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Fig. 1 Locations and sample sites in the Yellow River Delta

1.2 FHZH
(FWM),
Lovley (el : NaHCO; 2.5 g/L,
CaCl,-2H,O0 0.1 g/L, KCl1 0.1 g/L, NH,Cl 1.5 g/L,
NaH,PO, 0.6 g/L, NaCl 0.1 g/L, MgCl,-6H,0 0.1 g/L,
0.001 g/L, NaAc 20 2.7 g/L,

60 mmol/L [Amorphous Fe(III)
oxides], pH 7.0
, 50 mL, (N, ¢ CO,=80 : 20)
30 min,
Lovley [16]
s Sg
10 mL ,
(N, CO,=80 : 20) 30 min
3 mL 50 mL s
30C 30d
3 5d Fe(Il)
1.3 MEF &
1.3.1
pH ( 1225, wW/b)
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15 min, Mettlertoledo 320 pH ; , ABI PRISM 3730XL
( 155 W/, T-RF T-RF
(ElementarVario Macro, ) T-RFs R 3
; 2molL KCL o 15 gdg st
(Seal, )
[17] T-RFs
1.3.2 Fe(Il)/Fe(III)
Fe(Il) g SPSS19.0
(Ferrozin) sd . osmL Onein?3 T
4.5 mL 0.5 mol/L R
24 h 5 min (8 000 r/min), 100 pL, 2 glﬂj: ;,ﬂ( _k_j T
19mL  0.1% W& HEPES s 5 min
, 562 nm , 21 REKRSFHTFE F B LZEENK
Fe(Il) 3 100 uL M4
, 2mL  0.25 mol/L
, 60°C 2 h, Fe(II) pH (P<0.01)( 1)
100 uL 1.9 mL , Fe(IT)
Fe(II) , Fe , pH R
Fe(1I) R Fe(III) Fe(I1I)
1.4 DNA #&IRZ T-RFLP 447 .
DNA FastDNA™ ’
SPIN Kit for soil R ’
Zheng '™ T-RFLP >,
, DNA , Ba27f/Ba907r,
Ar109f/Ar915r PCR,
Ba27f 5 Ar915r 3 6- -
(FAM) PCR : 94°C2 min; 94°C 30 s; )
55°C30s; 72°C1 min, 25 ,72°C10 min PCR pH (pH
, Taql Mspl 7.90~8.24)
R1 FRKSEGAEF R L IBERFECEHEARERE)
Tab.1 Soil physicochemical properties of reed wetlands under different water conditions (mean = SE)
Fe (II) Fe (11I)
et (g/kg) (gkg)  (mgkg)  (mg/kg) (g/kg) (g/kg) (%)
FP 8.21£0.03% 11.55+0.56* 0.49+0.02° 1.84+0.07° 2.19+0.06 10.67+£0.29* 1.11£0.49* 1.63+0.2 ( 3cm)
WP 7.87+0.05" 6.84+0.34" 0.28+£0.01° 2.61£0.12* 2.19+0.09 3.49+0.19° 0.23£0.04" 1.41+0.56 23.63+1.4
. FP. , WP. (P<0.05)
[21-22]
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I 160 bp
1141 bp
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1128 bp
I 120 bp
=391 bp
I 30 bp

T-RFs

1732 bp
717 bp
1387 bp
181 bp
2 152 bp
I 86 bp

NP T-REHIN A %
A T-REAIXFE 1 %

WPl  WP2 WP3 FPI FP2  FP3 WPl  WP2 WP3  FPI FP2 FP3

2 (a) (b)T-RFLP
Fig. 2 Relative abundance of different bacterial (a) and archaeal (b) T-RFs from in situ soils collected from reed wetlands of
the Yellow River Delta

T-RFs 472 80 435 497 bp
, (Cellulomonas) (Acidovorax)
T-RFs 80 484 160 490 bp (Geobacter) (Thiobacillus) ,91 120
, T-RFs 128 141 165 522 bp T-RFs
2 s (Bacteroides) (Gallionella)
(Paracoccus) (Bacillus) Solobacterium
(Sphingomonas) (Pseudomonas); (Clostridium)

F2 XARSMEATIEE Msp I FFERME R BRAEZREER 16S rRNA BRRFL B XR(RELIR)
Tab. 2 Phylogenetic affiliation of 16S rRNA sequences retrieved in clone libraries with major bacterial lineages of clones
falling into major Mspl-specific T-RF classes (in situ soils)

a T-RF
< (%) "Mspl(bp)
(Cellulomonadaceae) (Cellulomonas bogoriensis AJ863164) 97.42 80
(Porphyromonadaceae) (Bacteroides sp. str. Z4 AY949860) 98.67 91
(Gallionellaceae) (Gallionella capsiferriformans CP002159) 98.90 120
(Rhodobacteraceae) (Paracoccus sp. str. NPO-JL-65 AY745834) 99.19 128
(Bacillaceae) (Bacillus niacini EU221374) 95.45 141
(Geobacteraceae) (Geobacter sp. AF335183) 99.41 160
(Erysipelotrichaceae) Solobacterium moorei GU470893 89.85 165
(Sphingomonadaceace) (Sphingomonas sp. str. KAR7 AJ620193) 98.95 435
(Alteromonadaceae) (Alishewanella jeotgali EU817498) 98.78 472
(Comamonadaceae) (Acidovorax sp. G8B1AJ012071) 97.14 484
(Hydrogenophilaceae) (Thiobacillus denitrificans CP000116) 91.59 490
(Pseudomonadaceae) (Pseudomonas sp. HY-14 EU620679) 98.80 497
(Clostridiaceae) (Clostridium sp. AY117755) 98.09 522
137/507
:*  Greengene BLAST ,P Mspl T-RF , 4

