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Effects of electron shuttle on dissimilatory
iron reduction in paddy soils
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Abstract; Effects of electron shuttle on dissimilatory iron reduction in paddy soils was investigated on
basis of paddy soil sampled from different areas by using co-culture incubation and soil slurry anaerobic in-
cubation method in this paper. Logistic model was used to simulate the dissimilatory iron reduction
process, effect of electron shuttle (in case of AQDS) was investigated and compared among different soils
according to parameters of dissimilatory iron reduction,the maximum accumulation of Fe( [[ ) (a),the rate
constant of reduction process(c), and the maximum rate of the reduction (V,,, ). The obtained results
showed the reduction of iron( [l ) oxides was promoted with addition of AQDS in co-culture incubation, the
rate of Fe( Il ) production increased with the increasing amount of AQDS added,and different sensitivity of
iron reduction due to microbes from different soils. The accumulation of Fe( [l ) (a)increased with the in-
creasing amount of AQDS added in the soil slurry incubation. Amplification of the maximum accumulation
of Fe(ll )(a) in JX and Z] paddy soils increased with the increasing AQDS amount, especially in the JX
paddy soil. But,amplification of the accumulation of Fe( [l ) (@) in JL. and SC paddy soils decreased with the

increasing amount of AQDS, Except paddy soil sampled from Jilin, the rate constant of the reduction in-
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creased with the amount of AQDS added,then decreased with excess added of AQDS, which shows that ex-

cessive addition of AQDS maybe inhibit the dissimilatory reduction of iron oxides in the paddy soils. The

obtained results suggests that AQDS can enhance the dissimilatory reduction of iron oxides facilitated to

reduce,and can promote the reduction of partial crystal iron oxides which was difficult to reduce under nor-

mal conditions.
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Fig. 1 Effect of different AQDS concentration on Fe( [l ) production in anaerobic co-culture incubation
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Fig. 2 Effect of different AQDS concentration on Fe( Il ) production in slurry experiment of different paddies
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Table 1 Kinetics parameters of Fe(OH); reduction in co-culture incubation of different AQDS concentration
A Logistic Logistic model parameters
ub%mem /(m?nlt))lsﬁgl) e RSN Lok i V"‘f,‘/ 0y Tvma/d
ierobes AQDS concentration a b c r (mgeL1-dD
0(CK) 455. 30 7.30 0.55 0,970 6 0. 45 62. 50 3.62
0.1 477.61 12. 14 0. 88 0,976 2 0,42 104. 94 2.85
Z 0.5 458. 92 21. 80 1,45 0.969 8 0.43 166. 36 2.13
4,0 463. 83 1351, 49 4, 68 0.995 6 0.15 542,57 1.54
0(CK) 472. 84 35. 32 1.72 0.988 3 0.28 202. 85 2.08
. 0.1 472.67 121.57 2.69 0.979 6 0.36 317. 40 1.79
s 0.5 483, 85 901. 21 3.93 0.9950 0.18 475,75 1.73
4.0 472,50 1155, 37 4,15 0.998 4 0.11 489.75 1. 15

X2 TWREREERBRERE AQDS 478 Fe([ll | EMTBMZD N ESW

Table 2 Kinetics parameters of Fe{ [l ) reduction in anaerobic slurry incubation of different AQDS concentration

L AQDS Wl# Logistic 7 B £ ¥ Logistic model parameters V!
Soil /(mmol = L. ')' (mgeL led ") Tvma/d
AQDS concentration a b 13 r

0(CK) 7.35 10.78 0. 49 0.9917 0. 39 0. 90 4,87

0.1 7.97 11. 31 0.43 0.996 8 0.26 0. 86 5. 60

JL 0.5 7.71 11.63 0,38 0.998 9 0.15 0.73 6. 47

1.0 7.68 9.56 0.32 0.995 9 0.29 0. 61 7.09

8.0 6. 53 9,22 0.18 0.988 9 0. 40 0.29 13.33

0(CK) 3.54 6. 54 0. 36 0.988 9 0.21 0. 32 5.25

0.1 3.79 9. 40 0.73 0.987 5 0.23 0. 69 3.08

IX 0.5 4. 00 12. 80 0.72 0.996 1 0.14 0.72 3.52

1.0 4. 18 9.99 0. 66 0.9931 0.19 0. 69 3.51

8.0 4,37 9.96 0.57 0.993 3 0. 20 0. 62 4,03

0(CK) 5.76 1. 86 0. 34 0.989 7 0.21 0.49 1. 84

0.1 5.99 3.08 0. 96 0.969 7 0. 32 1.4 1.17

SC 0.5 5.99 5.27 1.29 0.966 1 0. 36 1.93 1.29

1.0 5.98 1.51 0. 60 0.9553 0.34 0. 90 0. 69

8.0 5. 89 1. 67 0.39 0.988 4 0.21 0.57 1. 32

0(CK) 4,33 4,74 0. 65 0.9915 0.18 0.70 2,39

0.1 4,40 7.93 1.35 0.989 0 0.17 1.49 1.53

Z] 0.5 4.59 4. 71 1.08 0.977 6 0.24 1. 24 1,43

1.0 4,62 4.13 0. 96 0.988 1 0.22 1. 10 1. 48

8.0 4,68 4,06 0.95 0.927 1 0. 47 1.12 1. 47
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