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BRAEAIR R | B A MBS R, X R4
FECRRIFEEE KRR 2R, IR SR Ik R
R NAT BTG T 32 ABE 0AR T - A7 A K R AR AR
Do PRI LML T B s LA R 42 R 67 28 R M ERARR I, X
K RS AL, LA S e 13-k AR &
GG ia A B

ASC 3 AT TSCRRSE A : (1) AKREEH
BRI RS et MR 2R i /R s (2) BRAEKFS
IR 2 B A ML (3 ) KA ER R 2R 1Y
SRR B o LUAMGX 3 A7 T 2545 PR A AR H
KRR PRI A R A 2F e R
1 KB hEMRMAESBFMERMEE

BOEHER FE RS AT, HHERIL2E TN
Yy 338 0 EAF I ) B B RGERAi HA R E
Mo BRFE R R T IR E R B R TT R BRI 221 T R
AR TR KA (Johnson et al., 2008 ;
Wiederhold, 2015 ), 7E/KfE AL A & il fEH,
BRI , HEIES A7 2 4 bt 49
KB RREATI A A A . I ARSI KRG £
I 285 T S 7 AN [R) & 7 A 08 4 3 22 1) 1) 2K R o7
ZH BRI 0.1%0—0.18%o0, £k [F1 Z /M1 {H AN
kLR BB M IEMA X CR (Huang et al.,
2018 ). [AlE, Bl & BEH R, L4
A FIREFRER 25 A BRI LB F I, TS LS Bk L
B LT, X AT RE SR RIH A TR T 5 K s (1 2
o KRR RIE S FIFHRCRAIE], Sl
5545 b A M T AL S FRERR Eh 4 A AT A 5 o
IRAEMMORI T, BRI 28 O e 235 R S K A I i
RS HZs . H94E A EE 0.3% 508k, LA
KRB RERRER A5 A A E 4 0.4%0 I E R Guelke
et al., 2010 ), [RHF 7K A FE RR AR T 38 & SR 40k
( Garnier et al., 2017 ), XL EHBIIAR LT
R T R, BRIIEIA I S LA
R MR AR DLE RAEYIER S 2R TR
X Seid PN A2 pH. Eh. {502k M TR 45 i 52 0 i
BB E RN

FLBR K R 2 AR R b e 25 ) 1 W WAOR 1Y
BRI, BREED M M=, Hp 0k
F AL, AR TR AR (DIR )
132774 ( Crosby et al., 2007; Garnier et al., 2017 ),
[A)f 38 52 B AR R Ehid It FE A9 &2 ( Severmann et
al., 2006 ), 7KFgHAbT KWK, S8R
ARG, WARE R, SN R REIRE
3%o, M ELBEZ DIR SRR T, AW RERl
FFLBAK T, R DIR s A9 A 2 FLBRK sk
[ 28 A E 2ok IR, HZREE WE /KB [a] rsghn, LA
Ko HEREE 3N, 14 Bh 2 KIEE . 24 Eh

TFREE]-200 mV AA, HHET SO S 8E R AL
HoS, HoS HLE AL HS™, Z 5 S5 M) Fe? A il st
" (FeS, Butler etal., 2005 ). T UIIEVILE,
R B UTTEAE FeS W, H3h 11208 2%
£=0.85+0.30%0, Bl UITELSTRIIHIELT, I o01R
BT 53R 5 R T T R s AR R, IR
4 0.32%o, X —%U{EHILIE/NF DIR &2 5300 701
{H (3%, Romain etal., 2011 ), FAbLEkiA TR ER
R i AR A R e FL B K rR Ak R R R AR, R
MR £h i i L R A L BRUK & R Rk AR /N T 5
A i

