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Characteristics of soil profile and organic carbon density among
succession stages in the evergreen broad-leaved forests
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Abstract: The main successional stages including grassland, Pinus massoniana dominated for-
ests, Schima superba dominated forests and Castanopsis fargesii dominated forests in the Tian-
tong region. were selected to examine temporal trends of soil profile and carbon density. The re-
sults showed: (1) soil physical and chemical properties exhibited contrasting temporal patterns,
with proportion of soil particulates, soil organic matter and soil moisture (10~20 cm) displaying
a gradual increasing trends through succession, and with soil pH and soil bulk density generally

decreasing with time; (2) soil carbon density was the lowest in the intermediate layer (10~ 20
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cm) along soil profile, and was “U-shaped” through succession; and (3) among soil properties,
proportion of soil particulates was positively correlated with soil moisture and negatively correla-
ted with soil bulk density; soil organic carbon positively correlated with soil carbon density, It is
concluded that soil physical and chemical properties substantially improve during secondary suc-

cession of evergreen broad-leaved forests.

Key words: succession; soil profile; soil organic carbon density; soil mechanism composi-

tion; soil pH
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TRESHYBREESRHKESREN WA EEZEHRT D, ENZEEAE® K
AU, LAY AE A YRR I T B b A R TR B R S 4R R A R R
MBEDEE B HE EYREN TR RO EERW. B, RS BAERT,
7 R BRI SR SR, DRV E MY R E SR ES R T FE YRR
A R REEEZ T

BEWEELRS, LR EE R R RS 6E & & A AR B AR » 4 438 28 Ak 4 BT B e A
AR HRRY HEREEE, DREAE TR KRR LA DAY R E
A GAEARES. DTEBREERPEEWERUEEANEERE KX
MRE b R R AR AR E KBRS IR ERENHZ — EESREEED
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H 4R AR T T A X B AR A, B TR E AR T, AR H &1
HARFTR CIL, B AR Z MR RKERL FAREERBROREME . AEEANEEREE
WA RS L RMEY ML RN EBRERAR. T ECTEENE
FURERE AT R B B R T EE S R P B R A R LA X
b i+ SR BT, LA R B R R R R AR BT R A EIRA. B, X R
LA RE I R AL H 2 IR M £ R MTEE T B F A0 10 3 X2 A 75 2 48w o7 AL 6 1 &
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PR PRI TREREREFAAE, K BBA XME S HRGE . AHREFET
KEH X WHEE MM D R (Pinus massoniana ) BEJE . K (Schima superba ) B & FI¥E 7
(Castanopsis fargesii ) EEVEREHSETHRIRAEEEN 4 N ARIBHE.

W B AL TR /D R R L BT KR (29°47. 180" N,121°45. 163" E) #3145 m, &
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KT HEM AEERBRBEEER . I FEHR ARG KRR EFRYE. 2FIEMA
FM(Syzygium buxi folium)HARAGE LA R F 55 ¥ (Miscanthus floridulus) (15 3 (Di-
cranopteris pedata) MR ( Pteridium aquilinum) S EAER EHEPEKE ST . BHEZE—
RRTE SONER.

B AA MR /0 10 BT R B BN T 7 (29°47. 841" N, 121°45. 213" E), #§3K 135 m.
BEASQNIB . FARTEUSERRAATAR, SENT~Im, HE 0% EAERE
1.5~4m, HEROY%, FEHBAFMUAAR EAERE  WEMSEETRE, FELUE
EWE A, amEE.

AFFREE MRS T ARNREAENHE . EEZXMFEAENE, AR ERAR,
1.2 BfShREE

ENNMEENBRESR =TT, 2007 F 11 B .S EHGERARME, REL
EHE . CAEEEN m EA. TEARBERE WEIFICFRREMERSZER. LES
HHATEQR . BETERENE D WEE W . T8 E B H. 7658 8 - 35 R
G HBHRZE AR BEMBCENESSBR LN .  AG RS EEARSE EXHEER
YESLIG R H AT HAL B L H B b AR AR U Ok 2 LA 3 AR M R 4 4T s TR B R 3R DR L T B
TREAE HTAR IR TERASERE HMHMNIE F40em I LT 2HEAE.

