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P, AEA MR AR B L 2R R R AT ZE AT B 0 A BB R, AR AT RE S IR HE TR R R R IR I, St
DPAA BEHUCRIBRAL A6 T 3 B R s2m . BRI, S80R R DPAA MBHCAE— L HBRALAR LY, G RRER i I SRR i LA
&‘(fenmﬁ%ﬁfh%é@m@ﬁﬂﬁﬁ%mﬂ@kﬁtﬁEP DPAA Bifbi)— A HEEEH K, PR IRAINN DPAA (35S
F1M AR e DPAA 15 YL T3 A s 52 H R SRR 3L

KEEIE . ORAPER; PORBRERERIE R B mifk; EAEHb; ARHb

FESES: X53 XEkiREE: A

Effects of Iron and Sulfate Reduction on the Mobilization and Thionation of
Diphenylarsinic Acid in Acrisol

ZHU Meng" >, HE Yuhuan', WEI Xiaobao', LI Yuan', YANG Ruyi' %'
(1. School of Ecology and Environment, Anhui Normal University, Wuhu, Anhui 241002, China; 2. Collaborative Innovation Center of

* R BARRFE RS I (41807117 ) ZRUTE R0 H 15 5 R 490 H (2022xjxm049 )R 2 A GUF AN I 2Rt 5T H ( $202210370320 )
B Supported by the National Natural Science Foundation of China ( No. 41807117 ), the Project Incubation Foundation of Anhui Normal
University, China ( No. 2022xjxm049 ) and the Project of Innovation and Entrepreneurship Training for College Students of China ( No.
S202210370320 )

TOEIREE Corresponding author, E-mail: yangruyi@mail.ahnu.edu.cn
lE-aph B (1991—), &, ZRHWA, WA, BlEdR, FENS ISR RS BENE TAE. E-mail:

mzhu@ahnu.edu.cn

Wk A 2022-09-08; e FIE MR F 0. 2023-03-19; MZ % A (www.cnkinet): 2023-05-29

http://pedologica.issas.ac.cn



33 KBS BRIEJEFIGR IR o JFO 18 b R R A AL ) R 771

Recovery and Reconstruction of Degraded Ecosystem in Wanjiang Basin Co-founded by Anhui Province and Ministry of Education, Wuhu,
Anhui 241002, China; 3. Anhui Provincial Engineering Laboratory of Water and Soil Pollution Control and Remediation, Anhui Normal
University, Wuhu, Anhui 241002, China)

Abstract:  Objective Diphenylarsinic acid (DPAA) is one of the main degradation products of arsenic-containing chemical
weapons in the environment. The objective of this study was to investigate the effects of iron and sulfate reduction on the
mobilization and thionation of DPAA in soil. Method Acrisol from a peanut field and woodland was selected for soil incubation
experiment, and both were spiked with DPAA and different concentrations of sodium lactate (C source) and sodium sulfate (S
source) under flooded condition. Four treatments were established in the current study, treatment one (S-C-) was created without
the addition of S or C sources, treatment two (S+C-)only received 426 pg'g™' S, treatment three (S+C+) received 426 pg'g™' S and
1300 pg'g' C, and treatment four (S+C++) received 426 pg'g' S and 2 170 pg-g™' C. Samples of the soil and supernatant were
collected for the analysis of DPAA, Fe?', HCl-extractable Fe®', SO?{, sulfide, pH, Eh and bacterial community structure.

Result Results for the peanut field indicated that the mobilization of DPAA was significantly enhanced in the S+C+ and S+C++
treatments due to the addition of carbon, as compared to S-C- and S+C- treatments without carbon. This difference was likely
caused by the elevated Fe reduction (> 45%) due to lactate addition, which then promoted DPAA mobilization. In comparison to
other treatments, sulfate reduction was most significant in the S+C+ treatment of the peanut field (with the concentration of
dissolved sulfide reaching 11.28 mg-L ™" after 13 weeks of incubation), where the removal rate (59.6%) of DPAA was the highest
and DPAA was primarily thionated. However, the increased Fe reduction and decreased sulfate reduction in the S+C++ treatment
were not conducive to the thionation of DPAA. Unlike peanut land, the mobilization and thionation of DPAA were not observed in
woodland regardless of the addition of sodium lactate and sulfate. This difference can be explained by the lower degree of Fe
reduction (< 25%) and the absence of sulfate reduction (without the detection of dissolved sulfide) in woodland. The relative
abundances of Clostridium, Bacillus and Desulfosporosinus were significantly higher in the peanut field soil than those in
woodland. This probably promoted the occurrence of iron and sulfate reduction, respectively, and both processes ultimately had a
stronger influence on the mobilization and thionation of DPAA. Conclusion Generally, instead of the stimulating effect of Fe
reduction on DPAA mobilization, the degree of sulfate reduction and the concentration of sulfide in the liquid phase is a more
significant factor in determining DPAA thionaiton in Acrisol under flooded condition. The findings will serve as a theoretical
foundation for the in-depth understanding of the environmental behavior of DPAA as well as the development of biostimulation
remediation solutions for DPAA-contaminated Acrisol.