B T8RS BEAL, KRS R AL DT
RPN RS R I R R R AR TR R
—, HAZ%| pH (EAESHE R, 24 pH (HH,
WA FE R EA YR, Y pH AT 3 B,
BRAEAL EEZ AR A Y B, L UDE A A E A
1k, WAHPRAHS Y 2k S AL LA S g R 2k S A 7
(Balci etal., 2006 ), Welch etal. (2003 ) ffff57 %
BV YRR =k 2 [RIAEAE T o308, T
THRFEMNZSBESEENP SRR A -
Fean=0.334x106/7°-0.88, HLEMIE 22 CTFHIH
TAE R 2.76%0. Balci et al. (2006 ) 7E4% pH FilllsE
HE WA AR SR B — A B A A B EL Arean)
—Fen=2.9%o0, H =M 5SS A A TTTEY Z [
SR LR 0.58%0—0.98%o0, EALTTTE S R,
AL ESEM, YRR EEERNE. HRF
) Fe(ID) 54T 8km 2 a1 #) SR MEE A -1.05%0, H.
W Fe(I) S50 1322 Fe(UID) I/ N B E M
~2.1%00 IXEEEE LA F AR B A A DL e i FE
RABRFN 2, AR = ok s E
BRIFIN & o

RTINS R S R A R R ME .,
fif i R A S AR SR L TV A RN B
f S R . HC VBT BoA N A2 S 3R
RO AR =, TR RS 0 W BRRS A A i
B B S S EUREIL e i, iR E R
0.5%o ( Wiederhold et al., 2006 ). ¥ /& 1% FhHzs fi
e E ek, JEFEIE Y oxalate-Fe (152
=T Fe-O ., MRAMILIEVERAEL, WFHERE
T AR [R) 67 2R AR IR L LR, Dideriksen et al.
(2008 ) 5 I A HLAN JCHLAK 22 1] -1 43188
H4 0.6%0, HAA LAY BT SR 5
Yo BRSEEINESN, BSTALS AR A YLE &
YT DL & E R AL &, il Fe(Ill)-phyto-
siderophore 5 Fe(II1)Z [H] A FIS AMBEA 1% 2547
( Moynier et al., 2013 ), {H27E 3 LA T FiH,
A WL AR X B[R] o7 28 o iR R AR T . 5
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Wiederhold et al. (2007a, 2007b) 435 5E T %4k
0 Ji = R SFEAE A [R] 3] 1T A [R5k 2 18] 1 []
PR, H R AT 2t — AR p < Ab 3,
PR HAA AR I e . WFoE 25 SRR A I Ah - 48y 3%
IR, R AT i A v - 49 1 R) Y
SIHEIEHA 0.3%0, MIrEMHESF, JMEEIEE] 1%o0.
PP 8 2 ) A A B Rk R 28 4 il 22 S vl g g
KA IR EIE 1T 3853 K ks R S , HAFFESR
PRI T A LS B, AP BIZS AR L
15 BhAR IR 28 & A= iR RT3 K [R5 28 43 IR Rl o

FIEF R RIAZ BE 2 R R m, Hi+
BRGNS SRR
P25 SR S B R R R A7 2 R K R B i 7 A
XX R IWHHE (Huang et al., 2018 ), Wiederhold
(2015) $&EH i ZEXT RIS R AR s AR G, KB i
FERT LAHI 55 R0 2R AN, [z, /N RS
KIF 2R o IESE T kR R 1= A=
TZNER, KRR ITEH TR RIEAR
B E G AR T 5. Tk YR ERE.
2 KBRS AEELS