1.3 SLEREWE

EERE TEABERAF L. SKERAM TEME. £ pH HXF DELTA #
pH itilfE , + WAV K AEERE-HBEREHITE.

AU R A L.S13320 % BE AL U E . FREL£90. 08 g 12 mm - 08 89 X+ L4,
A20 mL #)2 mol/L H.O, BB ERFVLE PR EMBHAE TR . BMALS mLE
BF K. %m0, 5 mol/L NaOH 2 i, BN K . BAMSRBHINESI0 min, RGHHER S
BB Ve A SRR IR R S ). R BRI S BLLT RN, /NF0.002 mm
BYZH 53 R 43 R R R, 0. 002~0. 05 mm A4 23 R 53 A8 6L, K 0. 05 mm B4 5 %) 2 R &
B, I8 O UL R4 R 3 SRR A
14 Bl ab 38 RSt it abr

THBEE (SOCuni ) BAUTARXMGED , AHRPHHREE NS HEL cm KE
L.

SOC seniny (g » e *) = T HEAFE (g ecm HX HHHER (VOH)X L BEE (ecm).

& R B VE R B O 3 AT R b S ML £ A S R 7 £ A7 (One-
way ANOVAYK B E S S BN EHEFERTEA B ELZW, LRI EE R - 841k 2
ERADEEW. S EAHNSABERSHEALSMAURFERBEREEFHE. W
TR UHIT AR UBERERETESVHBERG. FESTIBF B ARER
BHEMTEAFRRENELZE S+ EHEFTEN L EBEERENETE. B4R
Pearson # ¢ 70 #7 ¥5 XF & + 58 & W0 R 4E (8] #E 4T T B XT AH 36 40 47, bR 4 458 i SPSS11. 5
5t .
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2.1.1 R PERHE
TRBEEFERECEENR D ELRNHENRER. EATREN THE. 72
SRR BRI BREEREEEFBE, FHRAVEER(P>0.05)(RE D.

1 XEEFAMKTERSME LY ESERE
Tab. 1 Characteristics of soil profiles in different successional stages of the evergreen

broad-leaved forests in Tiantong region

b= FIE B/ cm WRKH  REE gt T i)
MWEH

JB T 1=t

A 0~20 % # PR " %3
B 20~29 & B KR B B i B
BC 29~60 LT & Bx KA R FEHR M B
OREMB%

185 B I3 7t

A 0~14 % /N e B i %3
B 14~36 8w ME B me b % 3
BC 36~60 LIF % /N BBk iH BLA
KGR

J& 7 R 3

A 0~19 % % 12338 | %3
B 19~30 w8 % PR i B
BC 30T % ME # b %3
PR B

T LR 420

A 0~13 2 LN INER BEER ] B
AB 13~21 % ME b; QUINS7 S A B
B 21~35 £ ¥ B ] %23
BC 35~70 LT % HME R BB # %23

EARUMGE AREESTRASEIRANBHALENANLE BREFLFRLEREOHENLE.C &
RRE.EUBREREE; + ER—SIPHARATH . RAEEREEFEREER,P<0.05. FTH; # R4, KAk
>H> AR >R >N

MEIATUBE  EEAMBHEYREN & LFIM - RIEE S >, 5 = EE
MEBELHEME. TENEFAEEANBRRABHMEESMMaE £ = MEEHERE
THBME L EEHNANNTEEN R RANEREY NARKEY L, WL RZEILS
F.AEANMEBEERK . REAMEEERENN. +ETEEAR - M HERENARKHE
B R R 2 L AR R B IR B0 A L R R K MR S R YR, LA B
RER WM EEHE L EYRACRER M B EM BC ERI0 , AR E X M+ R
FEMEE S, FEX R R,