Key words: Diphenylarsinic acid (DPAA); Fe and sulfate reduction; Mobilization; Thionation; Peanut field; Woodland

R ( diphenylarsinic acid, DPAA ) &&
{2 s — K5 ( diphenylcyanoarsine, DA )
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N B S IR 1Y T w2 B R
AbFR, DRI R A AR R S 2 B TS g . BT,
e E . BRI H A5 24 B R AL 22 i 25 38
X+ (<10 mg'kg ') FI FK (<15 mg L") 4
RFEFEA T T DPAAISL, B9 % W], DPAA
FER SR AF R BT RG | FRpEaRt, BEOSEIT 4 H-
IKFE- NP ikt i, e ARMEEE . 2002
B, HAKET — DPAA {53 HK SRR K
BEFAFC), SR X FPOE 4IRS e 5 R T B AL

PRI AR FL B DG TE . AF5E DPAA 76 HIE A RE
AV AL A X FIR ATAIY DPAA W58 M ek 1k 2%
ITHEREL,

- 38 v T A LA A TR RN b5 K T L B A TR
R RS AR B DA T, B R DPAA TG K
B, WK DPAA %k A R R A s R ff
% ( phenylarsonic acid, PAA ) ™!, Tii7EHTEREL L I
1T, DPAA FE R AGALIEAE Bl R B A AR
fiz ( diphenylthioarsinic acid, DPTAA ) P\, HFiiify
WFIEIE K B, FER & s AR A AL & B 8
PR JFAE T DPAA B — 2 i s ALl ThifE
B R A MU & BRI LT D, R R A Y
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FEW ALY T A F T DPAA B9RRALI . Hysar b,
BRIE SRR BR TR Eh A 54 DPAA BE 5 B Ak 1 5% Wi 78
ANFEZEA R I BORTE . A, R ERER A
YIRS N R 2L Rk 38 h DPAA V5 44—
AEOTENH B FTAH A IT 3 B O TE A B TR
FIE IR 625 AN JE P it 4T DPAA Bl 55k i 5%
170 B /s 7 N i w2 < B N i e o 3 2 e W 2 )
AALER S L A R UE YRR 4540 55 - B Ak
2 YRR 25 55X DPAA BECS RAL B S
WA FRR AT .

TR EIAF | AT 2T 0 — b AL (1 AR A Ak
+ 4, X DPAA EAT#esim A W i g A1t (HAEHE K
WA, Yok e vELr ek DPAA B R0
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T ITAl DPAA [ PAS fe FE IXUR: Fl % Jié DPAA 75 21

I RIS SR B2 S B AR A
1 PRSI

1.1 U5

TSQ Quantum Access MAX Y =5 %% W AH {63 -
JF % Bk A A ( HPLC-MS/MS, TSQ Quantum Access
MAX, Thermo A ], 3 [H ), fH il 3% 746 ( BSG-300
A, B ), JEFOEEIE ( AFS9700 #Y
), AN ORI (UVTS2 B, il
B, BaB % TP ( YWLG-10A A, 3§ 5t ik
YR, BaOAL (1530 8, 11X ). DPAA
(2l 97% ) W H H A Wako A w], L HI R Jy
i al, HARKFI N Fral . LR KR 18.2 MQ
B aliK .
1.2 ki

A3 R 7 VLG R v [ R A e 4T AR AR S
I h A6 A4 H( 28°15'N, 116°55'E ) FlkH( 28°12'N,
116°56'E ), N A% DPAA (FRZ13E (0~15cm ),
TIEAZPRT . BRARFIFEE S 2 mm )5 4 FH -
T IEIARPER I 1.