FE MR A LEEA T, 43 3R T AL
PRI, HASF- AR A ER AR - i s H
PLEE TRk, ARARL -4 iz AL T Wi
4k ( Marschner et al., 1986; Romheld, 2010 ), #lL
BT BT A gae s, R RS 3 Fhi i
o (1) =IWMEREBEYIR)AE, ©hgkit=15
SR, WTUBRE =R E T RESY; (2) HY,
EHEFEIIRER pH B, $&mEib S, {2
E =N ERIR R (3) M2, HAREMES
fEH, BAZMEEDRE. JU T RS #AR T
AT PEERP AL, A2 pH 2k, HLEL 1T R T
BRIEEA I, BAPIREE: (1) s EdekE
1K2{kE&%) ( phytosiderophore, PS), XLLfh&W)
RGN T 5 AR, REES U Al BEAR /i kAk
Y, wmEAEAE; (2) A —EmEAEr R
Kz RG, RERrF PR S A Yt A
YIRS Z . PLBE 1 2 kg Ak (PS) BEiL
B, 32 pH R2MAR/N
2.1 IKFEIRIRY SR HL

IKFBVE N ARARL AR, BT RAPLEE 1T
WSk, tREE ML 1R Iek (Ishimaru et al.,
2006 ), BFFEA I EKFUAFENL TSGR TE (Li
etal., 2018 ), Charlson et al. ( 2006 ) 437 %& BUHLEHE
1 FTHLE 1T RS S A AL T BRI N, (HHL
PR UAHEYIFE A HLEE ORI, B A
A RS RS T, AN E A LR T
, [RIEH St R B HLER 11 A2 U HLEE 1 R4S

R R ISRCR , 32 pH A1 EIES K EAR LI
Mi/)N ( Chaney, 1984; Marschner et al., 1986) ,
R HEMALEL 11 ZMALEE T JEAAS 2 A s
o ZKAE AT BB A 1A 15 R SO LB 3 oy AR K PR
MAEAL, RSB 8k LSS A AR ART

KR THK IS, RPREE L Bl e ot
I AEEFEAE A . TR B T e
Han R AR AN, AKRETh e A 4R
PAE2E A OsIRT1/2 (Lee et al., 2009a) 2 [1F1
OsNRAMP1/5( Ishimaru et al., 2012 ; Takahashi et al.,
2011) 2, Hr OSIRT AR £ AT = T
OsNRAMP [, MRPRIFE 2 RIGRSTE ik
AR DTTEFEARZRIE AR, BRI T LA
VE Ry G wald i AR R, Wn] DIVE A e e
BMELE A R BOKFEFAA] (Mi et al., 2013;
Sebastian et al., 2016 ), XEkEh =}, KigaHET
OsPEZ1 il OsPEZ2 FE[14Mb 2 (JE LA
FoERR ) BARAS, X ELEREY) BT AT LIS KRR 1
PSR BT A MA H R R A o

T T RRAR, R FBE LA A RAAERT,
IKFE =N PEE B YL EE (OsFRO ) FEARFK
HIFE A K AR (Tshimaru et al., 2007 ), MLHE I &
PRSI K A AR A0 a3 1T 2
IBARIRAGEK . ZRIRIEY) T ( Mugineic Acids, MAs )
E—RHEPPERAE (PS), BIEERR (MA), 2-
AR (DMA) I 3-53EE MR (epiHMA )
LMY, Hri DMA % — 1AM MAs, 7K
TR A IR B9 DMA #1285 1 3 i 21 4
MishEE4E Fe(ll), OsTOMI ( Nozoye etal., 2011)
F1 OsTOM2 ( Nozoye et al., 2015 ) = NERIEE
MR T R . ARAIAME R Fe(IlT)-PS %
EWriEid YSL (yellow-stripel-like ) ZFEHE H#EA
YRR i, KRR C % E T8 iE
Fe(Il)-PS Z &Y YSL K% HA OsYSL15( Lee
etal., 2009b ) 1 OsYSL16 ( Kakei etal., 2012) &
M o ZKFF 530 PS I HEAE— R ISR K, Ueno et
al. (2009 ) Xf ZAEEFAKEYIBITE K, PS (943
WFEZIR R, H/KREW PS MAESI5 TR
A, M ERAPHEY), X PR KFEEA K T
H o R R R — (K 300 pH (E2F#EIR
BRIGTE Do
2.2 HREKBEAREERIEM

