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pH TN A1 TP 5 i A I (p<0.01) X LBE R SRH AR i 8] RUBE , /K AR A 38 1] LA B 4252 W SOC. B Ly i 4y, vl g3 0 5 pH TN A1 TP
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Effects of increasing flooded frequency on soil organic carbon and its active
composition in the Min River estuarine wetland
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Abstract ; It is important to study the soil organic carbon and its active composition in estuarine wetland for understanding the soil carbon cycle of wetland
under sea level rise. Min River estuarine wetland was chosen as the study area, the soil organic carbon (SOC) and its active composition ( microbial
biomass carbon (MBC) , dissolved organic carbon (DOC) and easily oxidized carbon ( EOC) ) were determined in high tidal flat (occasionally flooded,
H plot) , middle tidal flat ( frequently flooded, M plot). Moreover, the effects of increasing flooded frequency on soil organic carbon and its active
composition were also analyzed by using incubation method in situ ( plant-soil in H plot move to M plot). The result indicated that the SOC, EOC, MBC
and DOC concentrations in H plot were 45.11 g-kg™", 30.21 g-kg™", 385.29 mg-kg™' and 749.98 mg-kg™', respectively, which were higher than those
of M plot, and the increment were 161.81% ,136.2% ,200.6% and 710.86% , respectively. After 90-day incubation in situ, SOC and EOC concentrations
were not obviously changed, while significantly decreased 28.21% and 93.84% for MBC and DOC concentrations, respectively (p<0.05). The SOC and
its active composition were partially influenced by soil properties. SOC, MBC and DOC were significant related to pH, TN and TP (p<0.01) except EOC.
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These results indicated that SOC and the active compositions can be influenced directly by the flooded frequency and the indirectly through changing the

pH, TN and TP under longer time scale.

Keywords: flooded frequency; soil organic carbon; active composition; Min River

1 5| & (Introduction)

T 1T858 0 AR 2 3R 0 A 4 Bk - A AR A=A
A R A A LT 4 R T | RS 2K A
IR BN ) F5 A 1) 22 55 %) 1 5847 HLAR ( Soil Organic
Carbon, SOC) fE¥F (L HA7 i 25 %, Vg1t |- 7t
(FitzGerald et al., 2008 ) F13i0 [ ¥ ¥ 1% Hb I0 %
(Syvitski et al.,2009 ) , {15 77 2 1 Hb i o] 3 | 3X
o RO VR T M A K AR A K Bl 3 A 32 T S i)
SOC G E4 AL ( Zhong et al.,2011) . K I, FF )& K
AR 11 7 R 1 b, - HE B AT A 2 Ak 52 i) 1) A 5
HA EE R L.SOC 765 1 P9 AR (LR B &, Ho e 309 AR
b E BT T 43 0 AT P B 4y,
PE Bk 2 % Ah 5 B &R 8BRS #B 43 SOC ( Roldan
et al.,2011) , Hrp + 35 A AA HLIK (EOC) 4
YAk (MBC) F1 R PEA HLER (DOC) 52 + 13
TEYERR Y 3 N EZLRIER AR (G EESE, 2011) . 2
EAPUBRIEMELAL Sy & SOC HeF A/ H X Be 4] 43 o
fgURR , AT LLERAE SOC s A8k (5K %%, 2011) .1
I BFFE K HE AR X SOC 16 1 £ 43 A 52 i A3 1) T
AR SOC A HRAE S H o i A8 Ak S 8008 - 1T 1
T M .

