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FEE LI b KA AR BGE 10a )5 1Y 4 R, 434 58452 ( Bambusa pervariabilis X Dendrocalamopsis daii) (CZ) K1
A (Cupressus funebris Endl.) +F2 K (Alnus cremastogyne Burk.) + 2438 PTHE ( BZQ) FAAK +FRER ( Quercus acutissima Carruth) #52;
(BL) MR+ (BZ) FBFFE X4, 4k (CB) At BR, %ot 36 HILAR &5 0 B2 3 0+ 395 M BILRR ( 38 5 Stk K
TEVERR AR Wik ) & 5 MAEY) ZREEREAT TOTST . S5RERHT . (1) BE 2B B R In , L3 HLak & & B35 K 4 o)
IR o A LR i T R B B K, B S AR 1 BT R R BE AR /N5 0—10 em - HEA HLER 5 B2 R AN IBORE 1 T Y
45.7%—64.4% ,AATH B IR R, (2) AR 0—40 em + 2 - HEA MUK & 5 B BRI+ 3 5 S A K s PEmR R ik 4
HIR& T8 BZQ>BZ>CB>BL>CZ, 22 343k 8 i 2K F (P<0.05) . JLAEER F,BZQ 5 CB AL, HIEA IR &= BB,
15 S Ak KV B RV A e R R 40 0 R 37.8% ,33.5% \36.6% ,52.5% M1 23.2% , W BZQ B AEHE R - A AL
BT /R 2, (3) 4B Simpson {5 #2445 51 . Shannon-Wiener 2RV F551 Pielou ¥5774] B 45 $UOHI F 57 BE P8 BOR B R ML h
BZQ>BZ>CB>BL>CZ; MG W3R W, R Btk BB 2 Al A Pk e RO A ) e i 5 9 R 2 N AR J2 (A 40 22
PR 5 W RO T 5 T AR Z A 2R ARG

SRR A RSO 5 O A2 5 3 WL 5 AL 2 R

Effects of plant diversity on soil organic carbon under different reconstructing
patterns in low efficiency stands of cuprssus funebris in the hilly region of central

Sichuan
LI Ping, LI Fengting, FAN Chuan* ,LI Xianwei,ZHANG Jian, HUANG Mingli

College of Forestry, Sichuan Agricultural University, Key Laboratory of Forestry Ecological Engineering in Upper Reaches of Yangtze River in Sichuan
Province, Ya'an 625014 , China

Abstract: The soil organic carbon (SOC) pool is an important component of global carbon stock, It could play a huge
impact on global terrestrial carbon cycling, eco-system construction and material recycling due to its slight changes. Plant
diversity could influence the temperature, humidity , microorganisms and litter of forest floor, and then affect the reserves of
SOC. The hilly region in central Sichuan province is a critical part of ecological barriers in the upper reaches of the Yangtze
River, and the low efficiency stands of Cuprssus funebris grow in these areas are the main forest types. Our objectives were
(1) to explore the characteristics of SOC in the low efficiency stands of Cuprssus funebris which have been reconstructed for

10 years, (2) to quantify the relationships between SOC and plant diversity of the tree layers, the shrub layers and the herb
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layers.The planting patterns of Bambusa pervariabilis X Dendrocalamopsis daii ( CZ) , Cupressus funebris Endl. + Bambusa
pervariabilisXxAlnus cremastogyne Burk.+ Alnus cremastogyne Burk. (BZQ), Cupressus funebris Endl. +Quercus acutissima
Carruth (BL) , Cupressus funebris Endl.+Bambusa pervariabilisx Dendrocalamopsis daii ( BZ) were reconstructed in 2002.
CZ pattern was reconstructed on the planting spacing of 4 m X4 m after clear cutting, and the other patterns were
reconstructed by interplanting after intermediate cutting. In 2012, 3 sample plots were set in each pattern to study SOC
content, SOC density, easily-oxidized carbon ( EOC), water-soluble organic carbon ( WSOC), soil microbial biomass
carbon (SMBC) and plant diversity. The results were found as follows: (1) The contents of SOC and its components were
decreased with increasing soil depth, with the maximal drop of SOC and the minimum drop of EOC; SOC density in topsoil
(0—10 cm) accounted for 45.7% to 64.4% of the whole sampling profile, exhibiting obvious surface accumulation. (2)
SOC content, SOC density, EOC, WSOC and SMBC content in 0—40 c¢m were in the order of BZQ>BZ>CB>BL>CZ, with
significant differences (P<0.05). Compared with CB, the increase rates of SOC content, SOC density, EOC, WSOC and
SMBC content were 37.8% , 33.5%, 36.6% , 52.5% and 23.2% , respectively, and BZQ revealed the most obvious effect
on SOC. (3) The index of species dominance, species diversity, species evenness and species richness were roughly
arranged as BZQ>BZ>CB>BL>CZ. There were significant positive correlation between SOC content, SOC density, EOC,
WSOC and SMBC content and the plant diversity of shrub and herbaceous layers, while the correlation were not significant
between SOC and its components and the plant diversity of tree layer. It indicated that the effects of the diversity of
herbaceous and shrub layers on SOC were more obvious than those of the other tree layers. The most obvious influence on the
improvement of SOC content was BZ(Q pattern, and thus this pattern was proposed to promote. Due to the vegetational
transformation in the studied region is still in its initial stage, vegetation succession will continue and in a unstable state,
therefore , it will be more meaningful to provide a theoretical basis for the transformation of low efficiency stands of Cupressus

