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w E I UL M R Pk HEYS (ND ) | P EREIRAME (HH) | BRBE
(TC) . ZEHME (IJB) M#ME (LT) LA S, s LR RFEBRA S . Fikmg (1,
5— W IR A% R AE R AL B A AU ( RubisCO ) BTG R HoR WAL i ad 3L (cbbl) RIBEHF X EA1H
W, ZEEFEW . R4 (TC) . MR (SOC) . MUEW B R (MBC) FIl A7 MLk
(DOC) H¥K H}6 380 ~33 830, 1209~2 259, 124.6~1 282, 2.848 ~18.00 mg kg ', HEH{H s
fEFEMAND > HH > TC > JB; +3ERubisCOREEM:7E38.08 ~125.1 nmol CO, kg™ min™'Z [,
ND + 3 RubisCOMEG P 5 (125.1 nmol CO, kg™ min™') , TCHAK (38.08 nmol CO, kg™' min™") ;
HH5JB M RubisCOMETE 4> %24#38.85. 66.05 nmol CO, kg™' min™'. T IEchbIFH M+ N TE
36.07 x 10"~ 195.6 x 10" copies g 'Z A, ND#&w, JBHAMK. MMM EW], MBCHIDOCS chbbIFEH
VIR BEIEME (p<0.01) , MTC., SOCHHIS5RubisCORFE MR BFIEMHIKER (p<0.05) . &
WA RV, [ R EE S chb BN 5 25k H - HAA B VI OC AR, XX T — 2545 705 30 B0 i1 0.l 1 S e
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fE H IR MU ECOM T amae 1, 1, 5-—w
i A% Wi PR AL T/ 20 ( RubisCO ) J2 4 il M4
IR OGO TS R ARCO, B e R
A . RubisCOMg M H A% I K ebbIfE KA A2
ARG LR EHFHETOA 1) Z M, T4E
K, fEREHUEASRGWZE T AMTHER
XufiTabita " 4 5 % BLIE T chbIBE N ¥ [ Bk 4 4
YIEARFKZE M2 BB, BRIEEES Y Bl &
B, fege P AR Y TR (RubisCO ) i &
HURE B 1 A R A Y R e — ARk i T .
Yuan% U0 R EL, 7ER I 5B HLIR FIpHE B
Wi 3 T c b b I PR [ Bl 0 20 W) R s 4k . F B R
RubisCOME T PERY i FZ AR o i BB R G K
WHE S g AEA I L3 5 1 R E S R g
CO, Y[l & 5 HF B 7 x5 T4 BR AU A2 e B B %2
MRS, BRT, T kb A 58 [ ik A ) 7E CO, [
SE I AR A AT VE M AT A

HOPHI S b E R, 1 EALS 130 km®,
LA 5 1 Y B e B ot A A 25 A 1 e AR 0
T e i 2 0 1) 1 e 05 T A X6 T A R T b A i =
SEHEBE R A R L BAT, X
R0 B 1897 20 b, - S e AU 25 43 A 5 3 A8 AR A AR AR S
N T EARZIE . 254 D B TR
PRI AR )2 S HLER 23 A R E B e A
T, RIAHE BEIE S AR DR, HH
RIZLIT 28T R, M 5K 5 T ) A W) ik e 52
Wi 45 4, - A ALK 53 AT 1 T ZE R . B HE
2 DT PHE T ORFI B RAERAE I . R F 2 4 e
R, R TIERER G B RAERD N = FZ
[B] 9 28 BAE IS4 g s A ALk e A & s, Bk
TFF 5% TC A 170 1l 0 <A 72 AT 1 i, - S s - Ay A
b, BT A mE R ARG SO . 1
A= W) 5 B A PR 2ok R 22 TR A2 2R R S VR 45 AR
e T ERIPEER . A 3k RS BH 1 me AL LU b A
O IS A P RE I BE TS . R ( Bare shoals,
LT) . 22 AR ( Zizania latifolia community,
JB) . ME—FEMRAHE (Mixed community
of Phragmites australis-Carex cinerascens, HH) .
BERBEY ( Carex cinerascens community, TC) #l
MY ( Triarrhena lutarioriparia community,
ND ) J#FFEx g, 04 A [m) Al o i v L ik 2H
53 W 73 A RRAE 5 52 e PR R HE A e G B il