HRT, B — S0 2 3 XT3 3 10 AR [R) 7K
BT SOC #E47 TS, B IAS R K HE A% T SOC
KR M2 o BA i 3 22 % (Poret-Peterson et al.,
2007 ; F £1 W 45, 2009 ; Bai et al., 2012 ; /& KT M 45
2014) .41 Poret-Peterson 25 (2007) 5T & B, & 7K
SCBBIE (RN ) , £ MBC 5 5 1 s 3, i
FHNLLAE (2009 ) T 5% B 5 AR AN ()30 e A B 1Y)
WS B A IR 5 s A i 60 e ) 0 ) v £ 200 o
TRAYRE S B AT M5 (2014) 8 7R [ VT 11184 SOC J2
HAEPELH 4> (EOC MBC H1 DOC) W5 7K SCHE R 30 H
KA R S FhK HE 2R > i K AT o | 3B A 4
TR VR K SCRE R A | S B R
(TP TN .pH .Eh .EC FURi42 ) % — R 5N FEFH K1Y
AW SR AR T Ok A A AR X BB R AE AN
[&] 35 M A7 76 B 5 43 ( Spohn et al., 2013 ; Lewis
et al.,2014;Luo et al.,2014) , HXF SOC K Hih M4
O3 — R s L PR B EL A AN (] Y AN ]
IKIEWET SOC M HAEMA /S Rr 2R, I AGE

BB 7N K HEATREXT SOC B H I 1 41 43 1) 5% i)
BILH. SR 25 5L T il K o3 2 PR R AT SOC K
YA MBI 2 S TP AE = N (7 64855, 2008)
U ARAT b0 5 B AP U 55 3R 25, R S0C K
TR ZR 43 0T 7K A3 1 i

BT, AR SO OAR A R VLR Y
( Cyperus malaccensis Lam.var. brevifolius Bocklr) 1 3
HFFEIX, L 13 EOC \MBC I DOC 1 4 #AF SOC
A B b | T8 3 B A/ Ji A7 SR AR R i A 42 o 5 % A
54  RVTIENVT. FAEE R L SOC S PR 20 43 Xt 7K
TSR N B0 S, LY S - 1B TR ST SOC
A= Wy R AL AR PR PRI

2 ##5 7% (Materials and methods)

2.1 RN

o) Y 11 £ £ 4 185 b (26°007 36" ~ 26°0342" N,
119°34712" ~ 119°41"40"E ) Hb Ab 45 #4454 SR 71 [ 71
TR I 2 ) 3T 11 T RR e A P R SR U 1 . 121X
R RRGHT 5 Hp T R ok P AU R R, AR R
i 19.3 C, K e E A 7—8 H ARHIRE K it
2970 1380 mm, 4 N K IEE 20 HI7E 5 AR 8 H i
W T IERAE H . 5 i 5 Ay 4 XN A
YRR S, MEBARZ K E 5 538 i F 5
HRMIEA P75 ( Phragmites australis ) F1H. ALK B
( Spartina alterniflora) 55 (B 1) | Hidr 58 35 270 &
T REE RN ) B A3 AT, P S 3R 0 AT A e
(XI&1Fk, 2006).
22 BRI
22,1 EREIT SR KK LE WYL EE AR
b 32 L T8 8 R 3 ) e T M R v 3 R A A
b, R v 0 R e KA M 43 i AR e S H O M
(1) . H AT M R AR AR P AR DL, 228 R 3t
A AR KR AR 2 25 5, Forp MR b Y K
AR 37.11% , H AEHL ) KB HN 4.15%. F
2014 4F 5 H 20 H 78 H Ab BUE mh 31 24 3 2
FIREH, F200 18 M Uk 4 (R AR R ) |, 4
BIHEEN B AR 20 em, B 15 em AL, Hr 9
MTEIF AT R TR (H) |, 5350 9 2 3h 3 M AE i
FPRESE (HM) R 76 M AR FEEC 9 103 JFUR 4 FE 78
M EATHRFR (M) FERE SRS 19 30 d(6 H 20 H) .60 d
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(7 H20H) .90 d(8 A 20 H) F-A7RAE, A Fib ¥
RAE 3 A EE CRER, HAEREGA LA T
M EAEY R IRIEREEAEZE O ER ST 0~ 10 em TAE.
—iBrEEtad 2 mm G T 4 CARAFE, T I E 4%

