Woody plant encroachment enhances carbon sequestration in semi-arid regions and decreases sequestration in humid regions of South Africa
[bookmark: _GoBack]Grasslands and savannas are experiencing intensive land-cover change due to shrub encroachment. In South Africa, encroachment affects more than 10 million ha, which is about 8% of the land area. This change in land cover is thought to alter soil carbon (C) and nitrogen (N) storage in these ecosystems. Some studies have reported a negative correlation between soil C and N and precipitation. There are also reports that indicate that there is no relationship with precipitation, but that there are strong relationships with soil variables such as bulk density and clay content. We quantified the changes in C and N pools and δ13C and δ15N values to a depth of 1 m in pairs of encroached and adjacent open grassland sites along a precipitation gradient from 300 mm to 1500 mm per annum in South Africa. Our study showed a negative correlation between changes in soil organic C in the 0-100 cm soil layer and mean annual precipitation (MAP). The most humid site (1500 mm MAP) had less C in shrub-encroached sites while the drier sites (300-350 mm MAP) had more C than their paired open grasslands. There was no correlation between C change difference in encroached and open grasslands and either soil bulk density or silt and clay content. Our findings also suggest that the bulk of SOC in the encroached grasslands is from C4 plants (grasses in our study sites). There was a high correlation of soil N with precipitation but this was marginally significant. There was no significant correlation between soil N and bulk density or clay content. However, there was a significant correlation between soil ɗ15N change and soil bulk density. These findings imply that soils in shrub-encroached arid regions sequester C while humid sites sequester more C in open grasslands.

