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Sulfate Reduction of Rice Paddy, Foreshore, and Reservoir Sail
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Sulfate reduction rates (SRR) using *S0,7, sulfide producing rates (SPR) using gas chromatography,
the number of sulfate reducing bacteria (SRB) using the most probable number (MPN) method, and
soil components (moisture, ammonium, total nitrogen, total organic carbon, total carbon, total in-
organic phosphorus, total phosphorus, and sulfate) using standard methods in the organic/conven-
tional rice paddy soils, cleaned/polluted reservoir soils, and cleaned/polluted foreshore soils were
studied with the change of seasons. The average SRR was more related to the number of SRB and
soil components (especially nitrogen and phosphorus) than sulfate concentration. SRR was also re-
corded to be highest in October soil samples. However, SPR was higher in foreshore soils containing
a high concentration sulfate than in fresh water soils, and it was also recorded to be higher in the
polluted areas than in clean areas. From these results, we can conclude that the SRR and SPR of anae-
robic environments were affected by the number of SRB, soil components and temperature.
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Table 1. Chemical compositions of soils used in this study

Field Sampling Moisture NH, N TP TPi TC TOC S04”
station month  content (%) (mg/kg) (g/kg)  (g/kg) (mg/kg) (g/kg)  (g/kg)  (mg/kg)

June 25.88 6.95 1.32 38 357.52 14.86 14.86 2.92

Organic rice August 30.95 16.47 1.29 4.74 4464 13.27 13.27 3.37

paddy soil October 35.85 1211 1.86 6.49 381.88 17.93 17.93 3.83

November 2231 27.29 1.42 542 329.31 16.23 16.21 33

June 25.67 6.93 1.01 4.28 210.64 0.13 517 2.7

Conventional August 26.59 9.18 1.09 1.87 288.68 9.03 9.03 228

rice paddy soil ~ October 24 47 3.21 2.09 3.83 256.07 12,51 12.44 2.58

November 14.57 4123 1.04 499 215.73 8.85 8.82 571

June 2322 6.42 0.45 38 280.28 5.34 5.29 38.49

Cleaned August 29.22 8.63 0.7 2.75 341.56 5.95 5.9 31.53

foreshore soil October 2142 24.04 0.85 371 403.81 6.32 6.23 37.74

December 18.58 10.77 0.63 2.38 194.07 3.94 394 28.34

June 27.64 148 0.73 59 357.52 12.82 10.09 49.55

Polluted August 27.69 591 1.06 3.31 300.44 13.69 11.25 34.87

foreshore soil October 1617 20.57 117 2.78 210.96 14.57 12.45 48.19

December 11.10 8.07 043 432 343.43 1121 9.25 31.44

June 1717 6.74 0.22 1.85 1116 13.74 13.74 1.55

Cleaned August 38.84 7.72 1.79 2.22 177.88 23.36 23.36 2.52

reservoir soil October 25.59 26.96 1.81 3.75 04 18.57 14.25 1.64

December 16.21 11.99 0.43 4.63 357 10.04 10.21 0.63

June 37.62 12.95 1.29 8.29 180.4 1711 16.98 3.06

Polluted August 27.78 18.15 2.35 6.61 591.6 0.13 0.13 237

reservoir soil October 17.20 31.54 2.58 3.63 215.51 2414 24.34 2.03

December 38.15 11.09 1.67 2.66 92.73 21.28 21.26 2.52

TN, total nitrogen; TP, total phosphorus; TPi, total inorganic phosphorus; TC, total carbon; TOC, total organic carbon.
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Table 2. MPN enumerations of sulfate reducing bacteria
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Fig. 1. Hydrogen sulfide production after cultivation for three
weeks. Hydrogen sulfide production was detected in
BCYT media with 20 mM acetate and 20 mM lactate as
a carbon source, respectively.

TS T EGY 24 AAks o] &5 F8kra A
7—}7 3.61 umol/g@+ 16.20 umol/g, HA| 19.81 umol /g<}
28 ARHT. 1T AAAY B 243 3

O]%f?} Fot5a A EFL 247} 562 pmol/gP 13.56
umol/g®.2, A 1919 umol/gs, LAAE EFE 77}

rx oo ol i
tlo AO,L rlo o?‘:

Enumeration (MPN/g)

Acetate utilizing Lactate utilizing

June 2.40x10°+1.476 2.11x10*+1.476
Organic rice paddy soil August 9.33X10ii0.7169 7.49x10:io.5395
October <3.61x10*+0.03024 9.32x10°+0.07372
November 2.40x10°+1.476 4.27x10"+0.02114
June 1.50%10°+1.095 2.40x10°+1.476
Conventional rice paddy August 3.61x10"+0.03024 3.61x10"£0.03024
soil October <3.61x10"+0.03024 3.61x10"+0.03024
November 2.40x10°+1.476 1.50x10°+1.095
June <3.61x10*+0.03024 <3.61x10*+0.03024
Cleaned foreshore soil August <3.61X1Ojt0.03024 <3.61X1Ojt0.03024
October <3.61x10"+0.03024 <3.61x10"+0.03024
December <3.61x10"+0.03024 <3.61x10"+0.03024
June <3.61x10*+0.03024 <3.61x10*+0.03024
. August <3.61x10"+0.03024 <3.61x10"+0.03024
Polluted foreshore soil October <3.61x10"+0.03024 <3.61x10"£0.03024
December <3.61x10*+0.03024 <3.61x10*+0.03024
June 2.40x10"+0.1470 9.31x10°+0.07372
Cleaned reservoir soil August 3.61X1044tO.03024 3.61X1044irO.03024
October <3.61x10"+0.03024 <3.61x10"+0.03024
December <3.61x10"+0.03024 9.31x10*+0.07372
June 2.40x10"+0.1470 2.40x10*+0.1470
Polluted reservoir soil August 3.61X1O4410.O3024 7.35X102i0.05984
October <3.61x10*+0.03024 9.32x10°+0.07372
December 2.40x10"+0.1470 9.32x10°+0.07372

All values are expressed in units of MPN per gram (wet weight) of soil.

* MPN 95% confidence limits
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Fig. 2. Effect of changes in the season and the characteristics
of soil on sulfate reduction rate. Sulfate reduction rate
in nmol/g/day was measured with 35S—labelling. Soils
were amended with 2 uCi of carrier-free *5-805” of wet
soil and incubated in serum bottles for 48h in dark.
Sulfate reduction rate were determined by calculating
the fraction of the sulfate pool which was reduced dur-
ing the incubation.
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