(RubisCO ) . [W#ILH cbbIfIFEF, XX B HFFH
R AL A S R G R PR HA L L,

BRI

1.1 ARXHER

I AR IR TR A R T IR S 7 B
# (28°52'21" ~29°06'46"N, 116°10'24" ~
116°23'50"E ) , J@ WA XA, e da,
W, e E, WESH, FRHRE
16.5~17.8°C, LAEMEK, FFHFEKEL 570
mm, FEKZETIELI—6H . B FHIBT20084F gl it
W E R G AR X, LR AR, R
B, HER T TaEsR. ZHEEE YR
VRS HTKAEZM, MIT.C YR, FEHRE
oy A LR R AR, O A BT N 2 FLRE
. BEBEE . BRI G REVR DL SR gk
B S
1.2 #HigERHRRE

AR5 T 20164F3 7 2 B AL 1L bl .0 2
PHRE (HPEAR KR . 28°53'01.55"N ~ 28°53'03.26"N,
116°20'32.14"E ~ 116°20'31.36"E ) A [6] & F2 {3
WY REEREIEET (ND) . BEBEE (TC) | %
HE% (JB) . ME—aRmIRSHE (HH) X
WM (LT) NWFFEAT S, i IS B T 2 40y
TR AT, B AN SRR S e, &
ABEEAFVER350 cm x50 emAEJr, F154W
MET . AN NS em, 50 cm Py JFUR 58 BUREE
R AR L HERE S . BT R AE R G AR
B HHOMR G, HAREAR W PR, SR L
R BIAE R AA . B— 5 i A4 C IR T+
SRR TE K AL BT g, HL 72 h N5y £ 4
PEAT AL BE, #EATRubisCOBEN I, HAx 8k
A-80°CUKAEI#ATE, M TDNASREC, 35047 A 14
5 9 ) 18 S 0] AR UEAE =22 ) e SRR
TH AR E
1.3 TEBAMREEEENE

g p H R H fL A, B 3 5 28K L
1:2.5 (g: ml) MIREEE R IR & 5 HT 0 15
W R KRR E Y A
ik (TC) . &% (TN) W T )5 ot R o
i (Elementar Vario, fE[E ) Wl ; +FErH
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PEA HLER FHEALER (0.5 mol L) B4RJ5 26t
FETF I 0y A LA SR T R A S A
PRE T O W LR R SR T R —
K,SO 23 m5E 7 . 0.5 mol L™ K,SO, %
(50 ml) B S REANHrif 1€ (25 g)
30 min, ZJ& P 8% R B 4% i ik D RAR W T Y
AL MBI R R SRR Y
AALET (CAT) HIKMnO, i i, Wi
DL AT WS FEKMnO 0 22 FH R R R E W il
(Suc) RH3, b-mHE/KmR W akle, B
TP DA 38 v 3 A 2 B 1) 22 e B OR

P RubsiCO il 16 4 I 52 SR FH A 7 I 18w
7 R R R B B R P R e B AT
TAbRE, KBRA AP NG, AT
BHTERARGET L. KR T, RIS PR
T R TR, Z)E B O E s, b
TE TR PO A B TR A 1 4% 3K 31 8.0 %% i N 45 2 14 B 1T
VE, WEE P RDIEI A . BREPELES0°CTN %
SRR (UV-1800PC, i kNI A
BRAF ) (A=340 nm) W78 2, R HEREAR
fnt, 5-—WERAZERAE ( Rubp ) FIPWARMEE (A R IK)
9 1 o 1L
1.4 TIEERERE (cbb)) TEEDH

