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Effect of Different Concentration of Sulfate on Dissimilatory Fe( Ill ) Reduction in Paddy Soils
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Abstract : Researches on the competition between different electron acceptors have great theoretical significance in revealing the changes
mechanism of redox process caused by the roles of anaerobic microbe in paddy soil. This study used slurry anaerobic culture, synthetic iron
oxide system inoculated soil extracts anaerobic culture and inoculated pure iron-reducing bacteria as testing method, in addition to the train—
ing system SO%, discussed the effect of sulfate as competitive electron acceptor on Fe( Il ) reduction in different systems of iron reduction.
The results showed that in the slurry cultivation process of two kinds of paddy soils, Fe( Il ) reduction rates decreased as SO% concentration
increased, but the Fe ( I ) ultimate cumulatant compared with the control handle had increased significantly. The impact by adding sulfate
for Fe(Ill ) reduction rate(k ) : calcareous paddy soil>acidic paddy soil; and eventually the cumulative increase rate of Fe( Il ):acidic paddy
soil>calcareous paddy soil. Shown from the culture test of the different vaccination of paddy soil extracts, after adding SOT, Fe( Il ) reduction
was inhibited significantly, but with extended incubation time, Fe( Il ) reduction could still progress, and ultimately the cumulant of Fe( I )
achieved the same level with CK. In the vaccination of pure iron—reducing bacteria culture test, the addition of SO7 for the four—reducing bac—
teria of the iron, Fe( lll ) reduction process did not produce inhibitory effect that show iron—reducing bacteria itself was not subject to the impact
of sulfate.
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Figure 1 Effect of adding different concentration SO3 on Fe( 1T )

accumulant in different paddy soils
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Table 1 The kinetics parameters of Fe( lll )reduction

in paddy soils under different SO% concentration

4% ?n(iflz%{ Lﬂgli;(:;gclb:;(;(?;*iiiyélers Vs !
Soils Concentration  g(mg-g™) I r mg: (g-d)”
0 6.798(100) 07362  0.998* 1251
10 7.068(104) 02787  0.996%% 0492
gi';jz 20 7.147(105) 02669  0.987% 0477
50 7299(107) 02409  0.991% 0440
80 7377(109) 02247  0992%% 0414
0 3.543(100) 03575 0989%% 0317
\ 10 3750(106) 03211  0.995% 0301
*g_f;j; 20 3.988(113) 0298 1  0.990%*  0.297
50 4346(123) 02828 0991%% 0307
80 4389(124) 02787 0995%% 0306

FE = O PYEUE R ARXT T AN I SOTALFRRY E 4340 n=12,r00s=0.576,
ron=0.708

Note: The value between brackets means relative percentage of no SO%
treatment ; n=12,7445=0.576 ,7,0,=0.708.
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Figure 2 Effect of adding different concentration SO% on

Fe( Il )reduction in soil extracts anaerobic culture
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Table 2 The kinetics parameters of Fe( Il ) reduction

in soil extract incubation under different SO¥ concentration

e SOTHREE/ Logistic J5 B S Vo BRIE 5%
gi% mmol -1 Logistic model parameters E’* 1y Iron( 1T )
% Concentration almg -1 k r mg- (L-c reduction rate

0 3445 03159 0.997#*  27.21 101.5
[?;;'J 5 3475 0.258 7 0.998**  22.47 102.4
IKAE
+SC 10 3484 0.2345 0.999*%*  20.42 102.7
15 346.5 0.184 4 0.997** 1597 102.1
0 342.8 03727 0.996%*  31.94 101.0
{i%ﬁi 5 348.5 0.219 0 0.998**  19.08 102.7
IKAE
+ JX 10 366.1 0.183 6 0.998**  16.80 107.9
15 390.2 0.1653 0.997**  16.13 115.0

ﬂf :n=13,r6:=0.553, ron=0.684
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Figure 3 Effect of adding different concentration SO for the ability of four Fe( Il ) reducing microbes
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