Sfunebris.

Key Words: Cupressus funebris Endl. ;low efficiency stands;improvement patterns ;soil organic carbon ;plant diversity

FRAHL Bl B YR 3 T 2 IR R €O, MR BE I A S ZE AL, ZR bR 364 MLAR SOC 5 4Bk SOC 1y
70% , HA/ NVE AR AT REXT KR CO,MEEF=A B XS R SOC 2 VA 4 48 5 e 1) 51 ZE 48 b, RERAE
AR AEZSTIRE" 30 a3 AR AT B R v AP TR SR BRI ORI KR CO, vk B — 0T A 3K 1
Y, SOC FEALE 45 A Akt EOC JKIETERK WSOC 1A ¥ it i SMBC 24045 HLA% LFOC ik 47
BBk POC 254151 I HZ Bl 2 N R AR, £ 5A B JOR Y | R R Z e ' e v gt )
A %, T SOC Mysgm R 2 & 2%, I H45 R R A E. %129, B i E PR o soc e sE 5 8K 2 .
TR I K L B RO I R 5 g B AR ') i HA R SOC AR RN 56 Tl S BN I 7%
YIRS 8 3 29T (EEXT SOC s H RAf 52 48 /0 i HUR R 24 3 i 5 25 R 2 M AP EAR K25 5%
PR H TR JEAR AR 3 A2, AR EEANES RGP DIREAR, P LR T, Soc
B AL LA R 45 2O SOC A EAARFE ML, B 5T AH DG BB 58 08 I BB = AR HOR DU 20 e s X
P FE AR | Rt 2 S A IO oy, AR VT i A A B e, FE /K AR s A SR 5 T
T LA H BRIk — ZRobR o B s o A SRR R M P R BB B T AR S, AR SCRIAAR
TR 10a J5 AN R GE RO BT 42, 3 20 AT SOC 20 A R AIE | LU 8 7R 1 MpT AR R R REAR
ZREEXT SOC AR, 3= & HE 4 Z RN SOC REm A 7T , [ At A AR A ISRt $2 L BB AR I

1 ARREHARFE

1.1 W5 IXHEN
TRIGRE M7 T BH T 7 B X (104°15'—104°35'E ,31°1'—31°19'N) % Hb X S5 & v 7 A0 18 0 750 A<
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DX, HARP 2 16.0 °C L fe i Ui 36.5 °C L, (&l —6.7 Co 4FF 2 H IIHEL 1215.4 h, 4FF B R
893. 4 mm, He i EFER it iA 536 mm , A4 FRIRERT I Y 60% . TERRIHIHCIE 276 d, LIS 1, 2002 4F (K
TEHT) S A A4 M4 5 em PR EESN 6 m AR EES 0.7, B AN MRG3 0 A 45 o s 0 2, A B — bR
AR D, 2R HE A2 LUERAT (Myrsine africana) 53K (Albizia julibrissin) i 3, FAJZ FEAG 155
( Cladopus chinensis) . F9 B ( Commelina communis) 5§ , T3 L40 + | JEFE 30—40 cm , MR 35845 1 ™
T 2002 4EFEE P K PSS BE B ali 24 S AR 2K (CZ) KA ( Cupressus funebris ) +AE A (Alnuscremastogyne ) +2%
AL (BZQ) AR AR ( Quercus acutissima ) B3 (BL) AR+ 820 (BZ) 4 B0 M AR
Frofus , Hoh CZ B B ARG HE IR 4 mx4 m 3K, HAR 3 Rl H0 5 ) o bRt i BRRNZ 7 CRME S 21T
BEEH, 2012 4F 10 A 7ENCE XN PR 1 S5 AR AR — B0 TR TE 550—580 m ARG, BB 15 3 4>
TR 20 mx20 m BUREHS A [ E AR, IF ARIARZEAR (CB) s I, FEHLEEACRE DL IR 1,

