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Abstract: Labile organic carbon (LOC) of soils has been accepted as sensitive indicators of forest soil quality.
This paper analyzed the comparisons of LOC of soils under four forest management practices after 25 years
of deforestation of the first rotation of Chinese fir (Cunninghamia lanceolata) plantation. The results showed
that natural restoration after fallow (M4) resulted in the highest contents of soil total organic carbon (SOC)
and LOC pools, and the highest percent of these LOC pools to SOC. But all of them were the lowest under
successive rotation of Chinese fir plantation (M1). The values of WSOC and its ratio to SOC increased in the
order: M4 > mixed stand of conifer and evergreen broad-leaved tree species (M3) > rotation of conifer and
evergreen broad-leaved tree species (M2) >M1, while those of other LOC pools increased in the order: M4 >
M2 > M3 > M. Hence, natural restoration after fallow was the most effective management practice for forest
ecosystem restoration. Both mixed stand and rotation of conifer and evergreen broad-leaved tree species can
be considered as a sustainable production pattern of Chinese fir plantation under the silvicultural management
regime in subtropical China. The ratio of hot water—extractable carbon (HWC) to SOC (HWC/SOC) was an
effective indicator of turnover and dynamics of LOC pools in forest soils.

Keywords: forest management practice; natural restoration after fallow; subtropics; forest ecosystem; soil la-
bile organic carbon; Cunninghamia lanceolata
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B E: LREMAVBRREB B RARESZALERZORMN., KAFRAT B EAFIE A
RS 5, AT RER T — KA R (Cunninghamia lanceolata) %Ak %A% 25 /&, i@ idvafh RE 2 AL X T
TR AR R LI B A VR £ 55, SREAY, LEEAIK, A EFHAVBAL & EA M
AL EHAE AR (M) R G, Aet#ERERN (M) RIK, 4HRE%4H (M2) 54T (M3)
BAANTF . BT LERKEEAIBEAL EEANKGLE RIS MI>M2 4h, HpeE e E
&ﬁ%ﬁﬁﬁﬂﬁMbM&.&A%mﬁ&iﬂﬁwﬁiﬁﬁi s AR E B RAAEN, AT FE 4R A
AR R ESARAALRT G G S hA kA, 1IEHOKZRA IR & EA B 6 ) (HWC/SOC )
R FRALFRSZ LI W% M AUBR R JB) B e BT A8 AT, VT oA ) SR A8 T L3R A M A HUBR 4 3 &S AL,
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13§ DA ASBRARIE Ay LB E (A 2% 4

