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Abstract: Root bioturbation plays an important role in increasing the rates of dissimilatory iron reduction in the rhizosphere
of wetland plants. Previous research has focused mainly on the differences in dissimilatory iron reduction among various
macro—habitats. Recently, more attention has been drawn to iron biogeochemical behaviors in the microcosmic rhizosphere.
This paper lists the rates of dissimilatory iron reduction in the rhizosphere of several wetland plants, introduces the
mechanism of root bioturbation and its effects on iron reduction, clarifies the influence of root bioturbation on the
competition between dissimilatory iron reduction and other organic matter degradation pathways, highlights the response of
dissimilatory iron reduction to root bioturbation dynamics and heterogeneity, and provides a schematic illustration of
rhizospheric dissimilatory iron reduction in wetland plants. The purpose of this review is to attract more attention to the effect

of root bioturbation on dissimilatory iron reduction, and hopefully offers useful references for biogeochemists.
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CH,0+4FeOOH+7H*—HCO; +4Fe** +6H,0 (1)
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Table 1 Rates of dissimilatory iron reduction in the rhizosphere of wetland plants
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(I AR st = i 7 B8 (SEM) WK & BRI 3 A1 2 25 ( Phragmites australis ) H3 2 Bk 5
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K PR HAE Y BRI A Y Fe (D) B T ICETE A Fe () iR ALIRIBAT 45 fRAS L Fe (D) , ANATHERA™ BERT
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FHEP R BT SRR TR Y R R AR T B B i L Yk (PCR-DGGE ) Al 5L A 22 5 76 PCR Hi AR
(Real—time PCR) & Bk e T MR PR i & HUFT I FFT 18 ( Bacillus ) 5% ( Clostridia ) %, F| ] 16S rDNA ¥
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R 2R 975 Bl HR o S B ) LA B FRL A2 (B ) FNRR BB (pH ) 1 A K AR R A8 |, - Fh Lh 1] 422 06 4k S Ak 38 it st
FEF=AE R,

FIIAR 238 i MR 2R I AR, AR PR e R BE Y Eh AKOF i TARAR PR e EREE % P AR R 4T
PR BEAR B 1) S AR R R B TR ST, 2 el TR R I SV E A AR AR B Rl 534 Eh > 350 mV A 8K X
Eh /- 100 — 350 mV 5K, AR BRI AL F IR A IREE (Eh < =100 mV) |, 185108 I B AE R AEAR BR Y
WA X1 Kostka %' AR Eh & F 200 mV B, Bk 19 5 b i Jad 2 52 S0, Fe (1) A 238 K Fe
(1) ;14 Eh /- 100 - 200mV B, &S AR SR B R H A3 i Fe (11 ) WREERA WA R, IR IE 45
B VRS T B R A S R B A R TG, AR R Eh I AL A R — A e (i,

RS WA HLER 2 S (AR PRI pH BRAKS B UERRBR Fe () BOIRMR ., B0, MR R BEAY R IR SR &
AR PR 380 pH HCARMR PR + 38 pH K 1—2, [ 35 Fe (MR E TR, WA BFSEIN N TEHE K FREE
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(ID) A5 KT 20 wmol em™ B, 8k 53 Ak 348 Ji AT e ahl 4 R &k S AL 348 I, 9 58 AR B X K F 99% 114 A AILJs A
PO 90 YRIKIEH 3R SO B A, A AR PR S Ak A D I R R S TS TR A e R B G A LA
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A6 K F AR PR 398 Th A A | & BRER S AL A DA Rt i ] T 7 R b e A AR R I SRR FH R VR AN
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HFREMZ AV RIR R SE W a0, PR A R BRI A 7 A A IR 2R 20 A BIL) A i B ) e
T, R TR B R A AR Pk S A3 D ) 3 B XA HILJS A Bk 3 o K B 5 A Z A DA R 06 s, Bk
SR R B s 0 AR PR D AR PR AR IR T AR R Sh B Bl , 38 32 B R R
SR S T B TR R R S A SRR B, K Fe (1) B¢ H,S S5, kS ALIE JE M ] &
ZEBR R AR S AL A HLT A SRR R AR, Sk 5 A i st Rt 7
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PR, B AR AR AR T B B AR AR A AR iR B , HOYER B AR R KT Smm—2em A0, MR R YR A THAE
BRI 5T S AR ZR USSR RIAR B 4306 A5 AL 14 UL 5 ), SRS T Ak A 0 e T R ) 67 8 - A 7 S0V B e s 1A
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A R B 1 AR SRR S | REAT SRR T L T SZ AR R ML ) e 1, AR PRk S b D 32 2
B PR SZ AR R SR I 1) T L2 K U LRDR AR e /23 )70

5 RS AR ZEIR K TE SRR AT O FAR R R 0 2 3 T Bl R 9 X T B2 TR A )
HE 2R ALY B (10—20pum ) FIEK S AL JEURAE P B9 AR (0.4-0.9 um ) AH 220K, {4598 70 R 340 S 3 A W et
HTEMA W EPEREX R S350, 1M P AR AR J Kb (14 I8 58057 B . 5 A8 — 3, tho 7T i 2 i AR 3
HRA A A S5 22 57 TS M G SR A A E AR R 1 2 TRl oA 22 770
5.3  HRARTESAFRE]FIRD P S