MBC .DOC , % K & ; 7 —# =N, 5l 2
mm A1 0.149 mm i F T & SOC .EOC #1 pH . H T
K (EC) TN 1 TP £ + Ak 1 .
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Fig.1 The study region and map of the sampling sites

2.2.2 SOC B 3 & M4 o Fo 4 3 22 40 M T B9 0 2
SR FHEE 56 TR B0 -4 i #8320 2 SOC % 15 R A
D5 FEFE-K, SO, 23, B TOC-V o 100 E IR A
MBI BE AR5 R FA N M, =E_/0.38 (Ml + 3%
YRR S B, R TR 25 R TR 2 AR A iR 4
AN S B0 22 H) 715 MBC & 2 (& i,
2000) ; DOC & &l it £ B 77K, B TOC-V gy
SN 5 12 BE A ML MR ( Chantigny, 2003 ) ; TN 2R
FHBR B OCR AN E |, TP FHBLBR- 25 AR &, 2R
Je HTEHBE BT be €8 32 U 2 (& i, 2000) 5 333
mol - ™' ) KMnO, 32 #& , 38 3 X} He /D 1) KMnO, i
JEHE EOC & & (Blair et al., 1995) ; % {7 it
1 (DDS-307 Y AL FIE N7 Ty, 868 MR ETT) &
+ 3 EC Al pH(ZK L HE 5:1) , SR HHE T30 5 1 2
TR (E4nHh, 2000).
223 HAEAE K Microsoft Excel 2003 X 54
PEATHEHR  JET SPSS 19.0 %4 X R 48 47 Ak B SE
AT, LR 2 7 22 53 B (One-way ANOVA) 43
MR #ER T SOC R H G4 5 | e b i
J(pH & 7K & EC TN Fl TP ) FAAEY b |- A= ¥ 8 1)
25, VL p<0.05 255 8 3% ; F Person #¢ R AL
RAE SOC S HAd YE2H 43 55 + 3 PRLAR R Joe =2 8] (14 A
KRF ; LS 5 HrHE B AT 5 B | S e il SOC

K E MR 53 () B AR K . Origin 8.0 il &1
3 ZHERE59H (Results and analysis)

3.1 A& R puat SOC K& 4 419 % W

H FEHF M AL 6 .7 F1 8 H A SOC B Hih
Ao 2 fras. Horh  H AL SOC EOC \MBC
MDOC & & E 55 R 45.11 ¢ - kg',30.21
g-kg™' 385.29 mg-kg ' F1749.98 mg-kg™", 1Mii M FEH
SOC .EOC \MBC Fl DOC % & F I {E 43 51k 17.23
g-kg' 12.79 g - kg, 128.14 mg - kg™ Al 39.12
mg-kg ™', BMK F I E KM R SOC F g P 4H 4y
i B E TR SOC BILE M4 % =
(p<0.05).

SOC B FLIH P 20 43 X J A 384 7K e 351 %6 (30 ~
90 d) Ay M L AN AR ] (] 2) . Hor ) X T SOC #
EOC T , 7603 90 d B35 3%, 38 im K s xof Hi 2y
TC I 0 (p>0.05) .1 % F MBC Al DOC U] i 1%
TR ] B 2, s i 28 9 14 R o, MBC £ 30 d
160 d H5 55, 55K W A5 3008 H2 el AN I =& i
Fi3% 90 d J& , K WA A5G A0 2 3 FEAIR T 3% MBC
Tt (p<0.05), TRELLGIZ)h 28.21%. 5 MBC #H
L, DOC MYAE AT A B5URR BRAE 30 d 35 7K o A %
X WA B 241,60 d F190 d K57 ), Hof B it
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IKHEATARIE NI A BEREC(p<0.05) ,60 d Hi 5 w53k 93.84%.
DOC FFEHHI N 30.27% 1 90 d 35355, F K 4

N = 2] mm

35

N
\\‘

AMMITES._..