F1 KA

Table 1 Vegetation characteristics of experimental plots

” N SRR R SR i A HBFA 2 T
Hist EEFA FHRE P ij Wi Wl 7f?f\. Li=L7)]
Patt Species Average Average Crown Slope/(°) Aspect Main plant
affern peeies height/m DBH/cm density ope spee species
X 44 (Ardisia japonica) , B RETHE ( Celastrus
VA FeAE 4. : . 1 - e ’
¢ AREAT 83 308 0-6 0 ARS orbiculatus) , X ( Humulus scandens)
A W (Albizia julibrissin) , & % ( Cladopus
BZ N 9.27 9.91 0.7 12 Y s ’
Q fA v chinensis) , B2 ( Pteridium aquilinum)
sy 5.23 2.26
A 8.63 8.45
, . B AF ( Myrsine africana ) , & % ( Cladopus
B . 4 . 1
¢ A 8.39 749 0.8 3 7 chinensis )
AT, B B ( Cladopus chinensis ) , B P %
BL N 8.11 7.18 0.8 14
HA e ( Commelina communis )
JERAR 5.68 4.12
X AT ( Myrsine africana ) , & % ( Cladopus
BZ .67 .45 0.8 13 ’
A ? ? Vi chinensis )
AN 9.04 4.51

CZ: BRI BZQ . MR+ AT +REABEI ; CB: AR SIAREE BL: AUR+HRREREIN BZ: MR+ AT

1.2 BT

2012 4 10 H  ZEREAFEHL N B DU A LG40 BICE 5 S 4 mxd m Fl L mx 1 m (9 [ /RE D7 R AR
TR RAFEY) IR0 AT N R RIS SRS B4R A BE 4 D 10 mx 10 m A£J7, 10 sk 4 FR IR AR Fh (H>
3 m) BYLERKAFOL CREYIFI R A% 5 B2 A AN B2 45 IF AT Ge it Wi Z A8 R Simpson (L #Z 45
K Shannon-Wiener Z2FEVEFEEL  Pielou 347 F5 K0 =E & FEFE BRI, 28 PR TR A 200

(1) Shannon-Wiener Z #1445 %k H=- Y Piln(Pi)

(2) Simpson LE AL P=1- (Pi)? (i=1,2,3,s)
(3) Pielou )5 BE 484 J= (=2 Piln(Pi) )/In(S)

(4) F 5 BEE L R=(S~-1)/In(N)

o, S MR R SRR N TR R AR A B ANARE N BRI ARRL, Pio= Ni/N T

[ PR AR AR ML P SR FH <« S™ TR BEE 3 AR A, B 2545 0—10 em . 10—20 em ,20—40 em +JZH+FE 43
A BCRE N A — 12 R AR — RS IR 5 I SRS Rty (0] 52 PN | 32 i R P KA DR 4 AR 7R
0—4 C, FH“HINE" 53 BIHEA TR 12 R4 A, M E & AE MR 7] )2 09 1+ 589% 5 T SOC % B 5,
A G % S5 A3 AR, — it 2 mm TS T 4°C BVKFE N, FHFIIE SMBC FiT WSOC, 55— 4
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HARXT )G, T SOC Fil EOC, SOC R F 5 4% i 1 42 fb-AMm #5210 ; SMBC >R &5 B 75K, SO,
PRIBEINE ), WSOC R UL /K B0 , Bris A WU A TOC A B E 2, EOC SR 0.333 mol/L I &
ERRENE AL I E T BRI 4% )2 SOC B = SOC & (g/kg) x 13 B (g/em®) X RAERSE (em) X
(1-FBRE ) /10 (AR RAET 10% , /T LIZIEAT) 2
1.3 Sitsrtr

13 F Excel 2003 F1 SPSS 20.0 Xt SISt #EAT 8 BRI . SEH SR FH SPSS 20.0 444 P-P [&I7R 12
K S S0 AR SOMOA ) ke s B ] — 422 SOC RBies BE | 1 39806 VAT HILBR2E 43 1] 14 25 S5 i kR
FHHRE ZE 7 224387 (one-way ANOVA) | K H Pearson E0#T SOC K Hi2H 43 2[Rl M) 22 HaME 5 SOC S H:2H 4y
Z [ AR O

