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Isolation of iron-reducing bacteria in paddy soil and its Fe(]ll)
reduction potential analysis

WANG Wei-min, QU Dong, XU Jia

(College of Resources and Environment , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract ;[ Objective] The study isolated Fe(]ll )-reducing bacterium from paddy soil,compared the dif-
ferent isolating results of different dilution factor, and studied the Fe reducing-characters of different
strains. [Method) Fe( [[| )-reducing bacterium was isolated with PTYG plate and Fe ([[[ )-citrate medium
from paddy soil of Jiangxi and Sichuan Province and the ability of Fe([][ )-reducing potential of bacterium
was identified by Fe(OH)3 culture and Fe(]l[ )-citrate medium method. The rate of Fe(]ll )-reducing and
the character curve of Fe([[] )-reduction and growth of different bacteria were compared. [Result] When u-
sing glucose as carbon source, 8 strains facultative anaerobic bacteria from paddy of Jiangxi could reduce
Fe([l[ )-citrate quickly and the rate of Fe([l[ )-citrate reduction was between 84. 34% —93. 81% , but the
rate of Fe(OH), reduction was low,just between 71. 07 % —90. 90%. 8 strains facultative anaerobic bacteria
from paddy soil of Sichuan had efficient abilities to reduce Fe([[[ ) and the rate of Fe(]ll )-citrate reduction
was between 83. 78% — 93.52%, and the rate of Fe (OH), reduction between 88. 19% — 99. 84 %. The
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strictly anaerobic bacteria from paddy soil of Jiangxi and Sichuan Province all had efficient ability to reduce
Fe(Ill). 20 strains strictly anaerobic bacteria could reduce Fe([[[ ) quickly,the rate of Fe([[] )-citrate reduc-
tion was between 90.49% —97.93% and the rate of Fe(OH), reduction between 94. 03% —99. 57%. The
lag phase of different bacteria was almost between 10—25 h in LB culture and Fe([[[ )-citrate medium. Bac-
teria had short lag phase in LB culture, and the outputs of cells were larger in Fe (][ )-citrate medium.
[ Conclusion]) Bacteria strains which can reduce Fe were isolated from paddy soil of Jiangxi and Sichuan,and
the isolated bacteria showed high utilization rate of Fe([ll )-citrate and Fe(OH);. Strictly anaerobic iron re-
ducing bacteria’s utilization rate of the two Fe resources were both higher then that of facultative anaerobic
bacteria’s. Facultative anaerobic bacteria were rod-shaped gram-negative bacteria with spores;strictly anae-

robic bacteria were gram-positive bacteria with spores, belonging to fusiform bacillus. The Fe ([l[ )-reduc-

tion was coupled with the growth of bacteria.
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Table 1 The basic chemical-physic properties of soils
T4 AHLBT/ (mg « kg™1) /(g kg™ REBE/ (g ke D) WK/ (2 kgD p MHELEE/ (X0 gD
Soil O. M. Total iron Amorphous iron Free iron ! Bacteria number
SC 48.9 34.2 3.08 11.69 7.34 9.14
IX 23.9 19.5 1.94 6.48 4. 84 8.96

1.2 EFEEARK
1.2.1 PTYG # 4% HHAM0.25 g/L, BiEHA

B 0.25 o/ L. B2 0.5 g/L, @28 0.5 g/L,
MgSO, « 7TH,0 0.6 g/L,CaCl, » 2H,0 0. 07 g/L,
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TlERy 10 g/L, W5 i 52k pH R 7.0,

1.2.2 Ar@BsEAA  IrEMRE 3.3 ¢/L,NH,Cl
1 g/L,CaCl, « 2H,0 0. 07 g/L,MgSO, « 7H,0 0. 6
g/L,K,HPO, « 3H,0 0. 722 g/L,KH,PO, 0. 25 g/L.
HAGHE 10 g/L.3isky 10 /L, A 855 5 pH
7,00 M EBRBURR I RI AT R Bk W 1A 5 R Bk
1.3 S$ZEEMEYHNIBESa4L

1.3.1 R#BEP REAMEMG KR EITFR  HBUE
KRS R SL 10,00 g 7 100 mL IfiL i A A 1
mL AT & W Fe(OH), & (& Fe & 4 15. 4
mg/mL) & 50 mL EB /K, 7E 30 CF # & Wit is
IR 1. ¥R E R £ R 700 r/min B0 10
min, B E WA R A P4 R .