+HEDNAFOmega ( OMEGA Biotek, EH)
R &, PR U B AR, DNAM 2l KX
Jo i A B B EE I FL vk ( BG—subMIDI, "l )
FBEE % 248 (GDS-800, UVPAAH], [ )
FE o IR “HMDNAZEfE FGRF & (KR,
E ) XDNABFATalAl . 38 5 55Ot i PCR
( ABI7900, Applied Biosystems Inc, ZEE ) %4
W chbIJE B AT 5 /A Hr, SRS (Kaf:
5'-ACCAYCAAGCCSAAGCTSGG-3', V2f: 5'-
GCCTTCSAGCTTGCCSACCRC=3") , #
492-496bp LR A BE 1Y, BRI YR
(16S-F: 5'-AGAGTTTGATCMTG GCTCAG-3',
165-R: 5'-GCTGCCTCCCGTAG GAGT-3") 4 #4
A 16S rDNA K48 o ik R AR PR S %
ik [1-2] .
1.5 BUESZITHH

B ) b BFN ) B A I Microsoft Excel 2010
BOEHEAT, SRFISSPS 20.0 #4777 24000 (B
REHEMN) . ZEE (Mror B FH2z
535 (Tukey HSD) ) KAHRM M (B IRFRL

(Pearson) ) . KHCANOCO 4.5 for Windows X
BRI T HE Y o M A48 5 B (PCA ) RIITAR
43#F (RDA) &

2z R

2.1 AEEHEE TIEEKMER

T K (SWC) £45.5% ~ 58.64% 2 [,
ANRFEYZERIE B % 2R LEpHAE4.94 ~6.04
ZIE), BEEMMEAKL TR, pHELF & (ND <
HH < TC < JB < LT) , HND®EF{KTIBFLT
(p<0.05) ; LA (TN) fE1 090 ~ 2 490
mg kg ' Z M), HAPNDREE B KT HAMBE; +
HERPIR7E156.3 ~ 322.8 ml kg '), R T LT3,
HAbm g itis LR FER,; HES AR
THMEFE0.194 ~ 0.366 ml g ' =Z (], LT3 E TNDAI
HH (p<0.05) , H5HHEpHEH—, Xl
@b S AR H AL, RIS YA
0.059 ~0.311 ml kg '], F£MW HHHEE, LT
i, HHHEZE KFIBFLT (p<0.05) (F1) .
2.2 AEEHLDR TIEHREASD

+ P TC, SOC, MBC. DOCHKR®&K N
6 380~233 830, 1209~2 259, 124.6~1 282,
2.848 ~18.00 mg kg™, H V- I{H 1A P BE V5 ) 3
KEFEHHND > HH > TC > JB > LT, NDR#EK
FTCHIDOCT & &% & FLT, NDFHHMMBCH
BERESTLT (p < 0.05) , WK1, PCAHrA]
2 S AN [ A 0 s b SR R sk 4 A3 Y 22
S, URSBHERWEERFE, NE2WLUE
th, TBRI LAt A B HE VR AR 4 4y 22 ALK, TCHI
HHAE R 4H 3 2 S A . MBC, DOC, SOCKTC
DU o ] 24 552 TEAHOG
2.3 AFREIMEHAED + 1% E ik X EERubisCOEE &

HEchbl

+ 31 RubisCOME I P 7£38.08 ~ 125.1 nmol CO,
kg™ minT'Z ], RNEMYEEE B, ND L HEh
RubisCOME PE = (125.1 nmol CO, kg min™") ,
TCH % (38.08 nmol CO, kg™ min™") ; HH5IB
) RubisCOR % ¥4 9 4 38.85, 66.05 nmol CO,
kg™ min~'o ND--Herp s a2 HH . TCHI3.6.
3.71%, ZIBM2M%, HNDHMIBAH W B &E £,
JBHHERTHHSTC, HHHSTCH L B % 2 &
(p > 0.05) .
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Table 1 Physico-chemical properties of soils in different vegetation
Bk % E - R it Ak A I
. . . o FEBERSucrase
pH Soil water content ~ Total nitrogen Soil respiration Catalase .
. . . (Suc, mlgh)
(SWC, %) (TN, mgkg") (Resp, mlkg') (CAT, mlg")
F KB Triarrhena 4.94c 48.4a 2 490a 207.3a 0.197b 0.184ab
lutarioriparia community
(ND)
TRABEY% Mixed community of  5.13bc 52.31a 1 607b 322.8a 0.194b 0.311a
Phragmites australis-Carex
cinerascens ( HH)
LI REVK Carex cinerascens  5.24bc 52.98a 1 270b 248.6a 0.230ab 0.205ab
community ( TC)
ZEARETS Zizania latifolia 5.76ab 58.64a 1 243b 304. 9a 0.307ab 0.106b
community (JB)
#LiEBare shoals (LT) 6.04a 45.76a 1 090b 156. 3b 0.366a 0.059b