F1 il TIEMEAER

Table 1 The physicochemical properties of the tested soils

A HLR S ENN i e S ek B[RRI
+- 4k
pH (H,0) Soil organic matter Total As Total Fe DCB-Fe, 05 Oxalate-Fe,O3
Soil type
/ (gkg!) / (mgkg™) /(gkg") /(gkg") / (gkg™)
LI () © 456 8.60 22.85 49.87 30.47 1.29
LI (A ) @ 435 7.30 19.99 52.84 49.80 1.02

(DAcrisol ( peanut field ); @Acrisol ( woodland ) .

1.3 Rt

PL 100 mL PEMIAE EEFRA5 48, MA 200 g
T, SPERET TR, B EARBR 29.7 mL
N T e 3 T M R 2L M 0 R AR, R P T i ZE R4S
A B I AR HER D, B ) —
H KA B 2l K 1 BB R A b, AN FE K 43 AR
R 2 PR R R B 4 A R INR
FREN A FLRREN (S-C-); [UIRINBLEREN (426 pgg!
T4, BLS it, FFE) (S+C-); [FIBFHRMNG# N
(426 ug-g ' T4 ) fElman (1300 pgg' T+, LU

Cit, T (S+C+); BRI EN (426 pg-g!
T4 ) MFLERM (2170 ngg ' T4 ) (S+C++), 4
NV 6 NEE L A TUMORE T 25°C . wOh4
PFFRHRESE 2 A, FHA 0.3 mL 2 000 mg'L'DPAA
VW, 415 DPAA BB NE A 30 mgkg ' T+
(IRTF 958 A AR 5 3 AE A b 2 s ey e g il
FrdE ) (GB 19062-2003 ) MIra A1 (14 A fith e 2 PR
f—30 mgkg ' T+ ), 3000 rmin "' #£% 10 min ff
FAKIBA W IR, BT E IR R IR 4k s
B 9% .
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1.4 EUERMNERE

KRR 0, 1, 2. 6 13 JHI 0B e R
B, BAHEE 4 AESE, B EKIESERIMA
1 mol-L ' HCLIEW P (viv=1: 9), ¥&% 24 h J5 il &
HCI $2HUZ Fe? F1 HCJRBUS MM, R4 kiR
AWEOE, BEEWRNE DPAA, Fe*'\ SO Al
BRALIA &R, JE 0T DPAA (AL Y I
LV VR 15 R T NapHPO, % 37 $E Y, i [
#H DPAA & i FOLHAR W), 3B 2 A8 F Tl
5E pH. Eh KANTEBER AL . R By IFE 5 &R
R sAA: (1) AT AR N, 40 T 580,
AL T VR SR Y R T 503 Ny (2) LV
FHl HsPO4 (200 mmol-L™', vAv=9: 1) Fiks)n, f6fF
T 4C; (3) B0 a W EIREE T-20C; (4) U
SERE ST RIINSE Fe?'. SOX FIBALIigE; (5) 1l
T DPAA F AL Wy i BIRE S i A7 T—20°C .

T B A IR DPAA KRR

DPAA EBR%E/%= ( My-M,) /Myx100 (1)

Ao, My ol 0 B2 -4 [ VR DPAA & 2 22 AT
mg; M, N ¢ BY 2R | WA DPAA 2,
mg,

DPAA K H ALy il & R F| HPLC-MS/MS
U0 VAR A Fe Ml HCL 42 USSR FHABIE S k73
e SOi’%Fﬁ@ﬁEﬁz‘é%ﬂth?ﬁ%?}ﬂU%“”, bt
PR P AR A4 Bk i a2 U™ pH SR pH N E
Eh >R FH 4 i AR R A AT H 5 AR H A7 25 150 5
1.5 16S rRNA il 5

FiFeZ 00 6 Fl 13 JRI R - REN, SR
7N bRk = FF LR 1 2% ( hexadecyltrimethyl ammonium
bromide, CTAB) ¥:42H DNA, A 1%3 /5B
JE HEL VKA DNA A9 28 AR BT o R 5 14 341F( 5°-
CCTAYGGGRBGCASCAG-3" )Fl 806R( 5°-GGACTA
CNNGGGTATCTAAT-3" ) X4l & 16S rRNA JEK [y
V3+V4 A[ AR X 47 PCR 73 . P3G FE )T 98 C HilAR
P£ 1 min; (98°C, 10s; 50°C, 30s; 72°C, 30's) x30
AMER; T2°CHBEIEM 5 min, R4 PCR P28 1)k
JESEAT SR EEIRAE . FOMIRAIE A IXTAE W
2% B AEFHEE RS Rk 4lifk. PCR 724, k4EEI K ]
W B br 45y o 8 2 L F & ( TruSeq®DNA
PCR-Free Sample Preparation Kit ) #F77 SCJFE 4,