30

SOC/(g-kg™)
EOC/(gkg™)

6 7 8

1600

MBC/(mg-kg™")
DOC/(mg-kg™!)

Rt

2 BKIRERT SOC REFMAS IR (H . =il M (KM M Al (B EOKE ) , HM MR - 1 SR8 S 3 il e 19 5 5 6.7
18 H A RRFESR 30,60 F1 90 d; A [l FEEFRRAH IR H Ay AR SCAAR Y SOC Rl M4l 7 i 28 ¢ B3, RZ 2 A R R IA])

Fig.2 Effects of flood frequencies on SOC and its active fractions

3.2 AKEMAEM T LEEAM TS LA EAEYRAERAE 3 PR, AN R KR T 5K

WEW YW A EC 922 5 5% B W A pH R 6 A ok, %

IKIEAAE NS £ R 5 F I B PE R AR 3 B0 HOREHE B8N T M AR (p<0.05) |, T TN F1 TP
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Fig.3 Effects of flood frequencies on soil properties and aboveground biomass
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PIRI A H AL KT M AEHL (p<0.05) AE Y HE
YRS 6 1T AR M FEHISH HEHE 8 A
1 WAH B, ZRI0A M AR <H FEHB (p<0.05) .

H A Y- E R o 2 M RS 375, 45+
A BT AR AR — 22 S b AR b -
Ay A W AR AR A pH R 7 A b BRI
i AR 1 Fa R (p<0.05) s TEFEFE W (30 d)
FrK B AR L, EC ) &2 PR AR (p<0.05) , 1
TER:FE RS (60 F1190 d) , & /K4 A1 EC 14 52 01 i
T a3 (p<0.05) ; TN I TP 7£85 3% B R A H 3%
AW AR ABAESRE IR 5 (90 d) D & 25 B A (p <
0.05).

3.3 SOC R HEEMH» 5 EAK R A 430 - &

WEW < R

SOC K H G MR 4 5 + 3 A % 53 AR ) M
AR IS R B R (F 1) ,EOC R TS
EC TP 3 AH XA (p<0.05) , 5 H A& K 7376 B
FAHEME, T SOC . DOC #l MBC 5 EC A2
B JC 8 2 A G, B 5 pH TP FI TN & i 38 A ¢
(p<0.01) M 5 pH 2 W EFAHK, 5 TP A1 TN
5 3 IE ARG, MAH I REUW K /NRE , pH TP
TN 7] AR A N2 5200 SOC Y 325 B4k PR 7 (5 HL 44
KF T AR A PR IE PE 4 o etk i 22 55, 3L
X FREE T UM A7 A — 2 I 22 55, 40 EOC X
pH Al TN # A UE MBC Fl DOC X 2 7K 4 0 fi
B, 5 WA (p<0.05).

F1 TEEAMRS SOC REFEEHASHIHERXER
Table 1  The relationship between soil properties and SOC and its active fractions
EC pH oK AP TN TP
SoC -0.04 -0.81"" 0.34 -0.38 0.97"" 0.85""
EOC 0.48" -0.12 0.24 -0.14 0.38 0.44"
MBC 0.25 -0.66"" 0.44~ -0.23 0.77** 0.65""
DOC 0.02 -0.77"" 0.44" -0.25 0.88"" 0.75""

. FORTE 0.05 K LB EME, *F FRTE 0.01 KT BEAHE , N=27, FF.

— s

T ERST P (R 2) AR R, 5 —
RIS — F A5 sTEk Rk 2 T 70.07% , Hovb, pH &
K3 TN F1 TP 555 — F M B A 56 56 R i, H

A R -0.81.0.71 .0.89 F1 0.68 , X F 1] +
% pH TN 1 TP %5 4 S Bk P S5 7 B s [ YT 11V 5%
b A MR AR P R A

F2 EHSEEERE
Table 2 Load matrix of principal component analysis
EC pH K TN TP AP
Fs 1 51.13% 0.65 -0.81 0.71 0.89 0.68 -0.48
T2 18.94% -0.56 0.04 -0.31 0.37 0.68 0.38