M #hRE—FIARE TR R % FiAE Tukey HSDR:H:5% W& KV, TIA Note: Different letters in the same column mean
significant difference p < 0.05 according to Tukey HSD ( Tukey’s honestly significant difference ) test. The same below

T

Soil total carbon

FHEATHURR B 29 2 ik

Soil organic carbon (SOC) and
micobial biomass carbon (MBC) (mg g7')

TS A AT LR

Dissloved organic carbon

(TC)(mg g™

(DOC. mgg™")

0.020

0.015

0.010 l

0.005

0.000 1 L 1 1 1 1 | n

—t—

ab ab

AN s s e

HHE

- a a SOC
MBC

3 be

I
e

&

=

I ab ab

ND HH TC JB LT
Hipk 2 Vegetationtype

H . WP AR FEREFRRA R 2SR R 22 8 8 Tukey HSDAGEGS5% i 3 /K F, T Al Note: Different letters represent significant

difference in different vegetation according to Tukey HSD, p < 0.05. The same below

K1 A[ERE B S Bk 20 53 5

Fig. 1 Soil carbon fractions in different vegetation
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2 C RubisCO
- * ya E cf:lbe’“

= 200 &
DOC = E T
St ﬁ FCI; = a
= = E150F ]
S . £g2 i
Or ‘v “"3 = X,
§ FEQ 100
& 1c £z5 | b
= oS53 sof ¢ ¢ o N
% 1L e Ll T
SOC - 0
. * 5 ND HH  TC B LT
s : HEHE 2 Vegetation type
I . . . . . .
-0.4 R 1PCI (88.7%) 1.2 3 AR RES + 3 RubisCOBRTG M M cbb1¥% U1 %L

TE: @CHRIKIFE LI, ANREMELE, VHEREL
H2; & NZEAREE L1 Note: @ stands for soil under Triarrhena
lutarioriparia community, A for soil under Phragmites australis-
Carex cinerascens community, V¥ for soil under Carex cinerascens
community, 4 for soil under Zizania latifolia community
K2 HEmRA > R b
Fig. 2 Principal component analysis ( PCA ) of soil carbon

fractions in soil

Tt HEchbI N E P N AE36.07 x 10" ~
195.6 x 10* copies g 'z M, Hh, HKEMEND
(195.6 x 10* copies g ') J&mIKMELT (36.07 x 10*
copies g ') HI5.44%, HHEND., TCHIBI W #%
5 (p>0.05) (K3) .

XFISAHE i AT AHOCVE 20 B, S5 R %R W], +
HErhRubisCO/G G 1 5 T e 5E [l eb bl 5 1 25 1EAH G
(R*=0.2815, p < 0.05) (K&l4) .

RubisCOf#{% RubisCO activity
(nmol CO, kg™'min"")

L P L

Fig. 3 RubisCO activity and number of ¢bbl copies in soil

relative to vegetation

24 AEEHERTIEKREAS . EREBRubisCO
K cbbIERH BB X F

2.4.1 R8T TR A AR AL 43 1Y 52 RDA%}
Fres R3], B+ TN S Gl 2k %
IEAHX (R*=0.9881, p<0.01) , +HEpH. CAT
5 R BT A U A 3 UG (R? = -0.8347,
-0.7918, p<0.01) , :HESucHHFHKEHE —

