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Effects of land use type on soil organic carbon mineralization in Tiantong, Zhejiang Prov-
ince. DAI Hui, WANG Xi-hua, YAN En-rong ( Department of Environmental Science, East Chi-
na Normal University, Shanghai 200062, China). Chinese Journal of Ecology,2007,26 (7):
1021 - 1026.

Abstract ; Taking Castanopsis fargesii forest as reference, different land use types including Schi-
ma superba forest, shrubs, Pinus massoniana forest, plantations of Cunninghamia lanceolat,
Pseudolarix kaempferi and Phyllostachys pubescen, Phyllostachys pubescens forest, tea garden, and
bare land in Tiantong, Zhejiang Province were selected to investigate their soil organic carbon
(SOC) contents, and the SOC mineralization rate after incubated at 25 °C and 60% field water
capacity over 33 days. The results showed that evergreen broad-leaved forest ( Castanopsis farge-
sit) had the highest SOC content and mineralization rate, followed by coniferous forest, tea gar-
den and bamboo forest, and bare land, while the CO,-C released from the mineralization of SOC
was the lowest in C. fargesii forest, suggesting that evergreen broad-leaved forest had the highest
carbon-fixing ability, and the SOC content and mineralization rate would have a significant de-
crease when the land use type shifted from evergreen broad-leaved forest to others.

Key words; land use type; soil organic carbon; mineralization; forestland.
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(Ortega et al. , 2005 ; Raiesi, 2006 ) , - 13 A B {& 5t +
i%%ﬁz%b)‘ﬂcmﬂfﬂl‘l(Mutuo et al. ,2006) , 5 JBREXT
SERRD L 21 (Rey & Jarvis,2006) %, EH RS
FEEPELEANKEAR A E(RERS,
2004a) ,{H + A VLIRT 1L E T REAZ W,

TE A VRA 7, 528 B CO, BBk
h R A Y A R 5 A TE LR 4
W+ BEAE YA G RIA YR A o P AR EN
WM. LA HLEK T ERBL CO, Bt BB A%
Tk, By s REHE L IERSNEE, WEt
EAEVBRT LN EREFEREN L EFREFRE
(REE%,2004b) . B FHFEmH Ib5 L3RS
R RR A UIAR G, W AN A - 1 A T 9 3 7
FAR A T 5% BB A VLR LB CO,-C 15K
BAT LA 1% R A O SR Bl R MLk Eh S
Eop= A8

WK B M K AR AF 1 o [ 2Rt X L 20 ) 3 4
SRR MR BB F A AR i KB R
S AR EA 2, B Z 2 K T B R AR AR
AR FEN N LS ( EAH%,2005), HE2, %
X, s AR - A VLR LB BN
M7 R E R AR S A YU R R A7 Lk
W AR TR B v E R B E A BRI
fir7 XHiXLen R HRiR B Z M oT. ETF b, A
ot K 2 b XA [a] - R A S T 3 00 A WLk
T LFHES TN, B 78 % X 1 + S B G A
RRMSE,

2 HRMEXEHARFE

2.1 RN

R FRAEWILREERFARAEHT, HBA

BEGCANRE(RKEMEHR,1995), K
ﬁﬂﬂ’j/\%’@:l:?jt? A i X ) K AR B % I AR E P R
A e~ A BT oA, R LA, 048 K T AR
IR AR A AR A5k R AL TE AT B A BTG
XU A 4370 , o FF R - th R AR L i HE 6
W IRHE 7 REFHIRM .