2.1.2 +BAFESEKE

&2 N 7ER—E B REREN, tEABEA KOG, MBS KETL

HEAHERAEE  EEEHERE, TEAFER/N, L HEEKELH.
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£2 XEESAHKIERENREINBTESAARENHNENER
Tab.2 The changes of soil bulk density and soil water content along soil profile among

successional stages in the evergreen broad-leaved forests of Tiantong region(n =3)

THHEAE/ (g em™) B EHF AR/ %
b e -
0~10cm  10~20cem 20~40 cm 3 0~10em  10~20cm 20~40 cm  F3
N 1,08 £ 1,17 % 1.30% 1.18% 15.90 % 17.07 % 15,75 % 16,24 %
L 0, 062 0,122 0. 03¢ 0.11¢ 0. 582 2,23 1.31¢ 1. 46°
0.98 0,96+ 1,09+ .01 18.06 % 16.27 18,17 % 17.50
=AY 3

SRR 0. 07=b 0, O8se 0, 2140 0. 132 2,90 0. 802 4, 842 3,002
. 0.90 % 0,93+ 1.01% 0,95 % 25,11+ 22.23+ 21.39+ 22,91+
AFIREE 0., 05 0. 10bc 0. 0yab 0. 09be 1.67% 2. 100 1. 452 2. 40b¢
0.73¢ 0.76 £ 0.85+ 0.78% 27.52% 29,55 % 31,77 29.61%
R Rk 0. 19% 0. 03¢ 0, 15% 0, 14¢ 12, 28% 1.12¢ 11,740 8. 719

EOHENEHE REEG=3) AP P RARNAF SN RERRFERERER  P<0.05. TR,

HESNER EEERAT. T EINEAFEXESEY R ERMP<0.05); F/KFIE 0~
10 cm F1 20~40 cm FEDA R BE(P>0.05),10~20 cm A 8 EZ M (P<0.05) , B BE
ENTEHNEAFEURSKRERE X,
2.1.3 +3#pH{E

mEITR AREENERTENEAXREINKZ P HEBRERS B FESTER
HEARE pHEEUAEE(P>0.05. MESHH#IT. &2 pH EERKABE BHARHE
(P>0.05).

3 XEFFAHKTIEREHRIMpHEEYANEL
Tab.3 The changes of soil pH along soil profile among successional stages in the evergreen

broad-leaved forests of Tiantong region(n = 3)

HEB B 0~10 cm 10~20 cm 20~40 cm Fy

BEN 3.79£0,23 3.74£0.18° 3,850, 20 3.79%0,18°
DRMEE 3,79 0. 24 3.7910.35¢ 4,02+0,22° 3.8610,27°
KA BETE 3.5610.21° 3,81 10, 19 3.87+0, 25 3.75£0,24
PR BEVE 3.60%0, 182 3,640,200 3,690, 267 3.64%0,19°

2.1.4 T BOLRAR
HELATR ASEENE L RHE,. ZFERP(<0.002 mm)M LB T MBS,
B s A BN AHXT D T T 28R E B SRR A U B A AR (b U A, AT B
FERE BHBLE R AT AR AL 3F RO B 18 B R 5 10 0 A 1o T T 0% B B TR B B BH B 0
R 5 M L TE T R T S0 A T B O\ R Ih R A B R BT O L BRAER , T TE R S B R K B S R AR B R
G AR N SRR R MEREEITHMNEEANMDENBESER
S MEERSE RN LA TR E.
2.1.5 EEHYLER KRBT E
ARIEHENBRRE—-HHER KSR BEEEZHNAENESREEREE(P<0.05). %
FHBRRA - ERBEESESAHEAEEER(P<0.03), SHEBELRARE (P>
0.O5); HEFMERARE. X —HARRB, HEEHKEENH S G EBARSET
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Fig. 1 Changes of mechanical composition along soil profile among successional stages

in the evergreen broad-leaved forest of Tiantong region

I 0~10cm; 0 10~20 cm; MM 20~40 em; IV 40~60 cm; a FH{HE

R4 XEEGAMAIEREMBELIMYEENRSRSENBEY
Tab. 4 The changes of soil organic matter and soil organic carbon density along soil profile

among successional stages in the evergreen broad-leaved forests of Tiantong region (n=3)

