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FHEL: U4 TG UL AR M Bk = A b X LR (iRt R 2 —, X BRI (Y DTBRAE A5 0 . R SRR S B o 3
LB IS, X6k T N 22 356 SRR b P P i 3% F% (Clausena lansium) (HP), JEHR (Dimocarpus longan) (LY). ¥#k(4verrhoa
carambola) (YT), JEHRFNEE K7 [AIFH(LH), #dk. WARFNZE B AR (YLH)3E 5 FhFp s 2R 8L F (3R 2 (0~20 cm) T 3585k 4 7 i3t AT
Foo G REHY], A FFEHEEIN TR 1) A HLEK(SOC). Al EEAHLER(DOC). ALY EH(MBC). % A HLEK(ROC).
réﬁﬁ(NLc B EAA M, LY [ SOC & #i m1(22.6 g/kg), &3 =T YLH (P<0.05), H NLC & & &2 % T LH M1 YLH (P<
05). NLC 4B 5 HIERNEIEMxR, 5HIEAREEFAME. YT I MBC §EEZ 5 T LY. HP. LH (P<0.05), H MBC/SOC
BEET HP. LY (P<0.05). YLH #3XF, £ DOC & &M DOC/SOC &3 & T H At #2554 (P<0.05). LH ) ROC/SOC
R T HP LY, MM NLC/SOC RE{LT HP Al LY. U4 gk RPN b AR o AR AN 3 B A B T4 v H 43 AL B A=
M, TRA T LB PSR .
REEW: PUERMIEH, LEAE EETEA N LIRS TER
doi: 10.11926/jtsb.4662
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Soil Carbon Components in Typical Duoji Fruit Forest Wetland

. . . . . . . . *
ZHANG Xiying', ZHOU Qing!, PAN Chuting?, WANG Shan!, LUO Xi!, LIU Jieyi', ZHAO Qian'
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China; 2. Haizhu Wetland Scientific Research

and Education Center, Guangzhou 510235, China)

Abstract: Lingnan Duoji Fruit Forest Wetland is a semi-natural managed wetland in Pearl River Delta, which
plays an important role in soil carbon sequestration. The soil organic carbon (SOC) components in surface layer
(0-20 cm) under five planting types in Duoji Fruit Forest Wetland in Guangzhou were studied, including
Clausena lansium (HP), Dimocarpus longan (LY), Averrhoa carambola (YT), D. longan and C. lansium
interplanting (LH), A. carambola, D. longan and C. lansium interplanting (YLH). The results showed that the
fruit-forest types significantly affected the contents of SOC, dissolved organic carbon (DOC), microbial biomass
carbon (MBC), readily oxidizable carbon (ROC) and non-liable carbon (NLC). The SOC content of LY was the
highest (22.6 g/kg), which was significantly higher than that of YLH (P<0.05), and the NLC content was also
significant higher than LH and YLH. The NLC was positively related with soil N and P, negatively related with
soil bulk density. The content of MBC in YT was higher than that in LY, HP and LH, while the MBC/SOC was
higher than that in HP and LY. The DOC content and DOC/SOC in YLH were significantly higher than that of
other types (P<0.05). The ROC/SOC of LH were significantly higher than that of HP and LY, while the NL/SOC
were significantly lower than that of HP and LY (P<0.05). Therefore, it was suggested that the stability of soil

organic carbon was improved by planting C. lansium and D. longan alone, while the activity of soil organic
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carbon was the highest under mixed planting mode.

Key words: Duoji Fruit Forest Wetland; Soil organic carbon; Soil active organic carbon; Recalcitrant carbon

IR AARL AR RN =, 2
it Hl1 2 25 R G B R BRI iR, IR A A ik
H AT BERT RS COL WM BE 7 A2 B R RE MR, JE T %
it A 25 R G BRG0P~ A s U121, S 4k
WA h B B B, 3G MUK (soil organic
carbon, SOC) ¥ A R 15« ANFe g s P A HLRK A1
FaE tEar e ek . 3 AT A HLEK (dissolved
organic carbon, DOC). %A MA Pl (readily oxidi-
zable carbon, ROC)FN 135l A ¥ A4 W) & % (micro-
bial biomass carbon, MBC)&5:# & T 3RS THEA ML
P DOC (1) bk & = 38 ik ek 2> 1) 3 2 g 421,
MBC f& -8R iR AE Y N B A A VAL &)
IR BT, O REISR B AR K P RR A R
2> 520 L I R At AR AN B BREE T, AT 520 4
BRAEP); ROC & 3G HUBK o5 5 2 S AL I 4H 5,
A DT 35 BT BRSO 5 14 Bk (nonllabile
carbon, NLC)R] DA & 133 I 77 1 v (I A 4= 38 e 2
ffRE M, Bk | g R A U Rk, %
VE S5 B 2 2H BT AS [R) AR 35 R S PR B 22 S A
VA BT B LA S R R RIE T