£ g5 At =7 ; i ;
EE&mB: BERAXHFRETIE(G0470303); FRIBTHIACIH T2 %Mﬁ@%%f&%ﬁ?iﬁxﬂﬁ}Fi@m%%iﬁﬁl
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T A ERAAEAR L DL R = bR FH A2 4 25 55K ) @t ) &0 IRRMRRE 2 —, (B2 AR TE R, SR
at, A aemR A b i AR S R G h R IR, GRiRA . hith, ARSI B ARG Hh X PUFf SR bR
/NI, #as RS R COL R EE IR S pZe0=g L s W E( 1 1y LRSS s W o s B W v
I, TRt b SRR PR R A S R B L, 2 B LSRR, 0 i i A A A WL R 52
TR CO, 15 1 Bk AU AR A () A, A M, DIMRRIZHIX SR ES RGN RN TR I
FROFH - HO Y, SRRl N Ak . (R, - A RFER 2 DL AR FF LA A = A 0, s g
AN AR AR 0, AR AL I 2 F R A A (KA AR SR I D RS LR KA -
M NEA, fEARM R IMEE A ER, 2 2R
RO R, IR R A B AHLR —
NS, MRS RS RS, Bk, 21 TTSURREEDR
M EES S LR AR, HAEZ 390 T FCRE A v R Bt 25 [R] AR AR A2 25 S B0 0 SE 6
JE SRR, BEVAE IR A SRS bkiz A A DU RIS RIZ0E B i bk, B 1982 4R KA 1
IR IR AN AL S R SN, Rk, W] RANTEARKRELR)G, 1983 FHAE BT FEE T
VE g 3 B R AE A 77 I RBUR R RRP Y B3 PE 4 B bR, G35 3 BN TSRS, WA
HHLB T KRB G (WSOC) « Tl AEY) &K (Cunninghamia lanceolata) %Mk, K Jiki (Michelia
(MBC)  #UKEFRA WK (HWC) LLEIRK A macclurei) ZEMRELKAZAR Y K JRaET FETRACHR (2
(HWcC) ZERBEATEAL. ARG AR LB, 8:2)F0 1 P& i =% ¥ ik 2k
PR AN LR AT A BRARAE A v R 45 A i L 2 AR DUPPAREL A AR A %A (M) | &HRd%e
PIEH . T ARSEBAT AN TR K A M2) | EFETEAS (M3) RS (M4) DUMERAK
LRI RN R PSR RAN R, L S5 me ERs Joll J 2B, HARHB B A WAL 1. 3 B N AR 1Y)
EHEA BRI SRR ZE . Bk, BFFEIR—HX 2000 Bk / hm?®, $2 SRR Hb bR B AL DL i R
ANEIBME AT ISR 25, SHERX (Castanopsis ssp.) ~ ¥ (Castanopsis ssp.) « 7 X
AR IR, Bl R IR RS RS (Cyclobalanopsis glauca) FAi#k (Lithocarpus ssp.)
BAEEE N RN TS TR E AT X 3= 22 SRR

Table 1 General situation of different forest stands and soil physico-chemistry properties.

R 1 ARHEE AR L TR A A 7

PR " R RO EM EE o W
Forest Management Practices p Bulk del_1351ty Total_{\l Total_lP Total_%( Elevation

(grem™) (g'kg™) (g'kg™) (g'kg™) (m)

M1 4.94 1.27 1.68 0.18 18.58 521

M2 4.57 1.09 1.92 0.23 18.92 521

M3 491 1.18 1.69 0.23 18.98 521

M4 4.25 1.18 2.36 0.25 20.48 521

—_— . FEETRE T UKD (3~4C) Ll T 5 Y

22 BERESLE FOKHEPEAT BUBR, 55— 354 + 5O TR ek 2 mm 11025
RGP RN RZ HO—10 cm), TE  mm 0, MEI0ERKERGI . RAGEBAKLES

ZRH 4 M, BACREE RN ikt 3 i, R WU LA - 45 A )5

AR RFEREH, SAFEREHRY 10 m X 10

3 MEF;
. {ERHERA BHLIEIR 10 40, LIty 0 METTA

J2, SIGHTEAR N 4.5 em FIHCEREEATREE, 10 4> a0 KA PR (WSOC) $4% MeGill 2551 )y vk ik
MIREAL— AR A R Zehi R al WALAR R AT RIREBUEY R (MBC) I K S5 FE 2K

BRAK. LR WIS, B RET 2 mm —KpSO, BHREY: HUKBRIRA LRI KA A L
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Haynes A1 Francis'" 1) 5 2352 s 3R HLAK (SOC)
KA EERS RN AENE; HIEEAFCRAULIGE; 4
WER R (BilR + = SR -HE ik 28R
TRy (CRHEIR+ = AR -thykile; pH {ERAHE
(R wt £ 3= 32 B2 RS [icilel

2.4 HURESHh

R A 8 2 0 A R S 56 = P PR A BT R
H EXCEL(2003) B L AL B A F SPSS(13.0) 480434
AP AT Bl Ao By . b, HdE AT One-way
ANOVA J5 5387, I LSD £ H byl ir 257 &
HVES T, AHOCTE 7B R H Pearson A 4072 o
3 RS
3.1 FEIZEEEY HIRD BRI