PR 1Y SCE 3t Qubit & & AISCOER I, S5
f# il NovaSeq 6000 PE250 BE4T AL . 5 AR 55
ZHCRYIR BB 4 AT B ) 58 A% .
1.6 HHESHH

K H1 Excel 2010 347 I i et e 45 SR HIF-
PIE AR vE IR 22 28 o 2R Origin 2021 1R .

2 4 R

2.1 DPAA HIE# &

PIRD 4 R 7 LD [ . WAH T DPAA A
e k& 1 R, 0 JRE, BB S-C-
Il S+C-ALH R AR DPAA H 208 43R 57.2%H1
66.1% (&l 1a, Kl 1b), T S+CHFI S+CH+Ab B Hi
H DPAA 705 (70%~80% ) A fighn (1A 1c,
Bl 1d). FEE IR A LER, S-C-Fl S+C-Ab3r
W AH DPAA H 3 & i ZAR T [IAH, 1 S+C+A1
S+CHHAL B A DPAA T3 & iR 4 5 T [ A1
(A VAMEISN ) AT I, XEA S, 5 S-C-
Il S+C-AbFEAH L, S+C+HFT S+C++AbFEH DPAA F
R

S A, AR 4 AR ERTE 0 JE A IRA
DPAA Hor&m 225N, 72518 40.6%. 59.6%.
67.8%F1 86.7% (& le~Kl 1h), H, 5 S-C-FI
SHC-ALFAH I, S+HC+AI S+C+HFEFR DPAA YR
i BH BN, H S+C++ab i DPAA Y B i kA
o FIRZERULI, SR, FLRREN X M
o DPAA B e #EE sk . A, 5 S-C-4b 3
A, S+C-LZbFirh DPAA FOREMCH B, X AR Al
£ 5SOT M1B 75 DPAA W18 T LR mi e
LB U R SR 1 EE, MM 4 S Ab EE
AH DPAA F 43 & it ih % THAH (&l le~& 1h),
R AT UL, XAk S, 5 S-C-Fi S+C-ALHEAHLL,
Bifi 25 5 F2 B[R] IO E K S+CHFIT S+CHH4b B i =4 I BY
LAY DPAA BN 4 .

2.2 DPAA %L

WA 4 R LT 389 B DPAA 431 2 fifl
BRI S AR LI 1. ST, fEAE HE AR LAY 4
AL R DPAA T 43 F i 3 3R I Sy Bl e [] f19 SEE G
ARG . 5 H AL BEAR L, A6 H i) S+C+Ab B
DPAA 55 AL R A AL R I BT R 3, 13 )8
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—=— i DPAA Total DPAA - e- [EI#IDPAA Solid-phase associated DPAA A - JAIDPAA Dissolved DPAA

£ 1407 a) A6 HL Peanut field S-C- 1401 b) f£/EH# Peanut field S+C- 140 c¢) fEA4:#i Peanut field S+C+
g 120} 120} 120}
IE 2 100} 100t 100+
1B
& e 80t 80f 8ot
N R
<5 60r $ g -9 60} 601
=& 40p - 40} 40t
E A A A -
g 20 T 2 20F 20¢
= 0= § 10 12 14 V0 2 hF 6 8 10 12 14 00 2 4 6 8 10 12 14
N 1407 d) 441 Peanut field S+C++ 1401
g 120F 120}
Q2 100f 1007
L)
fsg 80f 4 80}
=5 60f - 60}
< o
< © - SRR B
=8 40-'9\.\ ' 40t
Dg ——~‘§_ ___________
S 20f 20t
o
g o s s 0 : ' L T T TR
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
[ 18] Time/Week
< 1407 1401 h) A Woodland S+C++
<
< 120 120}
O 100} 100}
&1 %
&K e 80t 80t T.
o 2 A e
<5 60 60 '“‘*i_ e
o g 40t 40.{ ..
Qs . G,
5 201 20F 0 BT s
5 - .
~ 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