Bk AR B2 200 M ik AR B3 1) 3k F S A2 1) i
fd AR, Wi s R, FEAWRERE:
— ARt B Bl R] % 22 A 240 RN 2
ZIafE, REshishmidt, SR, I
— SRR BUAMAIERAR , ERAE 4 LR R 20 A 1 B 2 B



1254

AR 28 B 6 (201946 A)

(X IRz, Jepisisnd 2, BRMASsh i
ZRAMEIZ IR BE N RIS, BN 2 A0 RE
T EA SRR LT LR, S A AR R
o MTFRERLMYLIRH AR K E B, MR
BN, SARPRIA R PR AR B, nI DA
FH AR S RN AR 4 Jot AMA IR R AR . FE LA
W, YR SR, pH {E> 7—8, Fe(Il)-DMA #¢
BfEE ] LIk 4R R C SEWIBIL Rl Fe(I)
( Weber et al., 2008 ), Fe(IDKE)SHIE salti (NA)
TG E 1Y Fe(I)-NA 259 NA ZJE K DMA 11y
MY, 5 - Mkfsmas e (logk=12.1)
( Benes et al., 1983 ). —r ¥k & & Wik J5 i
(OsFRO ). #%# % . NADH %% 5l ] DL ik J5t
Fe(I11)-DMA o H: 54 v (0 2k 3508 3 5= B 7 20 e Jo A ik
FETEM A, R AR AR TTHS, FBriE A
JERAMA
2.3 HEABEAMNKESIEH

S 5RYI NI HHEMEAARBTFIFG, A
JE A B AMA R —ER 4 o B P B Z A A
BT B IS RIS, (R E AR L
OsIRT1 F1 OsYSL18 7N )2 41l rh A £ ik
( Aoyama et al., 2009; Lee et al., 2009a ), Ailif
TeHERAE OSIRT1 F1 OsYSL18 4k A 40 iR J&
b gnp, Bk R AR AR E .
KB pH R 5—6, Bk FEE LA Fe¥ -FrigmRE &Y
BRI, LELE-PS BEYHETAIEAFE
(Ariga et al., 2014), FrPiEmRH 2 25 MEE R HEH
( multidrug and toxin efflux, MATE ) K% OsFRD1
R A TTE T, OsFRDI1 F B AE A By A iy 40 it
ik, RIRFIRGE R WRHAT I EirER, Ik
B-FPERE SRS ER Y AT ( Yokosho et
al., 2009 ). AFHRYUMI A FE FRILISEANAE, &R
Rz B b, BSrEREHSB Jk B TARER
ZEWEE DT, TN 2 L BRI KR
A E A EO B T AR R A R], A
FR I TR GO >R IE>FP T, KRS W] BEiE
1 BEALG 2% 1 TR (1) )y 1 S IR v v B Ak i 7 A
JH ( Shrestha etal., 2015), 7ERFH, BRE ATz
BTAOL S I . YSL FR AR AT MR B
PREIEER AR, T YSL AR A
FREEY), TEARFEREIZGE R, STRe S kATY
B, Hr NA BEAT IS Fe*r, nl LIS
Fe?, A LIAMEN AR RS A E 24, XA BRI
PR 2 (Al R AT AR G . Bk MR BB 1 28 2 il
5 NA 454, 4 YSL &%z 2RI ( Curie et
al.,2009 ). YSL #& 4" OsYSL2 11 3515 Fe-NA,
{HJEARREIZ I Fe-PS, HARAFA, T ZA K FEHLH .