MR AR 2R 36 3 52 3138 < 4120 ( Aerechyma ) "7 ™) MR 25 B (Root porosity ) 1 | 1 4 5 B ( Oxygen
barrier) |8 FIH R A A R AL, 38 5 K B SIS AF ST T B ( Potamogeton crispus ) FIF AR 3 ( Elodea
nuttallii) PR PIRR ZR BRI 00 | 2 SRS B0 22 5 32 SR AR M T 25 25 52 1 i, B e 1 ARUREL 1 o
D R HR T RN AR T 130 Bk 5 o A X 5 /0 T T AR A HL 22, HE R AU, MR SR T I 1 k5 it A
%2, BAWFIER, LT O B RIS w0 0 22 ( Zizania latifolia) F19E N#E ( Canna indica) B 2.93 Fl
10—58 514 M4 (Arundo donax ) 5575 3 AR 2 RS 114 1 ( LAAR 2R 8 T3 1) 43 5124 20170.8 1 7640.3 mg/
kg ' PRI, R[ERE T A — R AR R) A ) e 2O [ 3 R R A TR A O *) ) AR 2R T Bl A e R
FIREA 2, XA PR A b A P ol oA 0 [60) B S A Dt ) e B P 1 e S D PR 2 — (LR A o e
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IR DGR FEK A R E KR | A S5t 6 S5 PR R i B 3 28 Ak , U 3 JAR 28 055 2 1Y) S I
P TR BB aT S SRR AR AR RIS RE ST . AN, FE X RN TR R R A R R B, S 28 6
NFEMZE 03 (Ipomoea aquatica) W IAERE J1 32 BE (52 , B ZEAR R ID BB ) 8 T4 2%, 1R R MUY
RE IR T 7 o DG RO SiR b A0 (10 25 0 1 D, (A e A PR R R A PSR Ao 2 48 K, AT O,
PR L A FA R R R IR A AR R IR RE ST B, K (Oryza sativa ) Fifi 6 BR5R JEE 1) 3
TR 2R A AR I Y TR A XIRR 5 ( Myriophyllum spicatum ) R R WA S RE 1 A9 & BRAR 28 I8 41
FEVCHRZAE T LB A T RARZ ™ | MK S - 5 S K R A AR R A R RE ™ KW
IKEAET B 7K REHR ZR B R 5 1 A K AE 1 50 5 A B EA B m 54 7K R R s DU AR X6 58 ™ e & A et b 52
IS A 22 RIS 28 1) 1 2 AR R AR 1) B B 5 0 B K R AR DC G R Y I 5 B ( Vallisneria spiralis ) 1)
TP 0 3 B - 398 1) SR A S A% 1 T A S 3o A S M MR R I SR R B AR PR IR 7 i AR 2R T 2 S
A REHE — DR TR PRSI i 3k — B2 ) UG Tl — L IR AR .

6 RERGFUEREHFSEE

MR AR PRk s A i JEE SR AN P 1 B . RIS o IR A AR PR A O, A HILIR, MR P ek
N O, A AL AR B2 P AR TT B 28 3 ) R AR P DX 38080 5 13 PP ) Fe™ B R I SEUREIL Y O, AL JFTER R R
TR R E Fe( ) ;Fe () FERRIE SRR 5 T BGE 50N Fe®* A LB AT AR B — AR AN SR 2L
FAAERY Fe®" BB PR R U ARELHY O, %8 LA Fe( 1) ,
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Fig.1 A schematic illustration of dissimilatory iron reduction in the rhizosphere of wetland plants. The figure is amended from Neubauer et

al. (2008)

AR BRI S TR R (4 T R AT 0 AR B A0 B T B 4 ) AR A (AR Rk 5t )L
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(ARG JEEL O O BRI RL R F3A — AR BRI P Fe (1) B JFUAL Fe™ | [FIAF BRI 42 R AR R pH, [F)
o AR AR B LA S A ST P AR 2 Aol T 0 B2 056 0 R S RE I, R HE RS SR T R i ™ 1A
1, MR PRk S Al JEO e AEAR B LS o0 % | 55 IR AR AR 2R A0 0 B A 3 S /K 3R 5E (e 8 R ot
RO AR BRI BT A S A S R

7 REMREE

WA SRR POTR ALY BRI 2RI B I . 25 [ A2 2 R AR Bk ik IR AT 7S kg, &
ITATYAZN M AR AR Sl i i 752 A AT HLUSURY) kI IR 400 LA B AR B 14 S A 3 it A PR ol 2 TR 220 522 i)
BAE AR, R AR R I Sl i ke Al R A MU AR AR s e R . IRARIE SR 258
WSS, ol PRI ) 22 e 1 LA B B3 PR R R 2R 35 sl BRI, A T BE T S e A ) AR Bk S A A T ) S
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