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HIGHLIGHTS

GRAPHICAL ABSTRACT

Restored and native grasslands were
compared with croplands with straw
removed and burnt

Long-term cropping from native grass-
land resulted in decreases in carbohy-
drates and increases in lignin

No straw burning increased lignin
oxidization and reduced the size of aro-
matic cluster

Labile and recalcitrant components may
be protected in light and heavy frac-
tions, respectively
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Soil organic matter (SOM) changes with land use and soil management, yet the controlling factors over the chem-
ical composition of SOM are not fully understood. We applied quantitative >C nuclear magnetic resonance and
spectral editing techniques to measure chemical structures of SOM from different land use types. The land use
types included a native grassland (nGL), a crop land with straw burning in the field (bCL), a restored grassland
(rGL) and a cropland with straw removed out of the field (rCL) for 28 years. The abundances of 0—CH groups
from carbohydrates were higher in the SOMs of the nGL and rGL than in those of the rCL and bCL, while the abun-
dances of OCH3 and aromatic C—O groups from lignin were higher in the SOMs of the three-ever cultivated lands
(rGL, rCL and bCL) than in that of the nGL. Although aromatic C—C groups were most dominant in the Mollisols,
they did not consistently decrease after the burnings of straw were ceased in the fields of the rCL and rGL com-
pared to the bCL with continuous burning. In addition, the COO groups were bound with the aromatic C—C
groups in all the land use types, and the sizes of the aromatic clusters were affected by the land use types. The
labile and recalcitrant components were correlated with SOC contents the mineral-associated and particular
SOM in a contrasting way. Our results suggested that the chemical composition of SOM in the Mollisol depended
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