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Distributions of sulfur forms and sulfate-reducing bacteria in yellow soil of small karst
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Abstract: We analyzed the contents of total sulfur (S) S0, S total reduced inorganic sulfur
( TRIS) organic S and sulfatereducing bacteria ( SRB) groups and quantities in yellow soil to
examine the distribution patterns of sulfur forms and SRBs in soils under acid deposition in the
karst areas of Southwest China. The results showed that organic sulfur was the major sulfur form
and SO, was the major inorganic sulfur form in yellow soil. Desulfovibrio-Desulfomicrobium was
detected at different soil depths indicating that Desulfovibrio-Desulfomicrobium is the domi-nant
SRB group in yellow soil. The soil depths of increasing SRB quantity and TRIS contents corre—
sponded well to the depths of decreasing SO, -S contents indicating that dissimilatory SO, re—
duction occurred in yellow soil with TRIS as the main product. The residual SO,”" after biological
S retention was firstly adsorbed and then desorbed; desorbed SO, could transport downward and
was subsequently re-adsorbed and accumulated in deep soil layers. This explained the increasing
S0,> S contents in bottom layers of yellow soil profiles. The deposited SO, was retained as or—
ganic sulfur and adsorbed SO, in yellow soil then yellow soil may release more S into rivers by
organic sulfur mineralization and desorption of the adsorbed SO,* in a long period after a large
decrease in annual sulfur deposition rate. Therefore the environmental implications such as chan—
ges of soil properties and chemical compositions of river water in southwest China should be in—
vestigated in the future.
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Fig.1 The soil sampling sites in Puding County Anshun City of Guizhou Province
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Fig.4 Representative PCR amplifications of Desulfovibrio-Desulfomicrobium in yellow soil samples of Houzaihe small catch—
ment of Puding County
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Fig.5 Representative FISH analyses conducted using probe SRB 385 in yellow soil samples of Houzaihe small catchment of
Puding County
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Fig.6 Depth distributions of SRB quantity in yellow soil profiles
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Fig.7 Depth distributions of SRB quantity SO,” -8 contents and TRIS contents in yellow soil profiles
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