4 1118 ( Discussion)

AR 3t SOC K H I M 41 4t % v

TR AT R AR AR ] 1380 9% 18 A 25 R Gt KA
HEEH T2 — % TOC TN 1 TP A — & M (&34
4, 2006; Spohn et al., 2013; Luo et al., 2014).
ARWFFE M & 7 A4y MBC 4, M FEHBAY SOC B H
TP BT H FEHL(p<0.05) , 582 7R
WEAS TR SOC 434 7F 9% 245 SR AR — B0 ( 20 %,
2009) .3 1t B 7K A3 38t SOC Bz H i M 2 4
Km0 W, 6Bk SOC RIS 44> & &=

4.1

i 5 7 HE AT 2R T i e AT, 7 A K — IR 5 K A
R WK B AR KR, —Jr i, W A
P M AN [) ) W 7K 3l 7 55 B BT AS ) 7 58 1 M
X, 52 B 52 W) 51 el B4, 2 MR ) A+ 7% ) A s
VBRI T B V% 1 o, E T D T A DL
A (R AR A, 2005) . A SCHOAE ) M AR
AR H R M PSR P AR ) KBy
MR (1517.61+31.23) g+-m > F1(1366.79+195.84)
g-mf2 ,ﬁ%ZIﬂ/&ﬁﬁ%%%(l)>005)—‘ﬂﬁl—ﬁ%,
A b A ) ik B W S a2 ARG 7 U954 11 3l
A YE IR 3 E A, 2008) ,/H M A HLK #
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WIRAE R T HOREHL, LA YIRS T5 W) S s R AR T 4%
Gy e Bk T b R AR Y ) T ) 1 3 A
XA RESREIE AL H A1 M PIREHE SOC BGPEA 7 25 7
JRR Z—. 55 —J7 1, KRR AR 3l ) B A
BLIR A TG ML 3 B WA | AR SCE T 37 A1 D o 355 5 52
IR B, K HEATR G X SOC A1 EOC 114 J 31 5% i)
ANK BN MBC A1 DOC 45 AR 35 H FEHuAE 4
TIER R M SR 90 d J5, 5 H FEHBAH
MBC 1 DOC % & 2 3% T Rt s, T B il 4 51
27 28.21%F1 93.84% 3% J& K> MBC A1 DOC X ¥
B AR AR R UG, Hodp MBC R B2 H I AR L B
R A S A PN BT 25 BB AT BT 9 6 B, K K s s
B A B S ot A A2 B BR ], A F T Rk
Y H K ( Poret-Peterson et al., 2007; Ji H #f 4¢,
2009) , 4 H HEHBAE Y- T RE 2 B M A b3S 57 )
ARG, S PG PERRAIL, S 30 MBC & ik
FREAR, T DOC FELE [ AP TE YR 2R 70 )
ERYUT A KSR, BT H R -+ R sh 3 M
FEHLIS , SZ 97 52 W B R R N T DOC Y REK,
T I DOC F i B . S0C K HIG A 72
(] B AE DA AT i 7R (3R 3) , SOC e Hoi M4 73 Z 1]
5 2 IEAROC (p<0.01) |, HAHSC R A K T0.48,
Hrp MBC 1 EOC 5 SOC )4 26 & %0 Bl 7 ik
0.837F010.93,iX % W] L A HLAKIG PR o & AR K
FREE T SOC 4k, [ i HOuF -+ 38 HLa B B A
RE BRI, & SOC 28k R 3 )y (X £ 45,
2007) . UL, MoK #EACR IS NS , MBC 1 DOC % &
FA% (HH T MBC 1 DOC 5 SOC He i/, S 34
Wi soc &AL AR i (A E K BIER T, soc
R AR