2 ERES

2.1 FAARMRERA FER L SOC & &

WE 1 PR, BRSO R i 85 58 soc & &
P72 R R I i ek 2D | S [ A Xk D R R —
BRI 0—10 em )2 ) SOC &&= 8 3 5 T HAlh
P)Z,5 0—10 em 2 SOC & & AHEE,10—20 em +
21 SOC 82 R 57.6% ,20—40 em 12/ SOC
TR 70.1% , R BRI BOMAN 7] i 3 452 =00)
SOC 7 T L (4 2 B 53 AR s AN [\, A [l 482 X [
—+Z AT LLZ L, 0—10 em 1 10—20 cm + )2 SOC
it BZQ A BZ B T XTI (CB 8 xX) | i BL Bl AR R E SR L T SoC 2|
B CZ BT CB B, ARk 5 B % KkF  Fel The. soc cont‘ent of soil‘ profile under different
(P<0.05) :20—40 cm B S0C /H\% jg BZQ>BL>BZ> fr:'cl(;:::uctmg patters in low efficiency stands of Cuprssus
CZ>CB,BZQ B BL ALK CZ BEHT CB ARENZ RN 2 3 ) — 2 R (7 4 26 70 ] 2 53 3 (P <
2 AN 2 o oR A + 2 SOC & BZQ K 0.05); CZ: #iZZiE ; BZQ . MK +Z A +FE A ; CB.
FHAME, ST 040 om +J2 SOC & B/ AL  BL: HIAHRRBREER  BZ: HIA+ 48t
4 BZQ>BZ>CB>BL>CZ, H:th BZQ X SOC & & &%

15, M 48.5 ¢/kg; CZ 5 SOC SN, N 24.4 o/kg, RUIFAARMBAABGE B T BZQ X SOC Ay HE SRR
etk CZ 22 | 1 CB I,
2.2 FAARMRERA RS SOC % B

SOC % B REA% BT FL 0 A b S i — 2 - ETR B AT AR A 12 /DN, LB R/ E 2 F 8% SocC
ME AR S R, WE 2 PR FAMREORA R BoE B SOC % B 22 R 8K, 5 SOC & it 1Y 434 1 Dl AR
1o, e bt )2 R BT D, 5 0—10 em )2/ SOC AL, 10—20 em +J2 /) SOC % T
K 54.9% ,20—40 em T2 SOC % B2 V-2 T 67.1% ;0—10 cm 12J2 SOC %5 B (5 A HURE ] TH (0—40 cm)
SOC # B 45.7%—64.4% ; 10—20 em £ )2 SOC % B 7 8 A BUREHI TR SOC % FE (1Y 18.7%—28.3% ;20—40
em 12 SOC B 5 RABRESI T SOC B FEY) 11.7%—25.8% 5 1 M AT 61, M AR SR 2853 AN [l ik v 5 SOC
fitt i FEARPTERIZ (0—10 em) , BAUIR RN, BIAKAE,0—40 cm 1)Z SOC fifi &~ BZQ>BZ>CB>
BL>CZ, H 2 ik 5| i E7KF-(P<0.05) , A CB #25X, BZQ £ H1 BZ #ixL SOC %% B 43 42 55 1 35. 5% Fil
16.3% , 1 BL B30 CZ #3X SOC B HIFEAR T 14.8% 1 24.1%, #4535 SOC HE 5 SOC & /4r fi &%
AHAL,

TEAEHER SOC

Soil organic carbon/(g/kg)

1 )2 Soil layer/cm
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2.3 FAARMRROMAS [ e B X 3 T PR A LR

