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Widespread shrub encroachment in global drylands may increase plant biomass and change soil
organic carbon stocks of grassland ecosystems. However, the response of soil inorganic carbon
(SIC), which is a major component of dryland carbon pools, to this vegetation shift remains
unknown. Here, we conducted a systematic field survey in 75 pairs of shrub-encroached grassland
and control plots at 25 sites in the grasslands of the Inner Mongolia Plateau to evaluate how shrub
encroachment affects SIC density (SICD) in these ecosystems. We found that shrub encroachment
significantly reduced SICD in the upper 100 cm, especially in the subsurface soil (20-50 cm layer).
The magnitude of SICD changes was related to the change in soil pH, shrub patch size, and initial
SICD, reflecting that the reduction in SICD might be attributed to the shrub encroachment-related
soil acidification. Our results also revealed that the lost SIC was mainly released into the
atmosphere rather than redistributed into deeper soil layers. Overall, we provide the first evidence
for the soil acidification-induced SIC loss caused by shrub encroachment. Our findings highlight
the non-negligible role of SIC dynamics in the C budget of shrub-encroached grassland ecosystems
and the need to consider these dynamics in terrestrial C cycle research.
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