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Abstract

Aims Our objective was to assess the effects of land use type conversion on the soil liable organic carbon pool in
north subtropical areas of China.

Methods We used reference land unit to collect soil samples in natural secondary forests and Chinese fir (Cun-
ninghamia lanceolata) plantations and analyzed liable organic carbon in the depth of 0-60 cm.

Important findings The contents of soil total organic carbon (TOC), easily-oxidized carbon (EOC), wa-
ter-soluble organic carbon (WSOC) and light fraction organic matter (LFOM) in the soil of natural secondary for-
ests were higher than those in Chinese fir plantations. The variations in amplitude for these four parameters were
19.0%-32.6%, 0.8%—-30.3%, 3.8%—54.1% and 6.3%—-38.6%, respectively. There were significant differences in
the depth of 0—10 cm and 10-20 cm (p < 0.05) (WSOC was only significantly different in the depth of 0—10 cm).
The ratios of WSOC and EOC to TOC content in Chinese fir plantations were higher than those in natural secon-
dary forests. WSOC, EOC and LFOM were significantly related to TOC in the two forest stands, and the correla-
tion coefficients of EOC and LFOM to TOC in natural secondary forests were higher than those in Chinese fir
plantations. TOC, WSOC, EOC and LFOM were all significantly related to soil nutrients (total N, hydrolysis N
and available K, Ca and Mg).

Key words Cunninghamia lanceolata plantation, labile organic carbon, light fraction organic matter, natural
secondary forest
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e, I HLIL TR 28 R0 2% () A5 5 0T R 400 B 2 ) oK i,
TR LLE S IR — 00 LR B (IL 25, 1999). B
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T A i AR A 2 T S N Dk A B e R A B Y
1 1 T2 N E 4K (Blair et al., 1995; Whitbread
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Table 1 General conditions of experimental plots

TN AT KAWE LREWMRIEL . 1%
DX D7 52 F g AR bRk, TOUAR R v A2 b 0 A -
TR AR, TR JERE AR R T SR = 3
PAR RNV IE S0 K e, X R SR JEL s bk K% B3l
BRI, AR RS A RAEAR ROl A RN
TR, BUAF IR AR 32 22 DL S BRI AR BHE 4 A
T, N LEEHIGAZ A BT (Phyllostachys pubes-
cens)~ BN (Pinus massoniana)?s . NI FEHIAZ A
PR 8 ok 8 A5k AR AR T ok, N T3 AR ) R
19804E4, HIREE L A2 m x 2 mo IRAEMREFILIF
I A 4345, AARMAM A RS R 324, 2Rbk s S50
BB R MRS . FEHIEAR I L 1,
1.2 HIERERSH

20114E7 H, AEWFFTIX A 1 08 A2 AR BREE 5,
FEHREHBTRIAN 420 m x 20 m, [A)ISEEL 5 2 Sr i 4
PEIEAFBLCE ) A AT EEE R HIAE R B MRS A
A2 ARMRRI A MR b3 11 330 D R e, W B 359 Oy 18°
KA, RO AT, KA A R E MR
13), SRR 20 m x 20 m. 7EREMEEML L,
KRS TEATER L, TREHN AT SAS 2. BR A
Fevgm 2 E, 5 em N4 H) H45120-10. 10-20.
20-30. 30-40. 40-50H150—-60 cm 6N 2 K3 )2 KAE
TR ARJTE RN P R U2 R R T
RA, WU ERC A see =, 2%, 12 mmif
JE ARG, — 0 AR KT T A M. S5
A A HURIINE, 5 — iR O 4%
AN C FRAT, FH TR EA HLBR 15 o

TR WU (TOC)R F 46 TR B A n 4032
TE o IKWMEA HLER(WSOC) I E 2 16 Liang25(1997)
Jiik, FrEES g, KNS, 25 'C N FHZERIKR
$230 min, 20010 min (6 000 rmin"), 3%
0.45 pumyEMEAHhE, JEBH HEETOC-VephH HLHK 73
H11X(Shimadzu, Kyoto, Japan) E4%ll%E . %K

B LIPS LY IR 13y A SIARERE O ARHIEE BRI i

Land use type Main plant Average tree  Average DBH Stem density Canopy Management mode  Stand age
height (m) (cm) (¥k-hm™) density (a)

RN 2K C. lanceolata 16.0 16.2 1560 0.9 HRK 32

Cunninghamia lanceolata plantation Tending felling

RIRIREM A PN VS 15.5 134 510 0.8  HiliIFH 43

Natural secondary forest Fagaceae,

Lauraceae-based

Enclose the hills for
natural afforestation

DBH, diameter at breast height.
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(EOC) K FH K MnO, A Ak 72 40 HT (432 B B 25, 2006),
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1.3 HitathA®E