A i) Time/Week

A ] Time/Week

TE: S-C-, NIRIMBR RSB ; S+C-, [UAIMBIERM; S+C+, RN IIMBIE M (426 ngg™) MILEEH (1300 pgg™, LI C
it); S+C++, RIRRMBLRREH (426 pgg™) FMZLERM (2170 pgg™' ). & DPAA T 43 & R HURE T %) DPAA & i 5 %7 4h DPAA £
(0.6 mg) MYLLAE, AT DPAA B 45 B g BRI 2075 A7 4S5 DPAA 3 B 591Uk DPAA i iy LA, 40 DPAA & 434 kb ke
It ZI| F 45 & 75 DPAA & 5¥) 4 DPAA #nE M L(E, FE. Note: S-C-, without the addition of sodium sulfate or sodium lactate;
S+C-, only with the addition of sodium sulfate; S+C+, with the addition of sodium sulfate (426 ug-g™') and sodium lactate ( 1 300 pg-g™'
dry soil, in terms of C ); S+C++, with the addition of sodium sulfate ( 426 pug-g™' ) and sodium lactate( 2 170 pg-g ' dry soil ). The percentage

content of total DPAA was calculated as the ratio of the mass of total DPAA obtained at each sampling point to the mass of total DPAA added
(0.6 mg) . The percentage contents of dissolved and solid-phase-associated DPAA were calculated as the ratio of the mass of dissolved and

solid-phase-associated DPAA obtained at each sampling point to the mass of total DPAA added, respectively, the same below.

B 1 A6A4H (a~d) FdkHL (e~h) P 2EMER (DPAA) A 7S S BERH A28 1k

Fig. 1 Changes in the percentage content of diphenylarsinic acid ( DPAA ) in peanut field (a-d ) and woodland ( e-h ) with time

J& DPAA HHEALZATIA 59.6% (& 1c); TARHLAY 4
AR DPAA M A AR N T 45% (K 1e~
P 1h ). HRFE AR B s E) A a R s (s B OTAT

TEAEA L S+CHARBRAYE . WAH T 4K I 2] DPAA
(PREA BT t2=6.6 min, EPEETXF R 263/245.

263/141) MHAL=Y——DPTAA (££=7.3 min, &
PEBFX ok 279/261, 279/183 ) (&l 2a, K 2b); i

TEH A AL B P 4 KGN ] DPTAA F1 PAA (508K
SR ), M AT BEAE7E FLA Y9 DPAA AL A%, Wil
I A ORI e AR A R TOHLA B kA 3k
EA

XFFACAE ) 4 A0 B, 7E 0~2 J8 5 DPAA 1Y
8 T O DPAA R ;2 J5 S B DPAA
FIRE . AR DPAA 5330y Bifi Bo] [] f1) ZE < A5 A 7]
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12000000 —
L 3
10000000 [~ {R B2 /a] Retention time: 6.59 min {R R E] Retention time: 7.3 1min
z L WETATFR Peak arca: 5216189 WETATFR Peak area: 7230066
2 {51 Lt Signal to noise ratio: 666 {54 Lt Signal to noise ratio: 876
‘q-':) 8000000 [—
= L (0] S
<
5 I [
@» 6000000 O—As@ ©—As
# . = | |
= OH OH
b —
T 4000000 BPAA —
2000000 [
0 1 I 1 [ 1 L L 1 L 1 1
0 2 4 6 8 10 12 14
I} 1a] Time/min
2000000 —
b)
1600000 —
2
Z L
2 1200000 |- {4 EA I} ] Retention time: 6.61 min {4 EA it ] Retention time: 7.31 min
= I T Peak area: 912910 I TETFR Peak area: 1902225
5 - {EM Lt Signal to noise ratio: 104 &M 1 Signal to noise ratio: 42
5]
# 800 000 —
5=
E]? -
Al
400 000 —
0 1—# T f N = | ! ! ! ! ! ]
0 2 4 6 8 10 12 14
18] Time/min
K2 AEA bR S+CHAbFRAERE SR 13 JiJG FIHW (a) FIHHEEHM (b) 19 HPLC-MS/MS & B T l&l

Fig. 2 Total ion chromatograms in HPLC-MS/MS analysis of supernatant (a) and soil extract ( b) in S+C+ treatment of peanut field after 13
weeks of incubation