HULF/ (g kg™ BREHE/ (kg « m™2)
R B
BEMA 0~10cm 10~20 cm 20~40 cm S 0~10 em 10~20 cm 20~40 ¢cm iy
A 92.29 46.14 % 26.91+ 18.38 = 30.47 % 4.96 % 3.17 % 4. 80« 4.31¢
1,15 0,27 ), 22° 0. 642 12. 842 0. 028 0. 05 0.17° 1.25#
125.39 % 47.10 = 29.00 % 16. 40 % 30.83 4.67 % 2.79+ 3.64+ 3.70 %
\
SR 1. 89ab 0. 96 0. 202 0,21 14,272 0.12¢° 0,032 0.112 1.182
, 105.05 £ 57.97 % 32,05+ 15.05 35,02+ 5.24 % 2.94¢ 3. 11« 3.76 £
AT Bt 1, 382 1.18% 0, 642 0, 43¢ 20, 00 0. 14 0, 03# 0,122 1.432
128. 74 ¢ 46,58 £ 24,15 % 38.69 36.47 £ 3.48¢ 1.83 % 7.07 4.12¢
R b . . . . . . b .
0.57 0. 68 0. 15 2.50 17.93 0.14 0. 11 0. 50 3.53

AR —EEN BT L RS 20~40 e BT EMEE EENEN HTH
ZERO~10em) HIEREERS ., BEE(0~20 cm) BK . BJEKE(20~40 c) &L T %%
K NBMNEBERIIE,. B PEZN0~20 cm) B#HERS . HETCHELH B HEE&
EAYSREEFHEMERER  BEEHT, THERKEEREATHREARER.

2.2 TEEHEARFEHRR

HES AR, TRHE LA ES S KEEERMER(P<0.01); LEIKEH 3

BLARAE R A 4 20 AH Rt 2 R B AR B K, oo, 5 RORL BB IEAH K, S RD LA fUAE 6.
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THMABSHHMARSHAS LR BER L Kb . SERMMEEE R, 5PHRE
EIE A A LA AR AL P L) RLBORE (>0, 05 mm) B3N A E I ERIRH.
HUBR A AR 4% 41 43 CROBL DBy R R ED R0 A 56 43 7 B 70 BORL B AL 34 55 B0 R0 B 2 FAH G , T R
HS5MREETHX +EpH HSHE L RBESHZEMEEARE. T REFEFER S5+
WA VR B FEMX.

x5 XEFSBMHATIERENR I MHESHER Pearson X FHER
Tab.5 Pearson correlation coefficients between soil properties along soil profile among

successional stages in the evergreen broad-leaved forests of Tiantong region (n= 36)

BE Fk#E pH & RhL B 4% A HHLE
k& -0.795*"
pH {& 0,271 - 0. 203
L - 0,394 0,555 0.057
¥Rl = 0,620 0. 670" - 0.317 0,730~
7378 0. 607" -0.682"" 0. 247 —- 0. 828" ~0.986*"
AR = 0,200 -0, 020 - 0. 288 - 0. 150 0. 296 -0.207
BEE 0. 310 -0.245 = 0. 047 -0.101 0. 026 0. 000 0.632" "

