Highlights
[bookmark: OLE_LINK18][bookmark: OLE_LINK23]N addition promoted occlusion of microaggregates and minerals in macroaggregates.
More recalcitrant fine POM was preserved in occluded microaggregates under N addition.
[bookmark: _Hlk48125740]Carbon change in fine POM in occluded microaggregates explained 90% of the variation in bulk SOC.
[bookmark: _Hlk48126819]N addition improved SOC sequestration through both physical and chemical mechanisms.