PR IEAR, o S+CHbFEPE | WA DPAA &K
AR I (] 1a~K 1d). XFFHiAg s+C+
AEBE, 7E 0~6 JE B DPAA RYW/D 82t THAH
DPAA KA, i7E 6~13 J& L DPAA AYs/b 2 h T
[E4H DPAA [RE(%; X THAMLI, 75 0~6 JA&
DPAA Fil{iAH DPAA Bl ] () A5 fh e S5 A — 2, M
6 Jil )5 &\ DPAA FllE W AHM) DPAA 43 & A8
Wi (P& le~M 1h), FiRgh RN, 164 bk
AR Y DPAA SER AR/ R, IO BB Wi
sk, [EAH DPAA o nT 4k EE K A % AR i
2.3 BRIEREEFE

AR b R e AR A W HCL 4
A Fe*'5 HCL HEBUS B4k B HLAE A B WA
Fe? & i Bt 1] (A8 Ak dn &l 3 B iR, X

FAHEA M 4 A AbFE 2 JE S HCLHZEUS Fe®™ 5 HCI
PRI BRI E E B R ) 7 2B ORI o, D Ak
W R AERFEE AT 13 5 A SRR R A
S+C++>S+C+>S-C->S+C-, %k i 52 & = 7] 35
58.3% (&l 3a), Hirf, S+C+HI S+CHHIb B 4k if
J AR B A 38 AR AT BE 5 I % LR B R A AR
A P S C-AbE AR IR IR R T S+C-AbEE, HE
W] R K R I B S I R £ & A= R (& 4a),
T3 A FLER AT AN TR R AT o b,
T S+CHHI S+CHAb PR BRI IR AR R =, IR
A KR F MR (<80 mg L', K 3b). HiE
A HORTE], PRHLAG 4 A Ab B PR GA TR B H A IR
(<25%) (K 3c), HAEBAEEFRLRPEFELS Fe'
WeBEBMET 10 mg L' (& 3d),
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0 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
300 L. 2-
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= Doup
g 25+ :éo 10k %
g:ﬁ Y 9 —””
w3 gl = st
KEZ M B
588 S B S A a---""7"
£22 ) g5 ¢ -
243 as
T E =5
B3 10 -
BEQ 5 3
=5 2
Eliﬁ Sk s 2r
O 2 1k
jam =
0 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

M) Time/Week

At i) Time/Week

K3 et (a, b) bk (c, d) F/KIRAWR T HCLREUS Fe?™ 5 HCI S MK AY HUAR AR 45 Fe™ v BE Bt it
[i] ) A5 4k
Fig. 3 Changes in the ratios of HCl-extractable Fe*" to HCl-extractable total Fe in the soil-water mixture and the concentrations of dissolved
Fe" in peanut field (a, b) and woodland (¢, d) with time

2.4 WRERERIEJRAFIE
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Fig. 4 Changes in the concentrations of dissolved SO2~ and sulfide in peanut field (a, b) and woodland ( ¢ ) with time
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Note: Dissolved sulfide was not detected in four treatments of woodland.

http://pedologica.issas.ac.cn

12

14

]



778 + b1 2 e 61 %:

MR Clostridium

‘I %

6.0 - 400 -
¢) ki Woodland d) M Woodland
S5k
E 300 -
5.0F [ £
g— === g —————————— X 5
| & &
T 45¢ o— E 200 -
=
401 w
100 -
35F
1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 ]
30 0 2 4 6 8 10 12 14 0 0 2 4 6 8 10 12 14
I} [E] Time/Week 18] Time/Week
K5 44 (a, b) Fidkst (¢, d) B pH 1 Eh BERE] Y251k
Fig. 5 Changes in the pH and Eh in peanut field (a, b) and woodland (¢, d) with time
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Fig. 6 Changes in the relative abundances of dominant bacteria in peanut field( a, b )and woodland( ¢, d ) at the phylum and genus levels over time
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R2 TREEELEPRERI DPAA B SH LA

Table 2 Effects of Fe reduction on the mobilization and thionation of DPAA in different types of soil

o TR SR BRId JF AR X} DPAA BERLAURZM X} DPAA Bifb B2
T e ER PN
Fe content in the soil ~ Characteristics of Fe Effects on DPAA Effects on DPAA
Soil type Reference
/ (gkg") reduction mobilization thionation
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