AR ZEE N T S WL & R e AR 2
Jir, AIDUE RN R A LR &
T A =P A = AR DU ) 40 R B
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T BB AR A — 7 T2 B s,

FIT A SR ZE A K. N TAREE
HRRAR . Hril B AEE S RIS E R
JER B0 RS 2 B A TR D TR
TIEY G ER . WA, AR A 2] 1
v R s A 1 AR RN T B ) 2 e R R B AL
WA E LG A o AR T C/N HE . ERE
AR SR, I HE D, AR 2%
UL AR R A L, T R TR AR UL
TIEA UK 3G A — 8 SRR, HACR A
B, XHT AR s: i —5%" ", Montagninil >}
Aty s DN AR WE T8 SR AR W], N AR AL
WRZ ) e ML R W o . U
Wang S50 RIHGE T, AR ALK, EARA
(Alnus cremastogyne) TRAMR F2ARRIMK (Kalopanax
septemlobus ) WRATHR (A2 A5 fid B (1) LEA51 1204 8: 2D,
FEIERR 13 A 15 4F 5 25 AR 2 8] 488 AT ALK & f
HRA WE . (HA ANRE, ARSI
J& A U R N

Table 2 Comparisons of SOC and dissolved organic carbon under different forest management practices.

# 2 ARARMEE T L3 B GBI AR A YUK EBL

g IR, KPR POKEIA KR EmRIK
SRt 4
Fﬁfﬁgj’gfm igggoﬁmk P Pk e WSOC/SOC  HWC/SOC  HWeC/SOC
oot (eke) WSOC HWC HWcC (%) (%) (%)
(mg kg™ (mg kg™ (mg kg™

Ml 21.80 ¢ 35.05d 669.60 d 33183 ¢ 0.16d 3.07¢ 152¢
M2 24.92b 65.53 ¢ 908.86 b 444821 0.26¢ 3.65b 1.79b
M3 21.99 ¢ 89.08 b 785.67 ¢ 440.11 b 0.40b 3.58b 2.00a
M4 28.76 2 127.67 a 137179 a 557.16a 0.44a 477a 1.94 ab

A B 7 R P<0.05 /KT 12 5% 0 B T -

Values with the different letter in a row are significantly different at P<0.05.

3.2 NREZRKEE TN HIRFE TR
L]

13 WSOC b B sl Lhi i, b i fia
1, RFRABNIBARE T, MAED) ED S I
B, kAR AR L Uk 0 AREF ST,
ARG E R 5 WSOC & J H b M HUBR I E
BIIRB N M4 >M3 >M2>MI1, HzEREE, HE
Rl 4393 4 35.05 ~ 127.67 mg-kg™ F10.16 ~ 0.44 % (%
2) o KW, SRR, 855, B
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PIHRR S B

AR E T, WAEMRESFA, B8Rk,
AFT LR U2

+ 4 HWC & s gk Ak 398 B LA T AR Ak ()
BAEARE . AR 4 HWC I8N 669.60 ~
1371.79 mg-kg', I, DAESRAE R T 11 HWC
SRR, M2> M3 > M1, H¥kE|2 R REKT
(P<0.05) o TIEHIZEEA LI L B AT HLAK 1) L A5
(HWC/SOC) B LIE TR R K, AR R/
h 3.07~4.77%2 18], {1F Leinweber ZEPHRGE R 3~5%
PG N BEAh, AR 145 HWC oKk
B 41~56%, HWcC HHUKZ AP S R A
PR3, B RTRAS S R R A 2 ) 22 AN i
Fo HHWCC v S MU I A9 R T YR AT A 5K
e, MEARERB AL,