TR R A e s IR MLk ) EE R &=, i
MO IK ISR B HLUAIAR R 7 I B oA« AliAs:
V& I PR N AT 52 0 A LR S U2 AR R
IKREAE A ML HENFE LR ERE KR
AR I EA . 7E 3 S R TR 0~20 em (1)
FKELHd, HMLE DOC. MBC SEW KT
ARE iR XN L5 X, 3% 3 B RN AR AR X R 2
M RRGE S RV R B B AR K PE
/b 13 DOC. MBC Z it 52 fszmt®l, 5K
2 E SRR X N TR RS AR - Ik i T T AR,
X EERZIE RN B2 R Y. AR
WY, ANEESRA S Lk & A P 2 e, R
WA e 3 ROC ik B fe i fE,  H A ) ROC A
NLC ¥ w5 T SR HAAZ Ak bl (H FE o 1 J5t R 479 7 ok
— BRI FHE R O, AN (R B S A0 - g ik i
AR B, BRAH K2 S hERR
My BB ARG T, FHR AT RSN
FHRHBI FEATI D

U T 1k ik R AR U A 2 — bl ELRR €0 R Hb R
5, TRAETARVGE EFZVAHK, TRV MERR ik G P

KB, A CUES ROV T R B AT E R
Moo FEAESCHERTRT, | GRS AR
ey S T A 2 S 4 2 i R Y B A R
JFAKASTIRe s, HAESRGRSRENHTR
MR A ETFIR, IR RS R TTIA 20%~
30%M) Bk B A R, O R URAR LI R
AN FERRE R 2060 A SR AT
SN, AT T A R SR AR SRR B
JHEAFREN SRT,  H RTET B R Y £
A HUBRH 7y S LM R R S = RGEERI BT TT . A
BT LA T 2R SRR b AN [ SRR SR T )
FOWE TS B, BTN R RS AT 38 T 41 73 1)
HRLGEIER, DO IR bl 358G HLax s 3
SEMEIEAAE, WU R P R AR e B e
AR HPPOY, LB R D AR AR A
RIS I ER KR .

1 MRLRN 714

1.1 BFFTHIAR S

BF 58 AL T 7 M T ()3 2R X (23°02/58~23°04"
53" N, 113°18'40'~113°21'50" E), J& T g Wi
FEMETRRA R, BT A B FERAGEREm, JelR
B P H BRI EE 1500 h PR, WEHVDIE |
WEZ /. AKERI, 250G T 20 °C, AT
JEZ1N T71%, IR ELZ0 1700 mm. +35 50
FiEL, &h BEL. BEIEL. KRN SR
DUES RN E B B ARSI R, 5 EFh
W R (Dimocarpus longan) %k (4dverrhoa caram-
bola). & [ (Clausena lansium) & 41 (Psidium
guajava)F 7% ¥ (Litchi chinensis)55 28 55 W Ff
1.2 R3AEARE

SRR AL A R (HP) RARLY). HHE(YT)-
JEMRANSR Bz [RIRH(LH) KAk TR 35 R [l (YLH).
FEAME SAZ IR, 25 RS BB AR b P k75 7K Y
FERYE, 00 DIRAEIRZ A T /KRS, ARiER iR
KA 0~20 cm [EFE. RIS, BEREAR.
HEEER G, L BANT, e,
1.3 HIBEATAME RN 2

IR T T ES R (R
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oMY U, IR AR A K E R B TE(GBY/
7833—1987); LI E K VAN E; pH {EK
FH 338 IR (NY/T1377—2007); 2% K A YLK-
ZRIB B 1(GB/7173—1987); 4t R I A Atk i
Rl-AH 6 BT L (05 (GB/9837—1988); 441K A%
B A il - U JE - TR 43 ' 2 (GB/9836 —
1988).
1.4 3B W 8 v

B A HURR SR FH 2 A% R A A m kA7
5o B AMNAPIHROC) &K H 333 mmol/L &k
PR AT E s FAE VIR IR(MBC) & K KoS04
B, ST EZENE: fEMERS &N AA LK
TEMGEAA YRS R AN R
Y 5 (Mg/hm?)=X:ixBD;xthi/10, 3, Xi Atk el
PR 7 & B (g/kg), BDi A TIEREMgm), th
N33R FE (em).