®3 SOC RHEHBEMASZEKEXXR

Table 3 The relationship between SOC and its active fractions

SOC EOC MBC DOC
SOC 1
EOC 0.93"* 1
MBC 0.83"" 0.76 ** 1
DOC 0.51"" 0.59 ** 0.48 " 1

4.2 IR AP AT SOC K H E M4 4t
IKSCECAE AT LA i+ S A S B
M) SOC F Hyg M4l 43, thml DL a1 F 1 & K
Z5H EC ,pH TN 1 TP %5 FL A6 J5 1] 4% 52 i SOC
K HAEPEZH 4Y (Spohn et al., 2013) . AR SC3f 3 AH 56
ST, B EOC 4b, SOC Je Hoimi 4043 2415 pH

BREAME(r=-0.66,N=27,p<0.01),5 TN
(r=-077, N=27,p<0.01) Fl TP (r=-0.65, N=27,
p<0.01) 2 W FIFEAC, X 5282 E (EHFBEE,
2013 ;504 2014) BF 57 45 A — 2. F2 0043
Brift—20 iR pH &K TN Al TP 58— F o
ARG SE R B, X U W] pH TN I TP J2 9K gl 1
TR A LR PR AR TR 1 32 2 e . Hovh
pH 1T DL i U P M R 1 5 SOC K HR
PEZR /A (45 2545 2002) , 0] LA B 2820 SOC
NG 47 & &, A1 Vance 45 (1989) 8 13 R KA
AR R, HE W R SOC i pH T
Wi FE e, X UL pH T e, sl E /Y SOC & iy
i, i £ 3R SoC & K I b 2 )5, Grybos 4§
(2009) 3B 1L AF5T pH 3 Xt e nT i HLEK R 0
KE,pH M 5.5 2843 7.4, DOC B In T
240% , W E—HAESE T X AE58  AWF5E M FEH 1
% pH(5.8420.11) W& 5 T H FEHR(5.4720.11) ,iX
2R HE M FEdb + 38 DOC Rk, B 2Ok i 15 SOC K&
HIE M 4y B J kb e A, TN A TP X SOC A
HEAEF W0 M e f | AR R A TR
FEAEHR, S I A T A B, =K
Z AU AR AR & O R | HoAb S 13 b X sk [
EARKFI (LA, 2008) A WIEINN, £)Z
+3E C/N AR, AP AE R ( Prescott et al.
2000) , fil [ 45 i 7 A X855 5 55 A0, B 1 C/P Af
R EUMA Yo A WL R 2 B, )l 22, WA
FIT A 316 3550 B ( F RS, 2014) AHE
ST M FEHL 3 C/N FIC/P 435100 11.84+0.32 Fi
25.59+0.72, ¥ #F/NF H #EHb £ 38 C/N(12.66+
0.41) Fl C/P (54.46+2.24) (p<0.05) , {fif5 M Kt
TAE ) o f A DLBIE 1% 20 T, i e R AR B8 7 388
55, A H: SOC K HE P4 43 B 441K

5 #5i£( Conclusions)

ATIFFE A A ] 1 10 f £ ¥ I S - 2 BT A8 S A
SR AE A i 55 SR AR S B 70k, A T e v
(2R 7K ) v ) e (A3 K8 ) SOC B LTk 1 4
YRS IR — 2T T K HE A R Xt SOC K
GV A i 2, 45 R 2 B, P (O EOK )
(1) SOC Fe HoTE PR 43 i B B 25 /N v ol e (1
IRIKHE) 1) SOC F HTE P 4 45 b 30 48 i oK s
WX SOC 1 EOC ¥ A &5 i, {H X} MBC F1
DOC %00 5 35, K #3234 fin J5 MBC Al DOC &



980 woom B

36 %

R R Bt #2703V SOC 275 £k 1) B 2 0K
B 12— ;KM pH TN F1 TP J2& 5 M) [ Y1 11 fi
ML SOC K HE M4 o i T2 K.

EEEEREN Y MNE(1954—), B LA R, R A,
FEFRT AR ENHRMFFET ESHERIRS
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