BB FEFEME (R=0.7578, p<0.01) , i
Wi BE 28 — b 5 50 Mg AR 4f AR R
XANAEEH T . TNS YR — AR BN
0.9633 (p<0.01) , pH., CAT. SucH5#F —
A Y A OC R B0 ) -0.6408, -0.6079, 0.5818
(p<0.01) , kB 5 AE B 1 HEmk 2 4343 A 11 =
BN BEMRKZETN, pH, CATHISuc, TNE£kH

st R=02815

0 50

100 150

chbl% DUEL chbl copies (<10'g™")

El4  +3EchbitE D5 RubisCOREIG 11 1) 56 &

Fig. 4 Relationship between soil RubisCO activity and number of ¢bbl copies

http: //pedologica. issas. ac. cn



1274 + b1 2 Eile 54 &

: SFEIEME, SucHDOC. MBCEIEAMG, TipH .
' CATS %M 2K (E5ME2) .

2.4.2 T EEERZA ST . [BEKEERubisCO M ehbIFEH (1)
MM MBCHIDOCH ¥h et — 4l S A i 2 1EAH

1.0

g X% (R=0.8339, 0.6421, p<0.01) , TCYH SOCY
: Py Fpef A B IE A OG (RP=0.5463, 0.4988,
; p<0.05) , B, ANFEH S5 HMBC. DOCSl
= Sebb LR R B FIEMSE (p<0.01) , WTC,

SOC%> 415 RubisCOR &2 i 1IEAH ¢ (p<0.05)
(E6fm£E3) .

=1.0

0.6 ER 1 PCL (94.9%) 1.2 3 i B

5 L3 oy R 5 F T 00 AT "
N5 A< 2 B YAN 1=
Fig. 5 Redundancy analysis ( RDA ) of soil carbon fraction and 31 Tﬂ#ﬁ%xiﬂii‘%ﬁéﬂﬂ &:’E"T/ ﬂrﬂ]ﬁ

soil environment factors ii%ﬁmﬁifz ( SOC ) E%ﬁﬁ%‘ﬁ% , /H\:Zf@/\ jfg
=2 RDAHIFHMEZLIENRBRERFTERXER

Table 2 Relationship between RDA ordination axis and soil environment factors

SPEC AX1 SPEC AX2 ENVI AX1 ENVI AX2

SPEC AX1 1

SPEC AX2 -0.105 5 1

ENVI AX1 0.974 8 0 1

ENVI AX2 0 0.767 8 0 1
pH -0.364 5 —0.640 8%* -0.373 9 —0.834 7#*
SWC -0.171 7 -0.208 6 -0.176 1 -0.2717
TN 0.963 3%* 0.099 0.988 1** 0.129
Resp -0.263 8 -0.144 2 -0.270 6 -0.187 8
CAT -0.333 5 -0.607 9% -0.342'1 -0.791 8%*
Suc -0.083 9 0.581 8% -0.086 1 0.757 8**

¥:: SPEC AX1. SPEC AX2. ENVI AX1THRIENVI AX243 3R /m Y Rhal1 . 2FI3REEA1 . 2; *RRBEMR (p< 0.05) , #*L
A B EME (p< 0.01) Note: SPEC AX1, SPEC AX2, ENVI AXland ENVI AX2 stand for the species axes 1, 2 and the ambient

axes 1, 2, respectively; * Indicates significant correlation (p <0.05) , ** indicates extremely significant correlation ( p <0.01)

&3 RDAHFMRTEEHRASHBRXER

Table 3 Correlations between RDA ordination axes and soil carbon fractions

SPEC AX1 SPEC AX2 ENVI AX1 ENVI AX2
SPEC AX1 1
SPEC AX2 -0.141 2 1
ENVI AX1 0.943 0 1
ENVI AX2 0 0.701 7 0 1
TC 0.499 2 0.546 3* 0.529 4 0.778 5%*
SoC 0.046 3 0.498 8%* 0.049 1 0.710 8%**
MBC 0.833 9* 0.067 5 0.884 3** 0.096 3
DOC 0.642 1%* 0.080 9 0.680 9** 0.115 2
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T

(<]
S SOC
RubisCO

S

=]

o

~

&

= DOC e

chbl

[ ]