MR AERY ARG R ML B AT (Koike et
al.,2004 ); #H)Z , OsYSL15/16/18 171 5t iz i Fe(I11)-PS
( Aoyama et al., 2009 ; Inoue et al., 2009 ; Kakei et al.,
2012 ), HA#:iE Fe-NA . ZIP ( Zn-Fe-regulated
transporter ) ZJ% ) OsIRT1, OsIRT2 ¥z & [ L)
e N ST AN WA 8

AR, YR SkismEng G
(iron transport protein, ITP ) JE, Fe-ITP E &)1
fiGRAEN 4% (Curie etal., 2009 ). #AEKAEH
& TR AR oTER, AT LAE S B R E s
ZOKFEZE AR S 8 B AL, Flingt
FPRiGE, XL 2 T B D28 18 R ) AN RE AR BT
PR RIS, SARBEKIEE s AR, B
PRI IR B s i A LR TEVG AR , m Bis R
FPRL, 17 N iz MR, PIEAHE pH 2 7
—8, fATERERNE . Ny FEARMHY, kR
A, MBI R AR 10 50 . 3¢
BRGE TR IIHLEE T AEY B B BB =M g o i &
M2 NA 454, Nk 4ilf NA 254 (Harris et al.,
2012 ), HLEE X AR P ) Bl b IR S B = A gk i
PIELER N 247 mV, 1 Fe(11)-NA A5 AL HL
H—181 mV; HEMTER R AR, g v Ak,
NA 256 WA LLp; 1E g AL FUK % (Harris et
al., 2012 ). {HIZXFF/KAE#) K ARERIE A A 52
B, ZMPJLTF-2%F DMA 254, M NA F%
gt Cu™ Ml Zn®" % M (Nishiyama et al.,
2012 ), 8 B A 22 S Y it R A RE SR AL 1 AE ke
A 18 DMA T B0 K H i . DMA 1) it 22 ¢ e 1ok
R NAAT, GUS G255 7R OsNAATI 1E
MR AT AT AR, LS R B BB 1 i
735 (Inoue et al., 2008 ), FH| DMA AMULEM
LIk, MEVERAUIRIRSGE AR s WAEW R AR, e
KRR N kP18
2.4 BEMFHRRRRIR

IKFEHE AT ARG , SCEAE X AR Y
HEZER A, MR PR Pk s T oA IR B R, K
FEAFLAR PN 1) Bk 23 22 D1y 25 TRV R oA )il A . Herbof
MRk E Bl e R, FPRrP B E SR Ok A B
F AR, HLC R S TR 32 ) e R
By , D ERE KRB A% 4 ( Yoneyama et al., 2010;
Yoneyama et al., 2015 ). Nz PEETE LI ARFRL
Y G AR BRI 77% , TEKRE N 4%( Morrissey
et al., 2010), R ATHIRAELEAPRITD IR 2N
s HZEEEPNE, Hi, NA-YSL iz Rk
FETEZEM: NA 4568581, S Er
YSL 8 8 i AFFRLAI . B C RS R A
NA A R OsNAS2 AT ARSI /K Fe ks ik &



EITHASE R HAR AR PR A R A AR B BR IR 3R - R A LR B 5t J 1255

i (Lee et al., 2012), FHAKE NA G HEER
HVNAS1 &, KFFER RS i g im 1 2
f%H1 3 4% (Masuda et al., 2009 ), XLe#iZH e v
Pk NA AT LAHS Bz gon R ik A KPR, Fe-NA i
AFFRI G ZHl T YSL B S, OsYSL2 X &
B KR RPR R B R E ] (Koike et
al., 2004 ), YSL ZJEIK 55— 5 OsYSLY WX}
FERL H IR FL RN R ZE ]2k 1 A B S R A, o
OsYSLO FEPH a7k FEkERirh, WRZEA s, ni
R 940 ( Senoura et al., 2017 ), ZIP FKjk
) IRT1 S EAXAFRARI BRI HEEAEH, Fngk
WL T AU ARPR . el FBFSE S , OsFRDL
FEL 5k R iz B A ¢ OsFRDL FE 7Kg 26
—AN | BREL S 3Rk KPR . OsFRDL1 %2
DL FATIERERT b, AT LA IR S A MA
Bz =N | B P KREAE AR B H (Yokosho et
al., 2016 ),