T EE A WU 5 SOC 1 Eb A7) 2 7 1 3 by e
FIEPERRE, LA MBC/SOC oA M4 Wt it

R 1 N[ RK R B A 5

Table 1 Basic properties of different fruit forest soil

A B 1) DTk 2R 120
1.5 HEaE

¥ FH Excel 2003 #1 SPSS 16.0 %%t $icdhs 4T
Gt SRR 277 % 73 HT(One-Way ANOVA)
Al Duncan 2 5 #2246 56 1k LU AN [R) A B R 1 22 57
PL P<0.05 Fn %572

2 SRR

2.1 ISR

AR ARSI 3% pH Ty 4.73~5.22, SN
+i%, SREEN127~1.52 gkg (£ 1). RNEERZE
RO e e, 4. REMAVURA BEEm, X
TAmm S, LY &35 T LH M YLH (P<0.05); YLH
BEET YT (P<0.05). LY AR ZET HAth 4 Fh
R (P<0.05), AP EEREEST YLH (P<
0.05). LY FIFELEZKT YLH (P<0.05), H-EHES
IKE R E T HAR 4 BT (P<0.05).

e pH 2R (g/kg) 2% (g/kg) 2 (g/ke) BE (gem’) EKE (g/g) AHUR (g/ke)
Type Total nitrogen Total phosphorus Total potassium Bulk density Water content Soil organic matter
HP 5.06+0.18a 1.39+0.12a 1.10+0.12abc 19.35+0.27a 1.16+0.03ab 0.28+0.02bc 31.15+3.49ab
LY 4.73+0.14a 1.52+0.10a 1.4440.10a 18.05+0.47b 1.02+0.04b 0.40+0.02a 38.91+2.62a
YT 4.99+0.16a 1.43+0.08a 1.23+0.15ab 19.46+0.24a 1.15+0.03ab 0.33+0.02b 32.1942.17ab
LH 5.13+0.17a 1.40+0.13a 1.00+0.08bc 19.74+0.18a 1.12+0.06ab 0.27+0.03¢ 32.41+3.24ab
YLH 5.22+0.15a 1.27+0.09a 0.84+0.05¢ 19.71+£0.23a 1.19+0.06a 0.28+0.02bc 27.62+2.60b

HP: ¥R LY: Jell; YT#bk; LH: JEMR+35 5 YLH: #bk+ R+ . RIZEEE 5 A R F B R 22 7 B2 (P<0.05). FIF

HP: Clausena lansium; LY: Dimocarpus longan; YT: Averrhoa carambola; LH: D. longan+C. lansium; YLH: A. carambola+D. longan+C. lansium. Data

followed different letters indicate significant differences at 0.05 level. The same below

22 TEBBASEE

Bk T ROC, AN [FA AU 73 % A [F) SRR L 1
Wi N AELE 2 72 7 (B 1, P<0.05). LY [ SOC & &
B (22.6 ghkg), T YLH (P<0.05). YLH [
DOC & & f s, 15 103.6 mg/kg, W& T YT, LY
A HP. YT ) MBC & &5 =1(252.8 mg/kg), o3
T LY~ LH A1 LH. LY # NLC & & s(10.6 gkg),
B35 T LH M YLH.

PRI IAIEH A W UBRE 9 37~45 Mg/hm?,
S BB HLBR JEE A 20~28 Mg/hm?, AS[F] B4 2 7Y
B) JC 55 35 22 57 (3R 2)o YT (B A0 A= ) B W e v
(0.58 Mg/hm?), 3% = T H AR a0 LY 191458

MR N 22 Mg/hm?, 2% 7T LH.
2.3 FHRES T

TS PR A VLK I AE DGR RAFE E 7
(# 3). SOC % i 15 ROC. NLC [a] 5% R 2
ik BB & 3 KT (P<0.01), ROC A1 NLC 8] £ 4% &
F A 2<(P<0.01). DOC 1 MBC 5 . Ath 3% 14 A
oy MR ME R B 2 (P>0.05). X8 SOC %}t
HerE A MUCA & BRI, T3S AL o
YK .