2b , T-RF 181 717bp T-RFs

3, 86 181bp

T-RF 86 181bp , T-RFs ,
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Tab. 3 Phylogenetic affiliation of 16S rRNA sequences retrieved in clone libraries with major archaeal lineages of clones
falling into major Tagl-specific T-RF classes

T-RF

) (4  Tagi(op)
(Methanobacteriaceae) (Methanobacterium sp. MB4 DQ677518) 96.47 86
(Methanosarcinaceae) (Methanosarcina sp. AB288262) 98.87 181
152/387/717/732
:*  Greengene BLAST ,P Tagql T-RF
T-RFs ,
’ & i WP FP
) T-RFs & 181 bp - ——
51} 490 bp -
Ligi [23] ]'E 435bp
& 160bp|- ————
) + i
(6] ﬁ 141 bp -
£ 128bpf o
( ) E 1200pf >
% L
K. 1 I 1
4 i) 0 2 4
’ 95% B /K- L i L
T-RFs
3
’ T-RFs
Fig. 3 Differential analysis of bacterial and archaeal T-RFs
[24], in two contrasting reed wetlands, non-flooded wet-
[6] lands (WP), and flooded wetland (FP). The vertical
’ line is drawn at RR = 0
CH, 24 RRAXSEHFZRRIEHLRY
H : R
o, BE2E M B AL
23 RAZAMNIRARSEHEFERL , s
REFE RN T-RFs
T-RFs 128
, 160 475 487 bp;
T-RFs 137 160 323 464 480 bp
¢ 3, ,  T-RFs
T-RFs 128 141 435 bp, 4 R
T-RFs 80 120 160 490 bp, (Alishewanella) (Thiomonas);
; T-RFs181bp, T-RFs ,
, 181bp,
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Fig. 4 Relative abundance of different bacterial (a) and archaeal (b) T-RFs from enrichment cultures (soil samples collected
from reed wetlands of the Yellow River Delta)

x4 XARSIMEATIEE Msp I FFERME R BRAEREXER 16S rRNA BERZ LB XR(EEEF KR
Tab. 4 Phylogenetic affiliation of 16S rRNA sequences retrieved in clone libraries with major bacterial lineages of clones
falling into major Mspl-specific T-RF classes (enrichment cultures)

() . T-RF
(%) *Mspl(bp)
(Rhodobacteraceae) (Paracoccus sp. str. NPO-JL-65 AY745834) 99.19 129
(Geobacteraceae) (Geobacter sp. AF335183) 99.41 160
(Rhodocyclaceae) (Azospira restricta str. SUA2 DQ974114) 91.68 480
(Alteromonadaceae) (Alishewanella jeotgali EU817498) 98.78 477
B- ( )Betaproteobacteria) (Thiomonas CP002021) 99.89 487
137/323 /464
Fe(III) 6.0 mmol/L, 30 47.36 mmol/L; FP
, Fe(IIT) Fe(II) , Fe(ID) 5 2.99 mmol/L,
Fe(III) [26] , 10~20d WP
’ ek
Fe(III) R
[27-28] -
=
Q
> g
g
i
&0
, g
(Geobacteraceae) % 5 10 15 20 25 30
(18] 29] FEIRIR)/d
5
5 , Fe(II)
Fig. 5 Changes in Fe(Il) concentration during enrichment
0~30 d CK Fe(II , g g
( ) (€K) (D) culture of soils collected from different reed wetlands
Fe(1l) CK.  ;FP. ; WP.
5 , WP Fe(Il) CK. Control; FP. Flooded reed wetlands; WP. Non-flooded reed wetlands
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Effects of water conditions on the diversity of soil microbial
communities in the coastal reed wetlands

ZHANG Hong-xia" 2, ZHENG Shi-ling", WEI Wen-chao" 2, WANG Bing-chen' ?,
WANG Ou-mei®, LIU Fang-hua'

(1. Key Laboratory of Coastal Biology and Biological Resources Utilization, Yantai Institute of Coastal Zone
Research, Chinese Academy of Sciences, Yantai 264003, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China; 3. Binzhou Medical University, Yantai 264003, China)
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Key words: water condition; reed wetlands; microbial community; iron-reducing bacteria; diversity

Abstract: River-sea water interactions in coastal wetlands dramatically affect soil redox potential and cause varia-
tions in nutrient elements. In this study, we analyzed the changes in physicochemical properties of soil, diversity in
the microbial community, and the Fe(IIl) reduction activity of microorganisms in reed wetlands of the Yellow River
Delta under different water conditions. The results showed that the salinity, pH value, and concentrations of organic
carbon, total nitrogen, and Fe(II) in the soil were higher in the flooded reed wetlands as compared with the ammo-
nium concentration. The genera Alishewanella, Cellulomonas, Sphingomonas and Pseudomonas were the dominated
bacteria in flooded reed wetlands, whereas Methanosarcina and Methanobacterium were the dominant archaea.
Further, the dominated bacteria and archaea in the non-flooded reed wetlands were Cellulomonas, Acidovorax,
Geobacter, Thiobacillus, and Methanosarcina, respectively. A shift in the iron-reducing bacterial community struc-
ture was also observed in the enrichment samples from flooded and non-flooded reed wetlands. Paracoccus, Geo-
bacter, Alishewanella, and Thiomonas were the dominant iron-reducing bacteria in the flooded reed wetlands, and
the dominant genera of iron-reducing bacteria in the non-flooded reed wetlands were Geobacter and Azospira. The
diversity of soil bacteria, archaea, and iron-reducing bacteria was higher in the flooded reed wetlands. The Fe(III)
reduction activity of iron-reducing bacteria in the reed wetlands was lessened to a certain extent by perennial

flooded conditions.
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