2 2 AT, 78 0—10 em + /)2, BZQ #izHil BZ
X EOC ,WSOC .SMBC #4051 kb CB #5204 i1 59.3% |
45.5% 27.4%F1 26.4% 32.1% 11.6% ; BL #=F1 CZ
X EOC ,WSOC ,SMBC & 43l [t CB BEFEAR 4.5% |
21.2% 16.2% 1 21.7% 11.3% 41.3% ., 7E 10—20 cm
+)2,BzQ #izX A BZ #i: EOC, WSOC ,SMBC % & 4>
S CB A3 A 28.3% . 47.5% . 38.8% Fll 13.4% | £2 Soil layer/ecm
19. 7% 11.1% ; BL #3XA1 CZ #E5 EOC, WSOC  SMBC e N
/H\Eﬁj\%u Hﬁ CB *ﬁiﬁﬁ%ﬂ% 5.6% ‘5'2% N 18'5%%[] 15.4% N Fig.2l§l ?Fhemt(iiﬂij:ilz/&iﬁsiliﬁi:if Sfl)lfijf}gdifferent
11.7% .57.3% ; #£ 20—40 cm )2, BZQ #xCH1 BZ #30  reconstructing patters in low efficiency stands of Cuprssus
EOC . WSOC & 439k CB BN 12.7% [ 78.5% Fi1  funebris
8.6% 31.5% 11 BZO Mzt BZ Hist BL st CZ Hixk RIR/NE S 3 ] — 2 A RS B 2 52 8.3 ( P<0.05)
SMBC & # HE Xt HR 20 B B A T 11.3% ,16.2% .49.5% Fll 67.3% , AR KF ,0—40 em + 2/ EOC, WSOC
SMBC &) BZQ>BZ>CB>BL>CZ, H 22 7k 3| i % /K (P<0.05) ,

25 AR MR A R e A EOC \WSOC 1 SMBC 542 (193] 11 43 A5 5 SOC 45 4 351) T 43+ A 175 1
ARARL, ¥ BE R 2 R 3 g, 5 0—10 em )29 EOC ,WSOC A1 SMBC % 4 t,10—20 em 1+ )2
1 EOC \WSOC Fll SMBC % &3 WS F-3 F B 27.4% 39.2% Fl 54.1% ;20—40 em 12 EOC ,WSOC F1 SMBC
TR TR 43.3% .50.2% 1 76.3% , 274 SOC & fl SOC % K, SOC 5 sk Ik A iR e K, EOC
Fr B U Y I B Fe /), 0—40 em 2 EOC ,WSOC Fl SMBC &84 BZQ>BZ>CB>BL>CZ , H. 24 ik %] .
FIKT-(P<0.05) ., Horh BZQ #5105 CB UM [, SOC 7 it . SOC B EOC \WSOC 1 SMBC &5 1 14 & 43 1]
4 37.8% 33.5% 36.6% 52.5%F1 23.2% , 2% BZQ HiXAEHE = SOC J5 W fE I i,

W
1

EEECZ
a BZQ
I CB
EBL

TEA AR E SOC

Soil organic carbon density/(kg/m?)
w

x2 MARBEIHRARBEER LEFEFVRESE(n=135)
Table 2 The soil active organic carbon content under different C. funebris reconstructing patters (n=135)

+/=

15 MG HLIK labile carbon Soil lager/cm (0// BZQ CB BL BZ
T 55 E bt/ (g/ke) 0—10 2.06+0.07d 4.13+0.16a 2.59+0.1¢ 2.49+0.1¢ 3.27+0.07b
EOC ( easily-oxidized carbon) 10—20 1.7+0.02d 2.540.11a 1.99+0.05¢ 1.89+0.05¢ 2.24+0.03b
20—40 1.3+0.04c 1.82+0.09a 1.63+0.02b 1.51+0.02b 1.7620.06a
T BRI EAR VLR (me/kg) 0—10 27.18+1.1d 44.23+1.42a  30.54+0.88c  24.15+1.06e 40.31+1.58b
WSOC (water-soluble organic carbon) 10—20 16.18£0.62¢c  26.99+1.22a  18.3320.75¢  17.33+0.78¢ 21.87+1.46b
20—40 13.69+1.24c  23.16+1.48a  13.0320.54c  14.53x0.8¢ 17.04£0.68b
A YRR (mg/kg) 0—10 296.4+7.49¢  647.9x6.21a  508.52+12.04c 426.42£9.77d  567.74£15.57b
SMBC ( soil microbial biomass carbon) 10—20 103.06+5.43¢  337.64x10.18a 244.58+6.41c  199.35£5.91d  271.41+7.76b
20—40 54.37+2.3d  148.65+6.94b  167.6£6.2a 84.39+4.07¢  140.39+4.8b

[R5 AN ) NG R R ) — SR AN R R A 22 57 .35 (P<0.05)