A AL 1 B A J5R [A) A7 TR — R I AH
KNE(FK 4). SOC &5 pH 2 /M I EE Ak 147
] (A 9% 2% R 8K 15 35 7K °F(P<0.01). ROC 5
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ROC: Z%&ALE WK, NLC: PR

Fig. 1 Soil carbon component contents under different fruit forest types. Different letters upon column indicate significant difference at 0.05 level. SOC: Soil

organic carbon; DOC: Dissolved organic carbon; MBC: Microbial biomass carbon; ROC: Readily oxidizable carbon; NLC: Non-labile Carbon.

2 N[ PR f - 398 v P B AN P LB IR

Table 2 Active carbon pool and recalcitrant carbon pool under different fruit forest types

% Carbon pool (Mg/hm?)

o
Type SOC DOC MBC ROC NLC

HP 41.24+16.55a 0.13%0.02bc 0.2140.17¢ 19.99+13.87a 21.26+10.73ab
LY 45.47£10.12a 0.13£0.07bc 0.2240.19¢ 23.89+16.75a 21.58+9.84a
YT 42.87+11.00a 0.16+0.09b 0.58+0.41a 22.21£10.10a 20.66+8.89ab
LH 40.41+7.08a 0.09+0.07¢ 0.31+0.26bc 27.97+13.55a 12.44+11.95b
YLH 37.2949.41a 0.24+0.04a 0.47+0.22b 23.90+6.69a 13.39+8.86ab

3 RIEA PR S A AR R

Table 3 Correlation coefficient among soil organic carbon components

Moy
Component SOC DOC MBC ROC NLC
SOC 1.000
DOC 0.022 1.000
MBC —0.139 —0.242 1.000
ROC 0.699™ 0.031 —0.085 1.000
NLC 0.393  -0.011 —0.071 -0.382™ 1.000
**: P<0.01

LB (P<0.01). 4 %(P<0.01). 4®§(P<0.01). &
IKE(P<0.05) 2R R ol i 3 IEA G, 5 LR E
58 F A 95(P<0.05). NLC & & 5 pH. A ML .
AR BB B/KEN RN E MR (P<0.01),

548, g5 A 2 D FH 2K (P<0.05). DOC
A MBC 5 - 58 38 A 14 53 (7] 1) A0 S PE S AN 2 2 (P>
0.05).
2.4 HEEFHREE M

AN F R AR AL S YEA HLEK S SOC L
BIAEAE 22 F(% 5). DOC/SOC A 0.20%~0.66%, *+
# DOC/SOC & YLH>YT>HP>LY>LH, H+ HP.
LY 1 MBC/SOC & EKT YT. LH (P<0.05). ROC
FINLC 5 SOC Kt B & = T DOC #1 MBC 1) 5
k. ROC/SOC #kk/& LH>YLH>YT>LY>HP. LH
1) NLC/SOC .2 T HP Fl LY (P<0.05). %K
i, BRHEF S 1ER) DOC/SOC 8.3 & T s fh
R A B AR S, e IR o B VR 1) 1 4



% 63 TR A A UG DR AR M R A R

793

4 THCAHUBRA 5 5 e AL R A DG E R

Table 4 Correlation coefficient between soil organic carbon components and soil physicochemical properties

4 AR ik P L K
Component pH Total nitrogen Total phosphorus Total potassium Bulk density Water content
SOC —0.195 0.948" 0.653" -0.393" -0.508"" 0.500™"
DOC —0.049 0.110 —0.111 0.212 —0.002 0.002
MBC 0.032 —0.126 —0.156 0.059 —0.007 —0.136
ROC 0.054 0.675™ 0.327" —-0.165 -0.276" 0.244"
NLC -0.322" 0.357" 0.424™ -0.295" -0.303" 0.332"
*#; P<0.01; *: P<0.05
x5 LEEYEA NI S LA PR LLA (%)
Table 5 Ratio of soil active organic carbon to soil organic carbon
K Type DOC/SOC MBC/SOC ROC/SOC NLC/SOC
HP 0.38+0.25bc 0.54+0.47b 46.92+22.73b 53.09+22.73a
LY 0.28+0.16bc 0.54+0.51b 49.09+24.59b 50.91+24.59a
YT 0.40+0.23b 1.60+1.48a 51.82+18.70ab 48.18+18.70ab
LH 0.2040.15¢ 0.84+0.69a 69.07+28.99a 30.93+28.99b
YLH 0.66+0.29a 1.38+0.87ab 66.07+17.39ab 33.92+17.39ab