R A 1 DX 4o A bR B L B A ) - st R
PR , FEAE b BEAT , DL BB H 4 B M ARAE A ( Cas-
tanopsis fargesii) FEIE NS, RANERR TR AL T
PEimAL T AT 9 R4 ( Schima superba) # ¥ |
L ( Pinus massoniana ) B % 1A ¥k ( Lithocarpus
glaber) + R (Loropetalum chinenser) JEM 3 Fpyk 4=
PR 50 F AN E B 32 K ( Cunninghamia lanceola-
ta) M. B AT ( Phyllostachys pubescens) K. 45 & iy
( Pseudolarix kaempferi) #k 3 P~ N TARER, L K 5%
AR ETHIMIT A B2 B MeR i 2 SR8, DIAR
AR AT, S A HELSRE
3 MENES (ER25 mx25 m) , HEFEHLIR
FEES 20 m LA L, SRAFEHE 27 A, FEHDIEEERT, R T
IR R R i LR %ﬁﬁﬂﬁﬂf“%ﬁ:jﬁﬁi
FAAL, BN AL TR — 3 [a], [A] — Mg 4k T, 3
it SRR RIE A ], 25 A SR TR 4 AR
fERZE 1,

F1 HIXREMRTE L8R AIER R H RIS

Tab.1 Land use types and characteristics of selected plots in Tiantong, Zhejiang Province

T HF , i IR OWE I 1] MEwE S - )

=R B (3)7 (m) (o’)‘ °) (%) FERHML A T I T s

FER AR REEEREAR 150 196 26 EifRAR45 90 FER Ao ZHRP M T

AP kg d i N 90 163 20 RS0 95 AREFAHE BRmASRAR,EFRGERE
L BAEEKTI

DEMM gtk 40 121 15 BFERA4S 85 RSN E?ﬁﬂuﬁ R EFEARE

L EERAETH

BN Atk + BN 15 125 25 TPFgfR% 40 95 AR S 15 FERiF S RN, KFIG ARE
¥, I’]Hﬂ#’ﬁﬂﬂﬂlﬁﬁk T

EAMK AT 4Rk 25 114 15 FEfR%A 40 90 K FEAEGEMA, FBRCA R ,25
ERNEMEA, EHEE T A

EH AT Ak 25 125 15 mEiRA 10 90 EIT RN SR, ?’EJIIJE%’F’I A
BAJE ATIF R, & i e

SHRMMA ATE M 27 254 25 PFE{RZAR 30 90 ks 4N TR SR K, 27 $ﬂui‘iﬁ1$€fz
WSRO, AR T

P3| AT iy 10 255 15 FHEIRA 40 75 %5 Camellia sinensis TRk A HE A 10 4EHT Qéﬁf[ll&bﬂ
i R 2R R A AR

B B3 1 194 15 FER%E45 . 30 3K Dicranopteris pedata FARH, SHANREE, 1 Fi
BN EEFE, AR



http://www.cqvip.com

W OB LR E R R O SO0 R LR L

£ 000 http://www.cqvip.com|

1023

2.2 BRAMEEE

B S 3k, T 2006 4 6 J] fE e 1) 27 N
H P EURE , SRR RE A 135 A, SRAEENT, ek s b imr
PAIEY, RIERBNAET.5 em, K 20 em AY PVC Bl
AT IREL0 ~20 em WY+ ARG EM SRS F
AR EELS TEiE MR EA ST, — 80
FERTERENRT, &ALV SR, K5
5 + A VUK ; 73— AR B B TERE S T
FAITTE] PN (24 ~48 h) , 7% 58 2% L3z 1 46 2R U di K
PR E, R A LR RS
2.3 RSO R R

TIA YR E K E GRS (h EFR
Fhrr o LR, 1978) , A VLY L
3% IR FRIE D E (Nunez et al. ,2001) , 4 3
REHET 250 ml (R R O, W8
£ 10 ml NaOH A (MEE 0.2 mol - L") /B 58
W, AR SO #LBR O3 e B i L /9 €O, , i HCL 3%
FEBE NaOH I EL, 118 CO,-C H
R, TESRFRL b, i L B 20 g HisE
+, R HERKE 2 H R KRKER 60% ,
1525 CHRfEIR T 3557 33 d, &FE 3 d Bt NaOH %
W, M 2 0.2 mol - LAY HCL 32 , Ml CO,-C
MR (g C - kg™ )
2.4 FiEabE

