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Effect of Flooding Time on Dissimilatory Iron( IIl ) Reduction in Paddy Soil

YI Wei-jie, QU Dong, HUANG Wan-yu, WANG Qing

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

Abstract: Dissimilatory Fe( Il ) reduction shows important impacts on the geochemistry of anaerobic environments. The community structure
of iron —reducing microorganisms in dried paddy soil changed continually after flooding. The objective of this study was to investigate the
characteristics of iron reducing microbial community in different flooding period with various carbon sources. Solutions extracted from Zhe—
jiang paddy soil in different flooding period were used as inoculums while ferrihydrite synthesized artificially was used as a sole electronic ac—
cepter. These solutions including ferrihydrite were cultured under anaerobic condition at 30 °C.Yield of Fe( Il ) and pH were mensurated
termly and analyzed by Logistic model. The results showed that microorganism communities under iron reduction in different flooding periods
had rapid response on glucose while they showed a later response on pyruvate, comparing to glucose. When pyruvate was used as a carbon
source, accumulation of Fe( Il ) reached to a very high level after 30 days incubation. When lactate was used as a carbon source, both of
flooding 20 days treatment and 30 days treatment had significant higher accumulation of Fe( Il ) in 15 days incubation than the other
treatments. The maximum Fe( Il ) accumulation of this treatment was 538.47 mg+ L™ and rate of Fe( Il ) reduction was 75.81%. During the
incubation, pH of solution decreased from neutral to acidic for glucose, stayed around neutral with slight acidic for pyruvate and lactate, and
was slightly alkaline for acetate. Diversity of community structure in different flooding period induced the different potential of iron reduction.
Various carbon sources could index the different iron reducing microbial community. Iron reducing microbial community in short flooding pe—
riod could use glucose and pyruvate as predominant electronic donors while those in longer flooding period used lactate or acetate very well.
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Figure 1 Tron( Il ) reduction of different flooding period using different carbon sources
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Table 1 The dynamics parameters for the iron reduction of different flooding time using various carbon sources

Y AKET R B Logistic J7 534 Logistic model parameters BRI Nk Fe(Il) utd
Flooding time/d Carbon a b ¢ R Vi/mg-L?-d? RIEZR % i
1 Glu 667.40 15.53 0.37 0.984 61.61 93.96 7
Pyr 618.34 18.25 0.17 0.996 25.73 87.05 17
Lac 618.57 86.27 0.17 0.997 27.03 87.09 25
Ace 37.18 6.12 0.05 0.969 0.50 5.23 33
5 Glu 625.90 15.37 0.23 0.993 36.30 88.12 12
Pyr 584.70 29.89 0.16 0.998 23.29 82.32 21
Lac 624.58 336.72 0.31 0.997 48.52 87.93 19
Ace 64.77 5.68 0.07 0.983 1.06 9.12 26
12 Glu 641.44 17.74 0.54 0.996 86.23 90.31 5
Pyr 572.05 19.92 0.27 0.991 39.16 80.54 11
Lac 702.66 116.86 0.33 1.000 57.16 98.92 15
Ace 102.86 742 0.06 0.991 1.64 14.48 31
20 Glu 674.18 22.46 0.44 0.992 73.51 94.92 7
Pyr 594.22 28.15 0.25 0.992 36.77 83.66 13
Lac 710.24 60 753.24 0.85 0.998 150.39 99.99 13
Ace 355.69 211.26 0.15 0.980 13.10 50.08 36
30 Glu 669.99 19.12 0.18 0.988 30.08 94.32 16
Pyr 634.04 117 378.76 0.45 0.980 70.73 89.26 26
Lac 691.20 9 016.13 0.72 0.999 124.44 97.31 13
Ace 538.47 194.73 0.14 0.991 18.54 75.81 38




F29EHOM

LR S 1727

FEEH | b3 pH Sk 6.5, )N PR )R (R & pH £ |
Frias , R RN TR HRRASET, (R R pH 2k,
CRRERAE T HUARRT , AR/ 3 5 it [R] 15 21 (14 f8E
YRR pH ZERTH LR B 24k, pH RRELE 7.5 &£
A N2 25 d B, R B #EKEESR 30 d A v
A7 pH B K E U0,
24 xR ER Fe( Il )iRIERE /170 pH TAL

R T BRSBTS SR B2
XS EER T AR, AR SE 00 DU AN B U 14 T R 7K AR
FyXT AL, Gl 3 BN, R 2K 45 SR ] A AR
YITEETE ROV IAN Fe( L )4 B RS 183G N
#pH 4EHF7E 7.5 L F , R\ TG S AL F
BHARIRAS AP B = ri TR b BRI R AR AR
A, [ st i BR R s L s I v BT A i DR
A LA RIE RIS 2

3 iFig
EBRENRERESIN LR ARG
PIREE AT AR, TEREXE, BTN AEG R

[ Glu

55 N

_D_ el

Jl D%
i .

3_

2 L 1 L 1 L 1 I 1 I 1 1

0 10 20 30 40 50

FEFRATE /A

Incubation time

Lac

8.0

751
= R
2 7.0 — ;:

A E§Z§7§%ﬁ._. ~=

6.5 e i

6.0

33 0 10 20 30 40 50

Figertian/d
Incubation time
+1d -e-5d

B AT o R T R AN DS IR AR 2 L
&R E-JUER M, B2 AR NO; Fe(Il)
N SOTEER T2 IRAWHHFE, BIHTERH-TLER
Tl A%tk M p B A BB R AEAC A R SR B Y
T REA ST REM BN, BEEEE R
POE TARRZRA, AYE EAEAREZ LD,
BAOKRE T RIVE , ERR AR E o JLAEM, ek
JI| 42 JL4F, Lidemann %P8 23K, #E7K 6
h [ O, ¥ B M KK/ FLE 1) 140 pumol - L7 T & 3]
T2 2 mm FTHRWABEE, Clostridium(HREJE )Y
WG AR O, FEWB T I B AR A TS, T
Clostridium sp. 1F 2 BB & BN R BE 48 R B 7™ A
H,o ASZEGH, WK 1 d BMGCE TR R LI
EIWEVE AL F o AR IR Fe (I ), 300 v] 68 2 A
K Clostridium sp. KVERFHE 4 1 Hy {2 8RIE IR
SRR o BZR 55 BB I B AR5 KRS e
e 7 AR LB R AR T2 AR A e 4
H, [n) e 9 A0, BRIE, Fe( I ) iR JFAREX H, B4R
Ak, AR T BERTEIG S M R B, RN, A &

9.0 Pyr
8.5+
8.0 A .
=758 A
[=H
7.0 -\ ,s g gi ;AZZE
V—. u v
6.5 A4 — ./
AN /<>_<> \.
: <&
5'50 10 20 30 40 50
KRR/
Incubation time
8.5 Ace
8.0}
\ —g
7508 —
z e
7.0 Lo
6.5F
0090 20 30 40 50

FiFEmiTEl/d

Incubation time

“~12d -¥20d —<-30d

2 AE#EKIEFFE E RN AR ERIRE pH =4

Figure 2 pH changes of different flooding time using various carbon sources under iron reduction environment
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Figure 3 Iron reduction and pH changes in different flooding treatments without carbon source
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