1.3.2 RMBREKZTRAWRG Y BEML H1.3.1
eI 42 AR B 100 A5, B 100 pL #E PTYG [E {4
B T o TS | WSS E S m R o D R e
SO, W, B 30 CEFFAHROLEEFR 2 d.
TEBE DA VR 43 AT X 50 00 ST A Bk R TR VR A3 ) 4
AP RR BB SR B s R . BE SRR AT 10 mL
PR ML 335 L & A 00 v A TR AR 1 97 3 5 mL, PR
.5 min, B B, A0SR AE S 5E o B bR R IR Ak 1A
K95 R R (0320 A Sl 1 (8 3 I AT TR K i
WL E R EA R FellD B IIRE. 38 43 25
PEH MR . WIBRCE H B TE R B IR 100 L, AR
PTYG [ /R 55 55 3 M b W A, 5% 9% 1L FH 3 11 i 5%
H.F 30 CHLRi 3% 2 d. AR RPRECAE T H#%
TR LB WK R 510 15 mL A S5 WA b, 3
B30 CIRAFFK 1 d, HIEHREHHEET
3000 r/min B0 15 min, 3% F W 7 J6 K %
2 A 1 mL JC TR K BT UTTE A5 R . e A LS
mL B0 H,4 000 r/min .0 10 min, 5% FIFW
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1.3.3 PHREKZTRAKG S B LWL WK
B 10°~10" £5 0 1.3, 1 Ml 1 mL, 78 A7 4 R
R T A 85 SR R I A5 U A e A8 TR K T4 855 %
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A S 22 0 L 76 ey A T K T AR % % % b PR 00 A

Iy AiAl H AR B AR . R R PRI B R B T
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ARk . AN [ B R 1 4% 300 D 28 A 46 I 72 1 Fe CIDD
Wl 5K Z P AR B Fe Il ¥ (Fer) H K it
FLOHE D FER.
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2.1 HERMEVMHISBESHEL
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I R HE 100 A5 1 F AP R U BGE B, T AT AR TR
BRI A 57 2 T 200 A0 X A BRI D T RE B B AR AT
G E o PR T PE AU KRS L B 93 85 BRI
WA 39 42 BRTETE B IR R A IR Y kR i
PG, i FeCllD W B RE , V194 A1 09 1 K A5 £ v
SR 14 R 26 BR A B9 RIS I ERAE 7060 L B

3 T RS PR SRR A TR I 8 P R TR Ak I

Br Rk R o 12 B WCRG BEAG B8 107 ~ 10° 45,
e 1 b8 PR AR R B AR B B8 TR
RE SR B 4 (0 I AT AR IR KB o 1 8 . L AT A
2 4k [ A s e ik 3% oD Pk 2L AT k08 6B ) 1Y PR TR
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Table 2 The number of CFU on the PTYG plate

in different dilution factors

JKAE IR W W B A% %% Dilution factor
Extracted solution
of paddy soil 10! 102 103
JX 524.7+101.6 53.3418.3 4.7£1.5
SC 956.0492.0 149.7+7.1 17.3+1.5