I ] Excel F1SPSS  16.0 %44 % 52 46 $i 4 1k 47
YN, SR FH RS 56 T A A 34 B3 LU A 1) 9 93 W R AR
UAERRIAZ AR N TR [R]85 0s A L
Wit 2 e B, IR A AR & A0 S LI
MU 15t S 38R 3 AR G 20 AR SO A6

2 RS

2.1 AEH®STIEEEENRS SR LK

F2RW, £E0-60 em[IEHEH, AT
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WU 550l EEAZ AR R 5 H123.4%F133.1%,  H 2%
SR K (p < 0.05). X 42 KA A WL & &
T BT R A IR VA SR A R A, R SR AR
HTFEDEE AR R w2, EHiceE kR, H
P50 o f i e, A I LR S B (R B AR,
1981), X ULEHIRAEMFL R T Z A L.

IR PEAT MURK — M S o 3 B AT WLk (1 A 2D
oy, AR TR R YT DL R A LK

JE(Boyer & Groffman, 1996). M&20] LA, W/
RAES A HUBI & B3 i TAZ AR, A qb e B A1
0.8%-30.3%2.1i), HAF0-10 cmt /22 ik 3 5%
KA, XL AR Y AR B (1) A A e ) AR
KK ROZEDS BRI ER B £, Kk
A RRAE VR P BCR H3.20 ta hm?, A2 AR K 3.05
ta “hm 7, ZEFANEE, PO A, oA bRk
Ho e B AE VR W R h5.59 thm 2, & & T A A Mk
MRAF MV V% B33 thm 2, 225 B3E).

35 Ty F AR TR A AR, 2
B E YIS B I LR UR, A LB RS AR
BEMI . N2 LAE H, AN S Bt & B
FA IR TR R, AR B T 3.4%—
54.1%2 18], 3 HAE0-10 em1 )2, IAEM S AR
SR AKE17.1%, 257 5F@p <0.05).
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M, ZRALIE BE A F6.3%—38.6% 8], FF HAE0-1041
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thm 2, A A1.38 thm?, 2553, BEAR
R4 BB 2, i H R, R
KRIEY L — B 2, o 134y FIAR R 8 #%
. PR, URAEARAR R HE AR R AR R S Iy
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A S AR AR R FH 2 RO 3 RRAT A 5
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BN HE, 1990), 1iTiX L) i R B F & S0 T
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AR R LRI B R By 1 R B o (1 = sz AH
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R2 ANFIRRSS IR A B CP A (R 22)

Table 2 Comparison of soil liable organic carbon content under different stands (mean + SD)

+z FEBAENE TOC (gke™)

KM P WSOC (mgkg™)

S EOC (gkg ™) BHAHR LFOM (gkg™)

Soil layer

(em)  RARUEM SF EARNTHI CF RBUEM SF EANTH CF RIRIKAEM SF ZARNTH CF RIRUEM SF AZANTH CF

0-10  38.65+532% 3132+257° 73.99+12.98% 56.77+882% 1558+3.15% 1330+1.20° 27.84+6.71* 24.13+6.28°

1020 3037+4.49% 2292+143% 61.07+1221 5325+1035 1221+2.84% 792+126% 20.66+6.68" 14.91+2.43"

20-30  23.12+3.58 18.74+1.82  51.99+10.07  51.59+9.14  7.14+0.49 6.88+0.66  14.82+502  11.54+1.87

30-40 1894251 1592183 52701075  51.06£6.00  5.68+0.74 506+£0.92  11.14+4.06  833+145

40-50  18.58+1.80  14.58+2.19 53441541  49.95+6.78  4.33+0.68 4.19+0.84 8.64+1.98 7.94 +2.26

50-60 1667+ 134  12.60+2.41 5193+8.19  48.57+444  385+0.76" 3.46+047°  7.61+2.15 7.16 +2.65
AT AR 'S TR R 2 57 W 2 (p < 0.05).

CF, Cunninghamia lanceolata plantation; EOC, easily-oxidized carbon; LFOM, light fraction organic matter; SF, natural secondary forest; TOC, soil
total organic carbon; WSOC, water-soluble organic carbon. Different capital letters in the same row indicate significant difference (p < 0.05).