FI R 177 2 438 (ANOVA ) | 7 7 [] 4 Hhy
FI 2 I%T - B G WLk L9 i, R H] Tukey £
WHTAR AR T + ALY L E R 15
A HUERE & BRIk Ek 5 B Uk B 2t BN H
SRS L b AR SPSS 13.0 AbEE

3 BREHSH

3.1 AR A HRE R A YR

B2 2 AL FEA A R A RIS R, 38R
BV 38R/ IMRUCH - BB AR > ARBIAK > I > 5%
bl > SEMAR > B > 2 AN > R > R
#1, ANOVA 7347 B , o AT shieh B s A 2%
R RE T HERE SRR E T (=8, F
=100.55,P <0.001) . Jx KA R B, %
PR T3 B & B B E R T H e A LA
YRR ek iR AR TR R v LR AA Bm Ay R
B P 5, T A o W 80 O L R 26 Y
Ja S RKHIBL T 38R K/ X AP B o n] AL T
Tk A PR v S R LA R 78 o AT

HIME AR + 3R R S BAR BIRER (£ 2) , B . KT Ak
MBS R B E S T H Y A R (Bt
RIAR) EEAM T BB FE S BRK FATH &4, i
ERTHEeLMA IR, wHER, L E3 Mk
AREHY I [RIAR SR B AT 2 T b T3 vk A
BRI E BB, B LLE SR oA R
T A IS B AR ) BE VA B 4 LA oA il BE 4
EUME R (R 1), 10X LAY I8 3 980 5
R B R TR SR Y ( £ AR, 2004)
TN = BERAE R, RN R ESRERY
EFEAR( T BARAR B2 ARARFI & 8RARAR) | DL R AT K
FAZEA K, (BB He ke B Fe i , 5 HE M ] e 3%
AREER XVRES R EARKRIN TE Y
WA 5%, LN B R REAC % . Bt o] WL, FEACHIF ST H
X, HIEBRE S B A/ GH R PR, Bl i)
AR RLE A F YIRS SR R A 5 TV Y i
A 3, HEIR AT +IBAYER B A = AR R

B + ALY Bimim ik TR E £ H
FA(FR2) , BV BB LB AR R
K T A AR R E I 68% .54% .19% 1 43% |, 5%
FE—ERE L RH, XFMREEI AT R
KR T 58k, (8 + 358 36 A VLK (I RE
RRREAK
3.2 RE R R+ A VLR kg 2 o
CO,-C MR &

TEAVRT LB CO,-C BRIEE —%
BTE] P, + 8 PR 16 TEHLBKR IS BT BRI CO,
B (LR g CO,-C - kg™ F+IH) , ER&+BH
PUBRD LR RIEZ —. BT A A sk
A, A IR B, RR IR YUK A B R

R2 FRELMAAXNTEGNBSE
Tab.2 Concentration of soil organic carbon among differ-
ent land use types

wwren (AR e BRER
A UELS 129. 16* 6.87 5.32
E N 89. 54" 5.71 6.38
SR 50. 43¢ 2.97 5.89
TN 71. 744 5.66 7.89
£z TINN 58.23¢ 8.21 14.10
EAHE 55.73¢ 4.27 7.66
AR 53.36° 3.73 6.99
-3 59. 11% 3.11 5.26
i 40.51° 2.23 5.50

FFIAFFERAERFBE(P<0.05).
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MR 3 AL, AR A A T, g R
33 d J5, 5 BB CO,-C B R/IMKIK A
FERIAK > ARPETAK > HEM > 250 > BATAK > SEMM
> BRI > AR > itth, XA ERLBERS L
AR S BB HE RAEAERI(FR2) ,ANOVA B
N, THIF AT RN RS T EEVRE LR
HH CO,-C BB TR (df =8,F =30.46,P <
0.05) , BNFf & % G R i AR B o M E L s R
KB, TEH VBT (LR R

