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Variability in and factors influencing soil microbial respiration in the Jiuduansha

Wetland under different successional stages
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Abstract; To clarify variability in soil microbial respiration (SMR) and its influencing factors, characteristics of SMR and
soil physical and biochemical factors under different successional stages were studied at the Jiuduansha Wetland, located at
the Yangtze Estuary. Results indicate that SMR varies significantly among different successional stages of vegetation ( P <
0.05). SMR in the Phragmites australis district is lower than that in the Scirpus mariqueter district, and SMR of Spartina
alterniflora dis trict (0. 367 mg-g™'- (24 h) ™') is the highest among the five vegetation types. This implies that S.
alterniflora can greatly enhance SMR. Considering both SMR and input of organic matter from decayed plant biomass of
different vegetation types, wetlands composed of a P. australis community, in theory, have higher capability to accumulate
carbon. Results from Path analysis show that the main biological factors influencing SMR include prokaryon microbial
diversity ( Shannon index) and soil microbial biomass (SMB). In addition, soil organic matter (SOM) , nitrate nitrogen

and soil water content significantly affect the above-mentioned biological factors, thereby also influence SMR.

Key Words: path analysis; soil microbial respiration (SMR) ; vegetation type; Jiuduansha Wetland
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Fig. 1 Location map of sampling stations in Jiuduansha wetland
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Table 1 The status of the sampling stations
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X L es i i/ m H Diﬁﬁiﬁl%e
Sample station ~ Type vegetation Location Height P Y .
of waterlogging
31°10"219"—31°10"236"
ERES 3 y ’ .
s EhB{HEAHE OLE) 121°57'610"—121°57'627" 0.9—1.1 8.75 15.1
N 3 o ’ "___" o ’ ”
2 @—&%Eﬁ% 31%10°240%-31710'255", 1.3—1.6 8.51 14.0
Scirpus mariqueter 121 57'779"—121 57"784"
3 °10)’ n__n1010" ”
S3 Eﬁ*ﬁﬁg‘ 31°10'562"—31°10"567", 1.7—2.0 8.42 11.2
Spartina alterniflora 121°57'825"—121°57'853"
HALKFL/ 31°11'132"—31°11'183",
S BAERE 121°58'253"—121°58'312" 2.1-2.4 8.76 7.6
PIEEREE 31°11'187"—31°11'193",
S5 Phragmites australis 121°58'431"—121°58'467" 2.4-2.6 8.51 5.4
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Fig. 2 The characteristics of SMR and vegetation biomass in

Jiuduansha wetland
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Table 2  Analysis on PCR-DGGE pattern of soil microbe under

different vegetation type
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Sample station

PCR-DGG.

Strip of PCR-DGGE

E %7

Shannon $§%%

Shannon Index

S1
S2
S3
S4
S5

41
53
50
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3.09
4.42
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SMB BT, b & AR 4 A KOR B R AR PR T & AR A8 Ak B AR b, PSR oh T 7 DK B A Y 00 ) ) 4 1 K T AR A
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Fig. 4 The characteristics of soil microbe and enzyme activities in Jiuduansha wetland

FEAR I 17548 A TR 7 B A R U0 B 464 IX 8] G . 2% 22 5 (LSD 3%, P >0.05)

SMR IR R Bt — L Wi T 0 & 2R, SMB (5 SR R B R, /& SMR 9 EZRE R F 5 Shannon FEEH IR
RABONTIEOR, 2 SMR i EZRBIFR R, LIRMAEY) A=Y 8 R A VIR E SRS A Yis
PEBEVIRESC , T A i 1k A8 A B A R ™ AR 204 s 2 A LS A I &, i CH, L CO,
N, O FIHERRL , A% BRI 2 A& B R
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Table 3 The path analysis of soil microbial respiration in Jiuduansha wetland

v 42 22 8 B ZEEES Js8-AEY ;

AT HmaRy oo e B A PHRE %
. . . Indirect path Total influencing . .

Soil biological factors Direct path coefficient . . Determing coefficient

coefficient coefficient

A YA Y SMB 1.437 0.510 0.927 60.03

i & Dehydrogenase -0.851 1.295 0.444 -147.92

BRERHAR Invertase 0.988 -0.39 0.598 20.49

Shannon #§%§ Shannon Index -0.755 1.477 0.722 -166.11

3.3 TIERMAEYRTIRGELE N R R
3.3.1 AR RHE

AR PR R R 4. TIEA VR 3050 IEE /K E AR i 4 A AR AR, 3R 2
LI AR :S1 R EARGREBEBI 5P, S1 > S5) s AR M /KB 4 K\ K (451 16. 11g-kg ™' Al
52.19% ) ; #5405 HABHE S3 KK (53512 2.76 g-kg ™ A1 2.09mg-kg ™) o REIFEHEAITH HIEIHS A
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SES RN, TS FI I LR AT BOE B R, ST X AR (0.25 mg-kg ') ,S5 K&K, 412
SI X#y3 152, One-Way ANOVA J5 22501 B , A RSB b + A VRS AR A H B R
(P<0.05), HEEKBARBEZESR, M LBEED BER R BHBEH i T 2225 (P >0.05) .