2.4 AAARARRORAS [m] e A A AE ) 22

MR 3 PRTLAE T, 4185 Simpson A #4345 44 Shannon-Wiener Z2 #1458 41 Pielou Y5 BEFE BRI F &
JEFE I RECR I A HEARZ S FARZ ST Z ; B R Rl — ARz HEARZ FIEA ) Simpson IRHEEFEEL
Shannon-Wiener ZHEPEFEEL  Pielou S5 BEFE UM 4= & B8 BRI BZQ>BZ>CB>BL>CZ; 77 K JZ Simpson
L EEFEEL  Shannon-Wiener Z2HEPEFE %L Pielou $415] FEF8 BUCHI & FEH8 X BZQ>BZ>BL>CZ>CB, £ WA
ARARRIARA [ S A R 5 1 22 S LUK RV O B e ERZ AR )Z JF HIERZMY 2 T 5
AIZHEY)
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Table 3 The plant diversity under different reconstructing patters in low efficiency stands of Cuprssus funebris

Sy -
H FrA 0.11£0.01¢ 1.09+0.05a 0d 0.89+0.04b 0.91+0.04b
Shannon-Wiener Z2FEPERG AL HEA 1.07+0.06¢ 1.91£0.07a 1.5+0.07h 1.15£0.05¢ 1.61+0.07b
Shannon-Wiener diversity index Lv:N 1.01+0.04e 1.77+0.08a 1.31+0.05¢ 1.22+0.05d 1.44+0.06b
P FrA 0.05+0.01¢ 0.66+0.04a 0d 0.52+0.03b 0.53+0.03b
Simpson HLFEFEEL HEAR 0.51+0.04d 0.82+0.06a 0.71+0.06b 0.62+0.05¢ 0.72+0.05b
Simpson dominance index AR 0.560.04¢ 0.85+0.06a 0.69+0.06b 0.66+0.05b 0.72+0.06b
J A 0.17+0.01d 0.99+0.08a Oe 0.71£0.05¢ 0.86+0.05b
Pielou Y757 BE 485K HEA 0.6+0.03d 0.92+0.05a 0.72+0.04¢ 0.64+0.04d 0.83+0.05b
Pielou evenness index AR 0.63+0.03b 0.85+0.06a 0.81+0.05a 0.66+0.04b 0.82+0.06a
R BN 0.27+0.02b 0.48+0.03a Oc 0.43+0.02a 0.46+0.03a
FHEERE AR 1.32+0.08d 2.82+0.15a 1.78+0.12b 1.2+0.07¢ 1.55£0.08¢
Richness index AR 0.73+0.04d 1.65+0.08a 1.17+0.05b 0.98+0.05¢ 1.21+0.06b

R AN ) /NG R ) — A2 AN RIS o) 22 5 2 35 (P<0.05)

2.5 AR RS SOC S5AHY) ZREE B HE & E 70 bt

5% 4 11, SOC & SOC % JE EOC WSOC HI SMBC 7 & 5 AR 2 FH A JZ ) Simpson L #1551 .
Shannon-Wiener ZFEVEFEELAT Pielou 34 BEFE I A 3 B 25 IEAH5C (P<0.05) 58 8 35 IE A 5C (P<0.01) 5
TERZ YR =E & BB T A2 45 M) Z R PR EO0 SOC S FLdl s a4 AN .3 (P>0.05) , HHILER
W, BE R 2R AZ N SOC S K TIRARZ

F4 MAEZIHRAEBEEX SOC REES SEYSHENHEXRY

Table 4 The correlation coefficients between SOC, its fractions and plant diversity under different reconstructing patters in low efficiency

stands of Cuprssus funebris

SOC % & SOC EOC WSOC SMBC
M)z A ML + A MLk L5 A Ak K + HefdE Y

Main forest

FEH5 Index

Soil organic

Soil organic

Easily-oxidized

Water-soluble

Soil microbial

carbon density carbon carbon organic carbon biomass carbon

TrARZE H 0.578 0.682 0.764 0.655 0.548
Tree layer P 0.601 0.703 0.783 0.674 0.571

J 0.555 0.656 0.744 0.648 0.51

R 0.328 0.426 0.531 0.521 0.225
HEARJZ H 0.983** 0.968 ** 0.932* 0.929" 0.957*
Shrub layer P 0.947" 0.985** 0.950" 0.871" 0.995**

J 0.974"* 0.986 " 0.968 ** 0.973** 0.935*

R 0.739 0.839 0.844 0.872 0.789
A2 H 0.990 ** 0.986** 0.990 ** 0.938 0.944 *
Herbal layer P 0.971** 0.989** 0.967 ** 0.885" 0.991**