T

0.2 R4y 1 PCI (88.75%) 1.0

K6 a2 o35 [ BRI S 1 e chbIBE P TUAR 0BT

Fig. 6 RDA analysis of relationships of soil carbon fractions with

RubisCO activity and cbb! gene

RVRT S PIFR AR . FEPAR T5 P AR R A JE 1L,
LA D0 5 5 R B A% R X 4 0 4 il (R
P, REREHIR R, o TR SR8 2 B SOC Y Y
2 ORHEGE % B, SOCTE A [l Mk + 4 v &
HRFCHND > HH > TC > IB, SI0HLI mFHh b
CJT BT NS, XSS R 4 R
HKl, ARCHSOCHFE N1 209 ~2 259 mg kg™,
AR T A 0 AR ) 3R B M A L
Jierik (14.9~35 mg kg™') , MfET R3]
2 38 A4 3R PH I - A HLR & & (1.07 x 10* ~
3.52x10" mg kg™ ) , UL, BPfifEm—i@i, SOC
WA 25, XAl e BURERT ] | HORE i 5 DL K BURE
E¥ERR, WS RFEEDRERAR X, A
Sk PR 25 B2 M 0 B X SOC I S M AR 25 240

MY YR (MBC) &5 £k
FULES ~ 10 pm 22 [8] A T Tl 25 4 ok v T 25 (405 MRS 5
W, 22 R LI AR BB A R R B Y
BRI . ASBFSHMBCH & 124.6 ~ 1 282 mg kg™,
X5 Bl O S B R HIMBC A i (174.9 ~
925.4 mg kg') MIEARK, SGHdRS Y HEM
YA B HMBC & i (940+69.11 mg kg™') Wk
WER 2 . MBCHSOC A R AH 4 28 A0 4 4 vp &5
A — 8, UL R TE R [P T
MBCHISOC i F AT .

DOCH 4 Hefale & W /b s b i FE AR G, HLnJ
FE—E I ) P & AR R L sk, 2 hY . kY
SR A RS B, BALILE# - EDOC
5MBC. SOCTEA [AIAH $ 25 #Y + 5 vh A2 4k i e —

. A, DOCH i 42.848 ~18.00 mg kg,
T 4% 0 76 S 2 i 45 2 Ak L EDOCH
( >100 mg kg™ ) , HEWEFMADOCT EIKL
(7.70~18.25 mg kg™ ) , BLBADOCZ M /K ki 3
SRR T Rl ) R R 0 K SRR AT
UNRR e AR A TR AR, H A EDOCHE & A
fi%, UEBH, K%t b £ EDOC Y Ik i 1 FH T3
HERK

SRR A R RBE, TNBA N 2B
o 25 R G BRAE R P BRI 2 X S ARG
RN S5 e — 301 o TN 52 ik 21 43 1) fe o 22
W&, HTNSmA 588 E EHE, AR
BA A F A WL R A L HAdA RS
AR LA ALK 1 R, JREON 1 e
LR R WA RN, AERmawk
A5+ 4EpH 0 PR A - SR S

TR HAE YR R L SIAE ) SR A
I 53 Wb 0 AE W IE R 0T, AT 5 | R A A B A
U OSSPk s 4 i3 U (AR N 1/ S 13
M, HIERERERG (Suc) 5DOC. MBCEHM W3 1E
M, A SR (CAT) 5DOCHMBCE N &
FEOHK, XERERS Y IRE N Y R e W
Z=SucifitE 5DOC ., MBCEM 2 35 1E M KL 4518 2
— s EEAERM AL P WP, CATYS
AL SR A R R R EAG, SRR L RA—
H, Xrae Sl M KA AEE K, TEH
FEWIEI TN KB £, KOEH) ETHRR4s T £35S RS
B ik, DT 6 75 - 438 ot AR ) A A AR A
AR,
32 AEEYMEBTIEERBEEREREERA

Tk

RubisCOM &M Ak 8 75 Ak W R H R 2R SCH B
HEAFCOL I E R BRI B, chbIFED &4 FS RubisCO
il . 8 B RubisCO G M SR 2 3 = 1Y H 371
A= Wi [ AT T o AR Bk TR AL D BERE KT, RubisCO
i35 A T A M S e SRR LR W T B

