logging intensities and natural restoration years

A 1 )ZE/em pH /(g cm™) B % FLERE /% HAR/(mg-kg")  BASZA/(mg-kg™)
0~10 4.31+£0.04 Aa 1.33+0.20 Aa 12.054+5.84 Aa 42.92+1.36 Ab 2.21+0.21 Ac 2.89+0.29 Ac
ck 10~20 4.30+0.06 Ab 1.40+0.18 Aa 14.634£5.27 Aa 42.53+1.25 Ab 1.5240.23 Be 2.33+0.78 Ad
20~40 4.27+0.04 Aa 1.35+0.09 Aa 17.844+4.80 Aa 41.05+£2.62 Ab 1.17+0.06 Bb 2.08+0.68 Aa
0~10 4.32+0.06 Aa 0.96+0.10 Bc 20.00+1.53 Aa 52.404£2.72 Aa 3.84+0.54 Ab 5.52+1.41 Abc
ML; 10~20 4.33+0.04 Ab 1.05+0.08 Bc 15.3340.67 Ba 51.16+2.46 Aa 2.79+0.38 Bb 4.58+0.66 Abc
20~40 4.24+0.03 Aa 1.15+0.05 Ab 16.00+0.58 Ba 49.28+0.19 Aa 2.05+0.40 Bab 4.02+0.47 Aa
0~10 4.24+0.01 Aa 1.02+0.12 Ac 12.3340.33 Aa 45.43+2.93 Aab 2.54+0.31 Ac 4.334+0.50 Abc
HL; 10~20 4.34+0.03 Ab 1.10+0.12 Ac 15.67+1.45 Aa 48.65+1.36 Aab 2.14+0.48 ABbc 3.39£1.17 Acd
20~40 4.30+£0.09 Aab 1.16+0.08 Aab 10.674+2.60 Aa 43,95+2.49 Aab 1.57+0.25 Bb 2.46+0.99 Aa
0~10 4.32+0.06 Aa 1.294+0.12 Aab 19.03+1.74 Aa 49.21+£2.30 Aab 6.68+0.46 Aa 13.71+£2.61 Aa
ML,5 10~20 4.31+0.09 Ab 1.29+0.13 Aab 18.01+1.51 Aa 47.48+1.15 Aab 4.87+0.41 ABa 6.33+0.93 Ba
20~40 4.23+0.07 Aa 1.36+£0.04 Aa 18.06+1.32 Aa 48.25+2.20 Aab 3.72+0.93 Ba 4.02+1.88 Ba
0~10 4.314+0.17 Aa 1.07+£0.06 Abc 19.114+2.21 Aa 49.92+0.75 Aab 4.53+0.47 Ab 6.27+0.66 Ab
HL,s 10~20 4.23+0.03 Aa 1.25+0.04 Aab 18.384+0.79 Aa 46.30+2.44 Aab 3.01+0.57 ABb 5.46+0.68 ABab
20~40 4.47+£0.09 Aa 1.20+0.19 Aab 17.8340.48 Aa 45.35+2.98 Aab 2.10+0.50 Bab 3.77+£0.71 Ba
L — sk skk * j— skek *
Y — [ —_ —_ * ksk *
LxY * *

B RFRS F R A FER AR B 5 A SR AR R T AN R 12 3 e M B 22 7 B3 (P<0.05); ANF/NG FRERIRR[FIR
FRBRE 5 AR AR IR T 7] — £ 2 e M T 22 5 B3 (P<<0.05). L FRRAIREE, ¥ FRRIEER . *FIK 0.05 KT
TEREE, R 0.01 KETFEFWMEE, —FRLREFERN,

2.5 TEBUMRSEVHREEEAS BREXESS

FHSCATHT AT 0 (& 3): 1A HILAR S G P20 40 2 (A1 5 3 IE AR G 56 &R (P<<0.05), Hirp, 45
AR S 5 R Y R YRR OE R B, 1k 0.87, IR E S R HEA PLEK W E TS (P<0.05),
KRS RV E Y A Y . UK . T EEURA LR A SR B IE A SE (P<<0.05); +
AR . IEECS AT A AU S HE M A5 () IR R B 3 IEAE G (P<<0.05).

3 #tig
31 REBEREIHS LAY ELE A5 R

) A 25 AR CR AR BRAE X 181 77 L ST MUBRE MR B RU S . ABIFSE e B i BE SRR o 1 LA Btk
LA B R, X — 4R Z T4 R . BB BT R . 40% R AR JE (7%
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Figure 3 Pearson correlation analysis between soil physicochemical factors, soil organic carbon and its active components under logging and natural

restoration
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BB . IR A BILBR BT 1t 40 A0 5 B B F AR AR BRI IE LG o 15 A BILBIR 2 432 3 P AE A Al
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