2.2 AEBEHREIE RN R

SERANER DI T e A TR G AR 5 [ S N
AR bR TE DDA A9 M O Tk R I X A R Bk R
Fe(OH); fif 5 F 0L 3% 3,

£33 RUEREEFHTIBHNIAREKRNHKERRGEER 6 D

Table 3 Fe([[] )-reduction rate of different facultative anaerobic bacteria (incubated for 6 days)

e Fr iRk Fe(OH); _ (EREAIVE S Fe(OH);
- o= X red - o5 2 RER el
g FHRES e B/ % + 4 [ B/ % Y e
Soil B K Ferric citrate Fe(OH); Soil . Ferric citrate Fe(OH);
strain . . of strain . .
reduction rate reduction rate reduction rate reduction rate
JX-02 90.79 79.57 SC-o07 83.78 92.97
JX-03 84. 34 75.72 SC-09 88. 84 94,43
JX-o04 91. 54 71.07 SC-012 91. 38 94.01
JX-05 86. 23 83.21 SC-017 91.77 93.18
JX SC .
JX-06 89. 64 78.15 SC-018 93.13 88.19
JX-018 93.24 90. 90 SC-024 93.02 94. 64
JX-0105 93.81 73.70 SC-042 93.52 89. 44
JX-0106 92. 30 72.89 SC-046 93.13 99. 84
k4 EFERREEFFTIBNAEAERNKEREGEEF 3 O
Table 4 The Fe (]l )-reduction rate of different strictly anaerobic bacteria (incubated for 3 days)
e A TR Fe(OH); . T A 1 4k Fe(OH);
" G o/ % % i o R/
e WHERD ey B I L S B %
Soil ) R Ferric citrate Fe(OH); Soil X Ferric citrate Fe(OH);
strain . . of strain . .
reduction rate reduction rate reduction rate reduction rate
JX-a3 97.93 96. 33 SC-all 94.70 95.33
JX-a5 97. 66 97.75 SC-al2 96. 10 97. 69
JX-ab 96. 24 95.51 SC-al3 93. 89 94.52
JX-a8 92.92 96. 50 SC-al4 93. 06 95. 40
IX JX-a9 95. 17 97.69 SC SC-al5 90.78 99. 57
JX-alo 94. 36 96.53 SC-al6 94.19 95. 06
JX-al2 93.98 97.23 SC-al7 94. 04 94. 18
JX-al? 97. 20 94. 03 SC-al8 91.78 94. 05
JX-a20 93.55 99. 45 SC-al9 90. 49 96. 68
JX-a22 92.07 96. 82 SC-a24 95.41 95.73

i 2% 3 AT, SRR T PE KRS 1 8 ST AR b
A R Ak 1) F1) R SR 28 85 1R Ak i SRR AE 84 3490 ~
93.81%, MM %f Fe (OH); Ayt JFE K 71. 07% ~

90.90% , K WIALE 6 d B FRuFE N . X SR S T
IR AN, SRETF KRS0 8 ik,
Sof A IR Ak ) 38 T 2 Tl 83. 78 % ~ 93. 52 %, T Wt
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Fe(OH), 1y i i R 4 88. 19% ~ 99.84% . X}
Fe(OHD; B A B 123 T A7 B2 IR 2k . & W] 1l 1] K
R A v o3 B0 TR R A JRURAAIE 5 Y PR K RS v 4
(14 BT B AS [

VLT 45 W hy B U AR IR SRS T A B AR
IFi] T Bk AT AP BE R 2k R Fe(OHD, 1938 53851 T 36 4,
H 2% 4 L0 BRI & L ™48 R A2 1 43 85 11 TR ik
BRAE TR R AE R 57 3 d S 5 20 A BRI RO
RITE 90 26 LA b o v i) Fy A% I 2k 1) 4k 3 i 3 Oy
90.49%~97.93% , FIFl Fe(OH), [} 94. 03% ~
99.57% . £ RN 2 Fh Ak IR G R H R B B KT
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Fig. 1
4 strains of facultative anaerobic bacteria
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Fig. 3 The character curve of Fe([ll )-reduction of 4 strains

of facultative anaerobic iron reducing bacteria
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Fig. 2 The character curve of Fe([ll )-reduction of

4 strains of strictly anaerobic bacteria
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Fig. 5 Growth curve and Fe(][] )-reduction of

strictly anaerobic bacteria JX-al0
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