AW 5T K B, B6BH T RS AL L0 M 1 4
RubisCOf#F 1% PE7£38.08 ~ 125.1 nmol CO, kg ™' min™
Z, TR Y S iR T 3 RubisCO
fit 1% #£34.06 ~ 71.61 nmol CO, kg™" min™'. K[
YiREvEH, NDA 3 rh RubisCOBEE % (125.1 nmol
CO, kg min™") FlebbiF: A ¥ 11 % (195.6 x 10°*
copies g') fr, JBFITCABERubisCOME I M4y
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Activity and cbbl Genes in Nanjishan Wetland of Poyang Lake
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Abstract
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[ Objective] Soils are an essential section of the terrestrial carbon cycle and act as either
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source or sink for carbon, depending on what fraction the carbon is in and its stability. However, few studies
have been reported on relationship between soil carbon fractions and carbon fixing process ( Calvin-Benson-
Bassham cycle ) in wetland soil systems. Ribulose 1, 5-bisphosphate carboxylase/oxygenase ( RubisCO )
is a key CO, assimilation enzyme in the Calvin cycle, and its relationship with its large-subunit I gene and
soil carbon fractions may provide some information about their relative importance to the genetic potential of
CO, fixation. Meanwhile, RubisCO enzyme activity and soil physicochemical properties were determined,
and statistical analyses were performed to identify key factors driving microbial CO, sequestration in wetland
soils. [Method] In this study, soil samples were collected separately from wetlands under. Triarrhena
lutarioriparia community (ND ) , Phragmites australis-Carex cinerascens community ( HH) , Carex
cinerascens community ( TC ) and Zizania latifolia community ( JB) and a bare shoal (LT ) at Nanjishan of
the Poyang Lake in China, for fractionation of soil carbon and analysis of soil organic carbon ( SOC) , soil
microbial biomass C ( MBC ) , and dissolved organic C (DOC) , activity of RubisCO and its large-subunit
[ gene (¢bbl) . [Result] Results show that content of total carbon, SOC, MBC and DOC in the soils varied
in the range of 6 380 ~33 830, 1209 ~2 259, 124.6~1 282 and 2.848 ~18.00 mg kg™', respectively, and
the four patches of wetlands displayed an order of ND > HH > TC > JB in terms of variation of their means.
RubisCO activity in the soils varied in the range of 38.08 ~125.1 nmol CO, kg™ min™ and was the highest in
ND reaching 125.1 nmol CO, kg™' min™" and the lowest in TC falling down to 38.08 nmol CO, kg™' min~". Total
number of copies of ¢cbbl genes in the soils varied in the range of 36.07 x 10* ~195.6 x 10* copies g”', being
the highest in ND (195.6 x 10" copies g™ ) and the lowest in JB ( 36.07 x 10" copies g' ) . RDA analysis
indicates that the main factors affecting distribution of soil carbon fractions are Total N, pH, catalase activity
and sucrase activity; and soil total N is the most important factor affecting soil carbon fractionation, followed
by pH. Correlation analysis indicates that Total N and sucrase activity are positively related (p <0.01) ,
while pH and catalase activity negatively related to carbon fractionation ( p <0.01 ) . The contact of the soil
with the atmosphere might lead to a significant negative relationship between soil catalase and carbon. The
correlation between MBC and carbon ¢bb! gene is the strongest, followed by DOC, which shows a significant
positive correlation with cbbl gene (p <0.01 ) , while total C and SOC are significantly and positively related
to RubisCO activity ( p<0.05) . [Conclusion] All the findings in this study suggest that soil carbon fixation
enzyme and cbbl gene are positively correlated with soil carbon fractionation, which improves our knowledge
of their roles in carbon sequestration and nutrient turnover. Obviously the study is of great significance to
further researches on soil carbon cycle and its microbial mechanism in Poyang Lake wetlands.

Key words Poyang Lake; Carbon pool; Carbon fractionation; RubisCO; cbbl gene
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