R LU A B 45 SR B, TR AR IR i - s A R 28
b, LT CO,-C & & (AL {LE %)
KUEATLAS 3 5, BRI E &R EREIERE
AR AFTARFIRE DA, FLUCH 4K (5 BAM K (42
RARFIE A AT, B RS0 R
(FR3) o F—HFRH3 L HF T + BT B
B CO,-C B (ALY L% BEFS THEL
MR FHEEI(P <0.05) , TEABIR S50 0, BE MR RN A
i AkIE] , KA AR SHEN B TR EE R, W EFR, X
3 FRERME R R T AR KA E B B B A8 &
bR, S ML L B R BB A AR ]

ARV eI pRIR], LA B A AR 2% [ [8] -+ 5 A HLas
LR RA R EZELER, R X+ F LR
Xt H A VAR b 2 R KR AR, BRI
FELUR 2 5 1) Mg ¥ LS A o0 £, BV AT
ARRIZS A LAS i A R PR 3R EX 2 B
P LA M A3 % B RRAE , B, PRV Y o R 2
18, WEYERERZ W EEIRAT L EE
R ;2) X B L 0 A AR T8 B33 B i)
KREHEE AL Fh AR N TAKHT, By R BR M T H0E
3, LA R R BRI TF B RS th e
ROREE B PRSI, A E B Rt T AR
Y rE IR X RVE D ORI B B4 | X Se i 3 R H
W55 T A PR PE R 3 AR TR, Xt + 3 n o B
5K, A K Y . 3RO M VR i B IR, A
2 0 2 + A VR A it 72

5EAEYVRE & BAEML, i FARFIRA A
(SRR TR AR KU, Xt + Rk M Fn 5 A B
TG B B RR , T 4Rt + 38R HLBR (L R
CO,-C & B LUK AR AR E5 B FITE A 43 514K
61% 58% 36% F153% , L N TAKFEIE 37%

%3 FRELHAARBTIEFNHBY L33 d ERERN
CO,-C &€

Tab.3 Concentration of cumulative CO,-C released (33
days) by soil organic carbon mineralization among different
land use types '

FL S NP
LSRN 1.98° 0.53 26.77
RFFHR 1.87% 0. 41 21.93
SR 1.21° 0.47 38. 84
LN 1. 66° 0.33 19.88
E1TH 1.320 0.43 32.58
T2 AMK 1.13° 0.35 30.97
RE 1.34° 0.33 21.43
[Z3:) 0.77¢ 0.27 35.06

RAFIARAFERTERBE(P<0.05),

3.3 AEEHAFIHEE L EEVRT BRI
CO,-C 3Bt LB

A VERT LB CO,-C 4y LL Bl 245,
E—E RN, L IEFVLERT LR Co,-C F &
& A VERS 2 A HF], 2+ E LR b
RPRIMEZ —, THEBE VR BERH CO,-C &
BE L BB FP AR B b Bk 7 A BB EE T, IR
% H BRI, B 5 A B B RE R, I, U
B RE ST

ME 1 A WL AR AR T, AL
B LRI CO,-C S EL EL B R /MK Jy - FEMA > 2%
b > MK > BATHK > REaphk > A2 A0 > #ih >
SRR > BEREAK, XA E 2 A F T LIEH L
BREM L EAEVBRT L RHBEN T BEE. BR
ANOVA 434k, £ 1R F2E Bt 3t + 3R HLaRe™
LR CO,-C S3BE Ll 7= A T R EF W (df =8,
F=60.11,P <0.001) , SR %A R A H 7B ML
i, B R R R T IMAEES,