AU, TRA IR S R 5 Z A R PSB85 R SR S
L3R5 REA BRI K, R Z W R . RS T RN R TR
Py C.N Bz (82240, K BUE AR E XS C N BATRER K E AL, I A g B m] BB 1 UL B A Rl B B
Bl i - SR A B 22 S 0 — R 5 53— O T SRR B AR R A e IS R ARG . JUBR B X S 3l
JIRHIE 3 BER K TLAR WA WA D 2, A A0 i 285 YR 00 RORL AR 20 A 0y o 2 BB AR i R S it
o e R R = R S 0, DT 0 T BORS AN [F) % 3 B B+ 38 AL MR 22 57

R4 ABRDEN T Y EA R MR

Table 4 Physico-chemical properties of soil in Jiuduansha wetland at the Yangtze estuary
+ 334K H F Physico-chemical properties of soil

AT 4t kit e WER HH
station SOM salinity Water content Ammonia N Ammonium N Available p
/(g-kg™") /(g-kg™") /% /(mg-kg™") /(mg-kg™") /(mg-kg™")
S1 8.63 +2.85a 1.91 +0.75a 39.10 +4.79ac 7.46 +4.18b 0.25 +0. 16a 1.74 +0.27a
2 10.31 £3.74a 2.68 +£1.82a 40.17 £2.62a 5.09 +2.38b 0.49 +0.27ab 1.90 +0.29a
S3 11.86 +3.4ab 2.76 +1.26a 49.38 +2.88b 6.56 +4.20b 0.60 +0.28ab 2.09 +0.44ab
4 16.11 £5.1b 2.54 £1.00a 52.19 +7.65b 5.38 £3.21b 0.78 +0.45b 2.02 +0.71b
S5 10.06 +3.69a 1.67 +1.19a 34.73 £0.87¢c 3.81 +2.36b 0.84 +0.33b 1.55 +0.37a

Rl —F BB G A AR - BAR PR BE IR IX 22 i) 6 . 35 22 57 (LSD 3%, P =0.05)

3.3.2 HIEPALPERXS SMR RN

BB BOE X R A YR T B B AR A, AT [E] % SMR 3 BN o R @ AR A ishie 5%
AL 73 e M R T A, T AR BB IR 75 SMR IR R

T IEPRAGPE RN TR A T R AT R S TR FUM BB R T B AP B, RN
SRX SMB i) B HGE R R PR, BA BGR M E L, B E M BRSO E0E S B R R X SMB [ [
[EIHSOHRTE T 3B, (HR W Xt SMB i S /E AR B, J& T30 SMB i) EZF R . ALY SMB )
EHSRNL AR, AT H R B B K, J2 i) SMB [ £ R, EH/KEXT SMB F 22 HHML, 27
SMB W EZRR . X Fhar, i THERER R EME AR REEAR B/, AR SMB ) 32 H
Ko RIRARBAT LAt — i, TIREK B A RRZ SMB i EZIE N R, B RA PUFR I 1 2 R H
o X Shannon FEH, 38 7§ 25 Rk H 2 By 55 24 ) B H SOV, T - 30 LR 2 LA 3 20 A ] 32 350 72 )
Shannon #5%. & /K B AL 9 H HOE 18 R 0 (8] 458 42 R BUAR B /), A T AN 2 Shannon $8 5 E 2
MR ER o PSR R B RAE— P U], AR R Shannon F8 A EERE R R, A HLBE MR H FZREF R

KA TE AR A ) B LR I A RS PR AT, AN TR OB 2 B 7E 4% B R A1 T BT ARt BB A 38
KR IR A RGP OME T R Y LR T T R — . RIS ARA
HUSRJR T e Y A YR i E 0 R 45 e GBS WP ARl RAEE % Er T %
AV SRS TR A TR R AT, 13 H T Shannon #8805 HIRAVIR . 2R S EEK BFIEH
PSiES Ve s

£8 LRI, SMR i) B RN A R A5 SMB ML RFA A M S, TR0 SMB i) E 2N R HI3RA
DU AN S 7K &, A HUBAE K B2 SMR #) 2GR 0 R 3R 5 () B, S 25 SRR A LS il 1o 2 i J A%
WA 2R, R T SMR I EZRME R . EVLES E0FST - SE00E Py A i B AT It IR
AR VIR A M R AR S R R R A R AR B A IEARSE o
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Table 5 The path analysis of soil biological factors in Jiuduansha wetland

THEYIH T TN T HEER R [ e A% TR B 58 2ES 54 YR RB %
Soil biological Physico-chemical Direct path Indirect psth Total influencing Determing
factors properties of soil coefficient coefficient coefficient coefficient
H: & SMB A2 ammonium N 0.936 -0.247 0.689 41.40
AHLE SOM -0.741 1.569 0.828 -177.61
47K B water content 1.144 -0.354 0.790 49.83
Eh4) salinity 0.122 0.482 0.604 13.25
i A2 ammonium N 0.457 0.426 0.883 60.15
Dehydrogenase AHLE SOM 0.664 0.141 0.805 62.75
47K B water content 0.107 0.292 0.399 7.39
Eh4 salinity -0.442 0.408 -0.034 -16.22
REBEG A2 ammonium N 0.318 0.511 0.829 42.62
Invertase YLK SOM 0.837 0.079 0.916 83.31
47K B water content 0.018 0.555 0.573 2.03
£y salinity -0.252 0.430 0.178 -15.32
ERI% A2 ammonium N 0.933 -0.025 0.908 82.41
ShannonIndex AHLFE SOM -0.158 0.976 0.818 -28.35
47K B water content 0.414 0.144 0.558 29.07
£y salinity 0.145 0.219 0.364 8.47
4 s

T XYL A JUBD AN [RGB - S A My P IR B TS AT AARHE LA R 4598

FUBEUD AN [R5 S TR0 4 SR A ) P IR 4055 , B S AR T 52 AR oo R R T 3B A W v IR B o {1
0 2 v Y O SRR P R R R B O B BB R KRR, BRI, I =R R X R T
FXo
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