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In this study, we conducted a mesocosm drought 
experiment in Qinghai-Tibet Plateau to simulate a 
three-year water-table decline by 20 cm in an alpine 
wetland in comparison to the control (water-logging). 
We found that in soil from 10−20 cm, both water 
extractable OC and dissolved lignin decreased in the 
drought treatment compared with the control (from 
2.24 ± 0.44 mg g−1 to 0.75 ± 0.02 mg g−1 and from 
111 ± 9 μg g−1 OC to 50 ± 10 μg g−1 OC, 
respectively), confirming that organic matter 
decomposition was enhanced after exposure to 
oxygen. We then used a dithionite-citrate-bicarbonate 
(DCB) method to release the iron oxide “protected” 
organic matter [1] and found that a significantly 
higher proportion of OC (up to 11.8%) was bound to 
iron oxide in the 30−40 cm layer of the drought 
treatment than that in the control (8.3% ± 1.1%), 
indicating that more OC was protected by newly 
precipitated iron oxide during drought. Furthermore, 
increased amount of vanillyl and syringyl phenols 
were found associated with iron at 10−20 cm in the 
drought soils. Although drought increased the soil 
respiration rate [2], it also increased the portion of 
iron-protected OC. We therefore propose that wetland 
drought has a differential effect on the stable soil 
carbon pool in the longer term. 
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