BT bR B 45 SR R B Ok E , TER R
TR KR, ALY LR A CO,-C 43
B L R At AT LA 3 %540, B R R A 1Y
FREIESEMAR EN BIHRAEE; KK A
TR AZ AP G2 R P R R AR 1 5 B AIK B R PR AR
Bk A Pk LR CO,-C 43 FE He il Ho A
TR Zh EEAA AR EAA 53 B 37% 46% 48%
M 33% , o N TARSEIGMK 40% |, 3X 2 B, MM bR+ 3
MIEREE BES THELRR, MEE LR AR
WIS | RREAVE SR IV mE AR B0 S HL B bR 26
G, B ERAE S R RHI 5. BRIk
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Fig.1 Frication ( CO,-C/ SOC) of cumulative CO,-C re-
leased by soil organic carbon mineralization among different

land use types
R—#H P E AR TFERAAERELEZR(P<0.05),

4 iF
4.1 R AR H A PURE LR R
MWATFFE R , 75 A Mg s L e A
wH A ARG, 5 A VR R
AT, FIEA VBT LR B E TR,
AEEHIRE BENLREREFRAMT, A VLR
B 33 d f5, L BB CO,-C & & K/MRIR
R BERIAR > REGAK > VEM > K > EH > T2
FABK > S ERFAR > AN > b (£ 3) . FitRR
LR FH A FAFEKR A BB B R S EH AR+
BA YR LR R B E ST A TAR ZRE R,
XSS SR UM REA — B, Motaval-

1i % (2000) B, i SRR R L 5 )5, £
BE R B R , LA IR kR B ET
R, REEES(2004b) MRFFRRY, S IR K
HI IR L B AL (Y CO,-C & 2 LU AR (L Ak
L RS BIK 69% (62% F1 63% , H KSR K A4
MK 65% o

FT I AT AL, 7 T P R AR SR U A AR R A T
AEE A ARG, LENFE IR LR
RREBETR, HEmMARERERMN, XERR
BREFEAMEENBE, NS 58 LR 1
TIEYA L RO X RS BRI (AL
varez & Alvarez, 2000) , + 3051 FH A % A1 4 4k 25 Y
U 5 AV W P T B (T K HP 4, 2004) , A
AR EEE W, 0 R R | R
S BMEE TR S B, fEAR SR PR
o, R AGET AN ] B 2 %o S i Ak 1R [ 5 0
P, ARETR A T 4% o F1 F ks %t + 38 HLaR B~
LRy L
4.2 HEREMARTAR TR 1) 1 B B BE

TIEF LT B AR CO,-C 43 AL Lh B N FE
FRREEE RO T IR B ARAE ST, ABE R R Y] (E
D) AR A A5 T, L3R O LBk
i) CO,-C rEC LI O - HE DA > R[] > T B AR AR
> BT > RFFAR > AZAM > 83t > SEA > 45
REAR, 1S B T R AR AR+ S Y B Bk g ) .3 T
BRA FEE LA Ry SRS | BB A I I AR
WHCE N HE LA AR RS, R EE 1 K
KH 5

Lugo % (1986) & B, ZRARIX (X FF B K H 10
Hhe, TEAIB S E TR 46% ,80 )5 T &
70% . Zhou (2006 ) i HIRIBTFE & B , 15 B 1K
PR ERRA BRI R R R AE R R I ARAAR LAR]
HIRIFFT BTN R BB EE | LA ERAR ) B R AL T 32
SRR . A BTSRRI AR BT A BB B
MK, 3 42 EREA HLER 9 BE O i i T H B AR AR
KA LA FRR, HEEHE AL T I8
R, 5B 25 R AR BSOCA TR A AR E A bR 3
FErb, TSR HLER Y [ 955 BE 1 B 20 33 9, A6 X
a L BE SRR LA PR E RRE T B E
THE A AR, B, 77 LA & Ak
TR HEVE + 32 WA Fr B X i Rk PR 2 —,
Xof Y F5 DX 8 e V-8 A7 B BT
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