33 TIEREM SR

AR LB RN 5 MBC 152002 15 B
B (R 3) o BRI T T8 MBC & 501 B o T Al
AR AR, SR S AR T R
LA N S T 35.4%F 78.2%. TF
LRI, AR AR A S, TR
AR R BN . T 4 AR I AL
BRI, LA R B A 20 i e B S B v - A
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Firh, RIERUEYIR DR R R Ry, L RER
AL BT R A AT TR E AL (3R 3D, 3R
P& e A e A ) T a3 v Bl A A e o R ) i
M A A S LR IR SRR LA T e AR
AL FECE RN E AR ER A XL
b K 2 HF s R —5, VF2 Rt ORI, AN
RYREE RV AT AR 3 A i e 5 G E A A v
TR . X T UL A R R % )
Wiy A MRAR A LL KR 335 0 22 g
JIID o Hu S5O 5E 1 P4 1) BTSSR 553050t TE 5 T
DL b2t

Table 3 Comparisons of microbial biomass C and microbial

quotient under different management practices.

R 3 NRLEEHE T HMEWER R M AR L

AR ZE IR LM E YR
Forest Management MBC MBC/SOC
Practices (mg-kg™) (%)
Ml 146.1d 0.67 ¢
M2 260.2 b 1.04b
M3 1978 ¢ 0.90b
M4 3654a 1.27a

[ — % P PR P < 0.05 K 225 B .
Values with the different letter in a row are significantly different at P <
0.05

3.4 HIERIFEMNREZBRXER

B VE A AU T T 45 S ) AR B
BN, VPR RS A AU S IR A Rk
BT T — Y69 AWFSET, MM g L] (&

Table 4 Correlations between different soil labile organic carbon pools.

R4 DREEEA VB E SRR Z BEXR

HWcC/SOC HWC/SOC WSOC/SOC MBC/SOC HWcC HWC WSOC MBC
HWC/SOC 0.585%*
WSOC/SOC  0.853*** 0.767**
MBC/SOC 0.643* 0.870%** 0.735%*
HWcC 0.764** 0.906%** 0.850%** 0.957%**
HWC 0.469 0.975%** 0.698* 0.893%** 0.903%**
WSOC 0.743%%* 0.889%** 0.956%** 0.854%** 0.934%%* 0.868%**
MBC 0.521 0.891%** 0.685* 0.980%** 0.939%** 0.943%%* 0.848%**
SOC 0.304 0.847%** 0.555 0.886%** 0.845%** 0.941%** 0.768%* 0.958%**

* F* and *** are significant at P<0.05, P<0.01 and P<0.001 respectively (two-tailed, n=12)
* RS0 5 IR P<0.05, P<0.01 il P<0.001 7K1 EAHSGM: B 2 (n=12).

4) , HIEZEMIEANIS S MBC. MBC/SOC
DL SOC 2 a1 ¥y HAG BB & W IEAI DGR R, FF HARATT
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TR YR SR, XS AR 2 H T s R — 5
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Ak, HWC/SOC HILAhZH (R 41A ) 5 2 55,
Wi 3 IEAH R K &, i HERE R o, Rk,
HWC/SOC 1] ARAE R )2 3 A=Y im A5 WURS 14 J 4%
(BT Fabs, AT LA SRAE R I A WS AT L R 1
AN . ABARBEVA ZEPIEAS ] 1A 7 2 AR
[F) - SRR TS PR AT ML 1) A=A PR g 4 SR 3R
], WSOC/SOC &K AE - 358 - Wik A3 HLB e R 55 11
AP bR o IXFPZE S A e A TR AT X k. ISR
A b I P A AR A5 T ) 22 S 38 B

4 it

VU AR AR B, DA s A R Tk
A DU B A R AU AR R, e
HE By M DX R AR A S RV R I e g i 1
i =Fh A, AR R B R RIS
BN, ANEAE R AR £
V] YRR AC RV [ 6 R A A T8 e B R I R
B, ek —@ AP FR, RIEEA LS
heg.

T SROK R A WL S B A LB R
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