. P<70.05, " P<<0.01
3 i #

3.1 CH RN AR U AR TR X o 4 ) 1 AR AT B9 R

B & FERMRE SRS, T RO BAERZL BB RE Y A REMX EE
R ARRE TR HIT, MOBEYRARBE TSR . EMETRER. BRI ARZ#YE
Z EYBRRBRRE, DR EEN. NATTRGERET EAEEESE S, LERE
BEH TS RAMILEA X IR FBE T ERER LR O, SRR SR -7 i
AEEEM, W R R B A B A E . At AT 9 5 R
WEMNEATAG P R B LR R AR MYERERRE, DRBHRA
ETRR APRES . LREBRAESRRHERS, MEEEBHOAGMENEELET% &
BX—HEHEEFREGFEUTILAE: (D) EEMAERAEVRAE, BE R %
MASED MZEEAERFEE OCRAR. LEAV A BER B EEAK TR
BEFERML: ) SENHEIREERSERREIRSSIRNAET M BREBAHEX. W
KENDEMBEENHEELRRE ERPNTUKKERGET BB EHE L RRENE
BB (3) REARAMERAHRET TZUESATHED N E, 0B EREER T4
MR N2 M ST RS BB B AR K SR R B IR K S IR R PR R
PRI/ B PR A Rt R I . SRR R R B LM R & &

AFRER L EREEREFERENHNEEARS BESEMEBRBENEER
5| L EFA R EAREEREIRIHORRRBE. EEMPEEAREERES IS
EHBENLIRAERAN . IEEEAX MASENIBHBEANEEIRE S LRREE
ZHTE I, BB TREE A Y AR & ORISR R R YRR A AR
C/N RO QBT L + | A= YR B >, X F AR L3 0 -
MAEVERS 5RHEY I BEERRR X L S50 8 B0E F IR, Fit. £ R
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wh R RL L B 3% i, - R URL L 3R T AR K, BB TR BN R B M A WL R R, - S A I R A
EOKEHEM, WEEN LB BAE W REFE WA IE, MRG0, A8
RED BB VEY L ERES, WP T L EREE R,

T BB AT UGS R A R, HE R LR T AR N A R RBE R
FHEBEMER, XN LENRTE —-RIEREEZZ W EEHT, LEEEZRAEY
PR, U RAKREMRIL, SR T EEEE N ZHER, L #— SRk, ®
MpHETH FEREMNE . AMRPLEN p HESERF T XENHRLER™ ik
FiEEE LR E pH 7E 1993 4284, 03, A KT E WEE K3 60, AT S D RMBE LA
ARBEEHEK EAXMASPERTRER: (D XRFERFE; (2 REREIAR, R
RENTAEIESB=ENANR . EEFEAE:RANEWNEAR,NEXETF S8 F.8
BTHANBROREEREORR . BEYERBEFESD; () EFHMHEEXENFHTEE
R 06 & % b X Tl A0 AR BE A B L R U R S 0 S 3, AT R B - S — 4 Bk
3.2 FIEBHIEFRER KR

AP +EHE S EREE T E R, DIESE S &/KEREFRHEX(P<0.00),
KRBT HBAER N L EHL KRB, SKERK. TESKES L EMARESA
SRR MERE B BEKE KA, SRR AR EAH, SRR AL, REE L Hl + 5§
4l /NBURE (<C0. 05 mm) BESE 3G hn + A RRK M, mOHLBURL (>0, 05 mm) Fek PR3 2. A
E SR A RS A 5 B FRL AU b B 3E UM 36, SR B3 IE ARG, UL RV L b =
EC A B HL R (>0, 05 mm) B EAEMN FERE. L EREE RIS HEAIREE
EML UHAERAKEEREIIR FAENLEZEFLRRE BLREEE KAORER
ERAVNESE. X S5HEHPFRE R A s 50 fx) B gy 28, VA
BREZMEYERTENSBEEARSMHHE, L1 BAIRSHBRAR PR S EE MM
X, SHRAERL S B2 IEME. AR EDD I P DR R B AR SRR
BB ART R, PEEVRE. SN 2P .2 K 5B S B REE, SRR M
hi 2 1IE A K.

AR . BRI REFESHREFEIHAUAEE HE L BEFAERE WKEFEMNE
BEREZ - BHVSELESEWEEEMNAL. BT L EOUM A R Z R w5 5 o4
WO B ERHEAEMS KRS At m R ERE. 5 —Jrm, LT E R
AR RN, M EEFRKESELEMEYN T ESYRE, U XHEERRGE
o B 5 3 4 B v 4 438 ) T AR AE
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