3 AFEVEDR S S PR LR
Table 3 The percentages of different liable carbon to TOC

IR A HURR AT BB R EL

SR AT LR EL

RE WSOC/TOC (%) EOC/TOC (%)

Soil layer (em) KIRUEM SF EANTH CF KIRUEM SF EANTH CF
0-10 0.19 0.18 4031 42.48
10-20 0.20 0.23 40.19 34.56
20-30 0.23 0.28 30.90 36.72
30-40 0.28 032 30.00 31.81
40-50 0.29 034 23.32 28.74
50-60 031 039 23.09 27.45

CF, Cunninghamia lanceolata plantation; EOC, easily-oxidized carbon; SF, natural secondary forest; TOC, soil total organic carbon; WSOC, wa-

ter-soluble organic carbon.

W e Dy s A LR L Bk gy, W] 503
PR R, BAF] T LI P AR B RS EAE,
2006). #3ERx, #1020 cm+ 246, AN S E AL
e 5 B A DB IR B2 B i TR AR, Ul A 4R
(FEREARPILE . KA I T B
23 HIEFRMENRS SEUREIERSE

S R YR T R A UK, (RS %
AR R R FH I 520 . XF0-60 em 1 )2 /2 IR
3 AL B 25 A AL TR PR R OGP gk
AT T #r, WEFR, RAEM 35 5 A A
BAAPE S S AP0 = AR R B K
TAZARMK, KW PEA BB AH 5o AP 53 7K B 1
AWK Z AR A GRS S DA UK
B EAH RIS B 2K (p < 0.01), X7 IH
Ui B S5 MR A LB MO T b R A P =
3 — 77 1h0 A U B % S A ML BRSO A
W E ITIEANE, AR & J3 A A B R AE T 3
HR O P R 8 43 IR B 7 (Anderson & Domsch,
1989),
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LR B/, X 53 & e R A A
HAH KARFKTT, 2003).
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& 10} £ 3 220 |
0 O 40 f =
2 2 2
5 F B 20 L - 10 -
0 1 1 1 1 ] 0 1 1 1 1 J 0 1 1 1 1 3
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
TOC (gkg™) TOC (gkg™) TOC (gkg™)
20T CF r=0.944% 100 r CF r =0.525%* 40 CF r =0.969%*
SIS F —':n 80 r ° 30 F
o0 -~ o0
< 0 60 | i
210 g = A o ° 20 b
& L =
O 40
= 2 2 10
S 22 | = I
0 1 I 0 1 5 0 ]
0 20 40 0 20 40 0 10 20 30 40
TOC (gkg™) TOC (g-kg™) TOC (gkg™)

E1

RIRVRE IR AL AN T AR I -3 B WL S 1S HEE VUM G R . BEOC, S %406k, LFOM, B4H PR, TOC, 1%

BB WSOC, /KIETEANUK. CF, &AM, SF, IRAEM. ** p<0.01,
Fig. 1 Relationships between liable organic carbon and TOC in natural secondary forests and Chinese fir plantations. EOC, eas-
ily-oxidized carbon; LFOM, light fraction organic matter; TOC, soil total organic carbon; WSOC, water-soluble organic carbon. CF,
Cunninghamia lanceolata plantation; SF, natural secondary forest. **, p <0.01.

R4 HEEANIRY TR KRG R AL

Table 4 Correlation coefficients between soil organic carbon and nutrients

+3E7%4) Soil nutrient THESATHLR TOC

MK EOC

IKEEHEATHLER WSOC BAAH LFOM

4% Total N 0.849"
IKA#EA Hydrolysis N 0.854"
A Available P 0.645™
T Available K 0.884™
RS Available Ca 0.659"
L Available Mg 0.793"

0.834" 0.510” 0.696"
0.851" 0.531" 0.680"
0.562" 0.380" 0.688"
0.835™ 0.601" 0.765"
0.668" 0.582" 0.481"
0.827" 0.567" 0.669"

EOC, easily-oxidized carbon; LFOM, light fraction organic matter; TOC, soil total organic carbon; WSOC, water-soluble organic carbon. **, p <

0.01; *, p < 0.05.

HEMATHUR . 5 AR R AL AT HLT & o b 2
FREAMK, 548K 5 4(2005) FHF 7045 5K,
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PR AR - 398 22 o At 50 i R (1) e
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R U A, 5 SR R B4

HARKKR . SAWFAFMZ, SmolanderFl
Kitunen (2002)fF 50K IR, FEI AR N KA HL
ik & & B 2 & T EF AR 138, David Al Driscoll
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2 ARMIKEE A DR & B A DL ) e T
UUEMR(0-10 em T ZBRAD), IXR B2 A L3215
AR EMIR 2, IRIER, Z)orile TR RE4s
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