BRNAIERKAG, ¥R YR, &
i T 2RI, B 1 SR ARE SOk R4 B e F
AR F s R B, #2120 REW XA

(e SULEN

New leaves/rice

______________
Pholem ®
Fe3*-DMA .
7 ; Leaf cytoplasm
Stem ©) f Fe>*-ITP
Xylem ! @ X
Fe¥*-citrate
fffff @
Stele @ Cortex | i@ [ Fe-plaque
Fe?*-NA Fe3*DMA | | | Fe-hydroxides
e _______root L :
® @
Pore water

Fe". Fe¥*

Bulk soil
Fe in minerals

1 BHREHHFIETRE
Fig. 1 Iron transport process in paddy field system

3 KTEHREKE LR D EBFFIERALH

HAT DB LR TR T Bk RAL 2R 4
MFFE, SRR S A REEFCZ M) R
PAEAERRITAL R 408, R RIAE Y 2 B R A A B
Rl R AL BURFAE o AR R AT O BRIR] (6 2 4 T e
SPRACAYIN Bz i R R ARG, BRI R ARG
N ETE R AR P s LT i R A BRI T

®1 BREERPHHEYWUEIERE

Table I Biochemical processes of iron in paddy field systems

Number Possible transport processes

soil—water: proton dissolution, ligand dissolution and
@ reductive dissolution of iron oxides

water—iron plaque: ferrous oxidation into ferrihydrite
water—root: root absorption of Fe?" and Fe(IIl)-DMA
iron plaque—root: the iron plaque is activated by the root
and enters the root

cortex—stele: reduction of Fe(Il1)-DMA to Fe(1I)-NA

stele—xylem of stem: Fe( I )-NA—Fe(III)-citrate

Q @ ® ©©

xylem of stem—leaf cytoplasm: Fe is stored in
chloroplast in the form of Fe(III)-ITP
Cytolasm—Phloem: Iron in leaves is reactivated into
phloem, Fe(Ill)-ITP—Fe( I )-NA, Fe( I )-NA is oxidized
to Fe(IIT)-DMA in phloem

transfer between xylem and phloem in stem: mainly

®

occurring in nodes: Fe—citrate—~Fe-NA

old leaves—new leaves/rice: iron in old leaves is
reactivated and transported to grains through phloem,

Fe(Ill)-ITP—Fe(1l)-NA—Fe(II)-ITP

3.1 BEEWHRAMAESIBIFERIE

Guelke et al. (2007 ) R ME T =S HYIA N
FER IR A IRARE , AT A SALEE T AILEE 10 A8
YRR R R A S AR ka4 EAFAEAR IR . #L
YA T TR R, MREISF]-1.6%.,
H &°Fe {HREERZEMF T8 F th T 2 Lig i
N TIHLEE I AR S AR EE R, 7 IR MEN 0.2%o,
HANASERRA S 3A 25 APLEE 1 4
YE R TR A T W ROk 2 F A AE = M A R
IR, HAYERNAERNZA SR RS Ry KT
OYVRAE; MIPLEE 1 AEPE S Wk R, PS
HEEAER S SR ERFEINER; SHYHRE A2k
N2 4 NG 25 5 2 TRUA A ) S A8 A R AL R
JRad A, m A R R T R R
Guelke-Stelling et al. (2011 ) F/5RHPER 7,
PL EDTA-Fe(IIT) A8k U543 S FME ML AIHLEE 1 A5 K
GHPLEE I A, 4 4 AR IEIEY . Bk
R (37 25 B e 25 SR 5 Z RG2Sl . K o ez 24
), 8%Fe (N T & _LARUIE/N, FEFDFrhik
/N, H-2.5%0, MMFHEAZ Y 5%Fe }—0.5%0, 45 17%
B R R IR R AL 25 AR/ . HLEE T AL 2K )
MR BEAT, RIPELREN R85 E K IREE
WA HHRR, T 1/ R AE AR A AL EE 11 A
YIHE R O] BE AR R 2 BT AE R S e