J 0.965** 0.943" 0.904 * 0.839* 0.975**

R 0.989** 0.973** 0.975** 0.909* 0.947 "

* FRRIBH] P<0.05 WFEKT-, # + FIRiKF] P<0.01 B F KV H P J AR 435 R A AL -HE G H5 50 ( Shannon-Wiener index) , 335 #R 544
(Simpson index) , 2] BEF5 %0 ( Pielou index ) F1=F & B 5% ( Richness index)

3.1 FERICSREINS 1A HLAR Y 5
AT T REMOL A RIS RS RE S AR, (AR G A 7= 7 U8 v e S o il i3 A BILBR 0 BC AR 3R
S UAIAE T A 2 5 RO S R GEAE LRI BRI T T AR R TR B R R AR Y
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JE SOC WY FZRIE . 7RI T 43 o3 (BB VERy NB i 4 ) FME S i il oy (KRR L 21 55 ) 4H R, Hoor
fiff— 7 THI RES 0 AR R, A0 A AR T 5 5 — T T RE S 0 R AR M BB R - S A RS
fiE, IS SOC > YR 32 B ad R R R SOC, Hofb~p b 8 & K L& /N fl C/N %5k
SE T HAMREER AR EE R R REAR = IR AR ELUE AT SOC i FAEAM T | 5k
EE S YN TREY AR T ZE/N i C/NARA R T 2 RS A Wi P 35 90 10 4 s . JR7E )
e B RS T WFP L ORI S AR RS, ol 55 R AR, BT TR S PRI 95 4 i 3
FAFEAR, HBER AR E H 51 SOC F AR L (FIRAR IS LA — Mann 451 X S€ P HAGHT 1 X R AREE AR
A TR BIBFFE 2] SOC 4 I 20%—50% ., Post %17 I\ ZRAKEE A8 Jg M H LIS SOC 51 o] 281k
SR Conant %58 XHARHBEE Ak b B0 b 5 ORISR 2 B SOC & BN, ABFSE MRS ] ol st A =X,
SOC FHZER1E ,0—40 cm +)2 SOC &} BZQ>BZ>CB>BL>CZ, BZQ #= SOC & &k, Ui iz =
B AE 7 T AR, SRR, — 1 BZQ B xR A % A2 R B A A 2 v T I A s AR R Y
Jilieae hy AR TE Z SR 5 — D7 1T, BZQ AR Y Z A T N T, LR VR A T RE b LA AR X
Z AHE—LHIN T SOC MY A, SOC % B DL - SR BUR THE LA, HERR T 1 B 2R 05200, BB A% A7 R
AR AR IR A . ARBIESE h MR IRSOMOAR [ i A5 2 SOC %8 25 53 .3, 5 SOC & /i /3 A
TEHAELL,0—40 em 1 )2 SOC fif A BZQ>BZ>CB>BL>CZ, &3 0—40 cm +J2 SOC HE AT 3.9—6. 8
kg/m’ Z[0], )2 (0—10 cm) SOC % Ji A BURES T 19 45.7%—64.4% , %8 SOC FEE P ERZ, B
R IRE X 5 AT AT 25 SR — 20 X AT RS IRA TR P8 W R W B R A R 2, [ st ol A5 40 AR ) 35
JEREAK,
3.2 A A A PR o