MBC/SOC. ROC/SOC &.# F+&, NLC/SOC 3
(&A%, DOC/SOC 2 TR,

3 et

% i TR R SRR 0~20 om 3 G BB R
N 37~45 Mg/hm?, 5wl U3 ZTHE(Castanopsis
hystrix)Pk £33 0~20 cm )2 LARL, i B IS pe P dk
SR el 1 b SRR R AN A /N . FEARHR S,
FiFE R ) SOC 35y T HAR SR, IX U B R Je
HEXTT SOC KA R H. XAl e SANF R T
MIREVEDD . JEFERT . R R RS 2 A k22, M
KM HTR, T3 SOC 5 TR & 2 T 3 Al
x, HHELE. &, TIESKERLEIEMNX,
X5 AR T R — 8022, LI e KE—Jrm
AL DL G 7 AR A S A, AR s S R T
AR [257261 5y — Ty THI s W AR A A 1R R AN I BN
AR, B A HLERIEI B T AR,

ANFE R MRERT, RIBE YA R
Fo AT RIRANTE R R MR T
DOC & & 2 & T HAt 4 PR AR, XA 1A
AN Z AR — E AR L RERS In 13 DOC
T Y TR R B2 1 DOC
B L g & P 5T 3K B LL#E (Castanopsis
Sargesii) ¥k g 3= B Tt H £k i Ak 1238 DOC
9.72 mg/kg, KT AW B IRMRE . KitTF

LG R A AKEY) K Z T DOC 2 141.98 mg/kg,
3 T AR R AR L3 DOC & i, X REA
BT Ay — A Y, KR, XAV
TENI A A 6 o AHECT 5 — SR MR A =X, bk
e MR B R AT, S AN DL RN 2R 5 O
B, Afea SR DOC SR M EERA .

MBC 584 LA RG 5750 R % V1ML,
HEFEES MMM ARG LB, 3K
g3~ W LB AEPIAR 2 5 W i EAE ST 2 s £
WA R Hodr, B P A Bk i - 15
MBC & &g BB 2 5 T HAR SR A, IR A bk L
Y MBC & &4 = T Bl R i o HR B 7, X e
W R A B A RT3 5 3 MBC & &, XA fig
e H TR bR 4= & K= L AR R P, X
e A YE 1S Bkt 3 MBC & &8N, 82 h T
PRI TE I an RSN, S 7 g R A R
&, MG T HIERE A YRR MO
RV AT i 4 Wl AR 143 MBC &80 71.32 mg/kg,
TN F AR 3 MBC & &, XA fE— 5 1 2
H TR 2R, 73— 72 H T ISR R
UFIIK SR AE, TR T A P PB4

ROC & F ZAETEA LK, Bt 1580 2 1)
BRPERS, #EFiR I, ROC 5IEFHE & &, MR AR
()3 A I L B AR Z i AE 55B¢), SOC & &5 ROC
TR EMREEMR, X REFEMM LR
FHE, X BRI T ROC AT LLBEURE ) S it £ 386 L
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WHIEIAAALRT, 4k, ROC 5 SOC K LLfl s &,
Fon IR R, AR T SOC [ hntsl,
AT FTLE R R, IBM I ROC/SOC 5 T H i pfE,
XU R AR, IR R, BT
TEAE TR HL A KRR Z FEME R 22 5%, TR A FIE R
FIFHEm AR,

NLC 7 358 B P e i E P oy i, AR R
A BRI TG, X IR AR e N g8, AW AER
X AT B 1128 4 P e I i v DA R i o 3 ik
FEFR R R E R R, NLC/SOC Je bk +- 35845 HLA
IR REE, LUAERR SRR e MU RS e B340,
T AR B E S EWAR R b A X R4
TR UL TR ANE AR 5%, [FII A A 4R ARTE 7
i ik A% o RT LK K = A LB I A R O AR e
PR A i A7 T 3B, ANERER R, AL
b BRI AN E B I A RN, AR LY 1
NLC FERET 2 MEAFEE, HP FLY 1
NLC/SOC .3 iy T HA B E A 2, 3 15 B B R
R AR IR RT3 R AL R e . NLC
H5HIR . SFMEKEREEZEMKX, S48
TR R R A, X R AN T g R
o Zhou T Fi 3 BH = A & 2 M TVE Y AT LU
IR, - PIESE TR RAL T,
I 5 ) 22 e R B T R A R 2

g5 b, BRI SRR SR 2 I 2 R AR
Bk, HASRI 538G MUk AH 250 SR S 24 iy
MATE . A E A BRI, IR
TEPELCBIRE N, R A A R A s B R A
T, s s BRI NS, HEAL
TR P 5 1 o

SR
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