Kiczka et al. (2010 ) 5 T Ba[ /R BLir 1Ly 3 Fhil
YRR R AR, H45HR S Guelke et al. (2007)
HUmE AT 2258 . HLEE T AHLEE 11 M4 & Sk, Ml
PET AR/ NTHLEE 1A . ALBE T A A
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BRI R S R B A Feplant— granite=—1.3%o0, TIALEE 11
YU ELE 0.2% 18k, XNEERME Guelke
(2007 ) (IZERZEML. PLEE T & EH T H-1.6%0, Bl
T H-0.2%00 ANFREASESE Hh AR (1) N
PIFFAEAR KA o AP IRl R A e 2 1) A AR
i, 0°Fe=—0.39%0, I NZIZ, AFe s ur
=—4.5%o, I RESE R Ry B2 2 B AMA IR Bkt A P 22 i
PRI, RIS PR A B A iR A (I 1 i A
® ), /ML ( Agrostis ) FlIF:AS4E ( Rhododendron )
PRI T FEEARN R R B B, 4384 B n T
0.5%07F1 0.8%o0. HLEH 1T FE 4 /IVBE AN ] A= 4 I 1)
TR Z (AR, o 1.6%0. AHPIPIERIY R
Bz B B B BOR % i DL SR RIS AE 22 [A] 42k
LR MBI . BRIl By R e e R A
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Fig. 3 Iron isotope composition of soil-water-rice system (Cited from Garnier et al., 2017)
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Abstract: Iron is the fourth abundant element on the earth, and its geochemical behavior is of great significance as an important part of
the element circulation of paddy field system. Iron is also one of the essential trace elements in the normal life process of plants, and
participates in many biological metabolic processes. Over the past decade, the application of iron isotope method in supergene
geochemistry has received extensive attention. Iron isotope method has been widely used to investigate the biogeochemical processes
of iron, such as dissimilatory iron reduction, ferrous and abiotic oxidation of ferrous iron, and adsorption, precipitation and other
processes. In this paper, the characteristics and influencing factors of iron isotope fractionation in paddy soils, the molecular
physiological mechanism of iron absorption and transport in rice and the characteristics and mechanisms of iron isotope fractionation
are reviewed. Paddy soils are deficient in light iron during development, and different developmental processes lead to changes in iron
forms and valences in the soils, thus forming unique fractionation characteristics. In previous study of iron isotope fractionation during
soil-plant systems, iron uptake in plants with different mechanisms for iron uptake showed distinguish magnitude and behavior of iron
isotope fractionation. In the plant of Strategy I, Fe(Ill) is reduced into Fe(Il) and it is uptaken into the plant. The Fe isotope
composition becomes light and magnitude of fractionation is large inside the plant [-0.13%o — (—1.64%o)]. In the plant of Strategy II,
Fe(III) is transported into the plant by process of chelation. The Fe isotope composition becomes heavy and magnitude of fractionation
is small inside the plant (—0.11%0—0.17%o). The iron isotope composition of rice is different from that of typical mechanism II plants.
Rice is rich in light iron, and magnitude of Fe isotope fractionation is large inside the rice plants .This may be due to the simultaneous
use of strategy I and strategy II pathways during iron uptake process by rice roots, and iron transport in rice, ligand changes and
valence changes will lead to iron isotope fractionation. Iron isotope method shows great potential in revealing the mechanism of iron
transport in soil-rice systems. This review also discussed and prospected how to combine the iron isotope method with the soil
development background of the soil-rice system, and how to explain the iron isotope mechanism of rice by improving the sample
preparation method, combining with mass balance calculation, dynamic fractionation, and multiple characterization methods.
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