T HEEMEA LR 535 SOC 7 i i He ] SR BN (R RBAR A7 b e 7R 1 J8AE g B 1 et i i A8 Ak 3L
F s s | 0 B - A ML R TE MR, R M E 0 S IR] - S P A HLAR A 43 A A R R T ik A —
FEH T, P— PR MERAE SOC, L, 7EAFSE SOC FRAERT, T ZL5 A48T, EOC EZRIE TR IHE Y |
AR A T RUR R4 AR v 22, B E AL RN Ak, BE T 4y b S e+ 398 5 v RN R ) AR R L
I HAG H e R OC R Y)Y . WSOC 3 Bk IR T ML A itk v oo fige , 5 B KN 5 08 5 0 1 B
Oy R KGR, SMBC —FTHRIET SOC, 75— 5 W R IR T W, 3826 I8 38 <RI g s
BRI, T LA AR T A A i ) P 2 ol i 19 - B A AR AR T R B R ) - 9 AT AR A A
EEREN T, BEE SRR Y LT, A W i R, ik T A HUT A4, TS AT
P PR EIBTLRM R 2SR X B I IS AR - K A HUR B S R AR o R I R R 5 WSoC
T EIEADG, W RARSE S R gY R W TR AR A3 I, S50 WSOC & R, SMBC & i LT, AR5
t AN FGE R EOC \WSOC Fl SMBC & 5 Y & T 73 A1 5 SOC & 2 1Y 43 A1 1 DU AR, YR B E T 2R EE Y
BEINTT D X — eI s R — 2 R R R A LR SR JE T SOC, JL g AR R AR KR B b
BT SOC ik, AFEBGER I 0—40 em +)2 09 EOC & &k BZQ>BZ>CB>BL>CZ, H2E F ik 3| i %
K- (P<0.05) , F AW 5 BZQ AR BZ AR 498 i FAE g 35945 rdié i, 10 BL AR CZ By + 4
Bt AR I H R T . X ATRESER N, — 5, EOC 5 SOC X R %], S0C F 2 M ks EOC & i ; 7
—J5 T, & BOE AR A T WA b 1 AN [F] AT S 35 v 0 0T 13885 0 YA AP AE — 2 22 5% . SMBC 514
FFR2E A 5 R D] WSOC 7 it R BT SOC E i Fl B br 1 W AR T, H. WSOC il SMBC 4 38
BYTEASEER Y Yano 25155 R IRARAR h 2978 12.1%—40.3% 1) WSOC B 1WA 4y B A1) AW i, 4% il s
B 0—40 em 1 )2 SMBC Fl WSOC &1} BZQ>BZ>CB>BL>CZ, H2: 5 3% (P<0.05) , % 5145
XPZ I X A AE Y g BZQ R TR e e R I Z5 SRV 6 X AT RER KR 3R AR ) 2 ARk g
B Y B R Sl B SN R ) S s TR B B AR SR A 3, MR R ) AR et A A
WSOC Fl SMBC [ &,
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3.3 MY Z RN T A LR 1

P Z A 1 3 ik O R A RN NI IR SOC,  F AR A A7 2 Rz e PR [RI L3R (P C M2 C) R RDE
FIRFEXTC MR R AR, KA CO A AR IR AR h & A TR R R 1 4048 . BEARHIY) (C, 0%
FigR) WEZEER FToR(CIEAEEBE) BB HEZ M C, R A IR & B & HRBED M d
WREARZIR S HSHEARZ . M R BEE Y YR Z R RO BN, 1T AR E TR B WG o, TS AR
7 R R ARLRORR o AR v T TR R AR 2 R A A 1 A T 2 Y L Rl 2 R X T R DL
SOC M4 e 22 S ALK, BT OCTHIY) Z AR R A RBEE M SOC & IR IRAT — 34518, Vesterdal 550N
M) 2 REVEAE A 35 S L3R A AR, 1T X T SOC AYSE A AFEAH M . Guekland 451V B 5%
TRAEY) ZRENE SR LR S B SO OG, T 5 0—30 em SOC SEIEAHDG, A e i o0 2 W AR 2 Fn
FAR RPN ZREE S A W UG . A AR R S AL R S B AR Rk TR - 4
TR IR LA S -3 sh Wi E— 2052 0 U 5 0 1 23 i AR 3R A 9 B RAR 2R JA) e o AR g b
¥ Simpson {5 %4X . Shannon-Wiener Z2 £ PEFE %L Pielou 372 B 5 BRI = & B 8 5 KB 8L BZQ>BZ>
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AJZ 1) Simpson T HSEFEEL  Shannon-Wiener ZFEMEFEEL  Pielou Y57 BEFEEOR & 48 8034938 1) i) 3 1EAH G
B 0 IR ARG AT AR JZ A 2 5 SOC K2 7 A G HE AR b 3, R R 2 FIREAZ X SOC 5%
M R T ARAZ o 3kl B T4 T i A 3, A ot AT I T A ZERCI Y I Ta] , PR % SOC 1Y
SEMRE AN U (E BEA I 18] A RS, B/ A5 18 21 T 22 55 03 AIMIE AR J2 RN AS 2 00 #1358 3 o 8UR% AR 3 AT LA
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FARYA R B IS8 22 70K, I Z FEPERT SOC 1Y X Rib s #E— BT

4 ZHie

FAARARRARAS [ A 5 SOC B LA 4334 2 B A 1 )2 U B 38 i o 2D, e SOC B 22 326 sk 179 Wit B2
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54U Shannon-Wiener ZAEEFE 5L Pielou ¥5) FE 840 F= & B HE B BRI BZQ>BZ>CB>BL>CZ;SOC |
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