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Abstfact T,l*;épapprt‘auon of biomarkers to study the moledlar compositign-of:Sot mgamc matter (SOM) can be used to analyze the source and degradation of SOM and reveal the

atter Molecular Com}ms)tlon Changes Under
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stability m\eehamim of soil Grganic carbon (SOC) at the molecular level. In order to further clarify the effects of different land use patterns (farmland, grassland, and forest) on the
molecular composition of SOM, the changes in molecular composition of organic matter (free lipids, cutin, suberin, and lignin) on a global scale were studied using a meta-analysis
method. The results showed that there were significant differences in the molecular composition of organic matter under different land use patterns. The contents of free lipids (n-
alkanes, n-alkanols, n-alkanoic acids, and cyclic lipids) , cutin, and lignin phenols in forest soil were significantly higher than those in grassland and farmland. There was no
significant difference in the content of suberin between grassland and forest soil. The ratio of suberin to cutin in grassland was the highest, with an average of 2. 96, and the averages of
farmland and forest were 1. 68 and 2. 21, respectively. The ratio of syringic acid to syringaldehyde (Ad/Al) and the ratio of vanillic acid to vanillin (Ad/Al), of farmland soil were the
largest, which were 1.25 and 1. 58, respectively, and were significantly higher than those in grassland (0.46 and 0.69) and forest (0.78 and 0.7). The results of correlation
analysis showed that in farmland soil, suberin was significantly correlated with mean annual precipitation (MAP) and clay; cutin was significantly correlated with clay; and lignin was
significantly correlated with mean annual temperature (MAT) , MAP, sand, and bulk density. In grassland soil, total free lipids were significantly correlated with MAP and bulk
density; suberin and cutin were significantly correlated with MAT and MAP; and lignin was significantly correlated with MAP, pH, sand, and bulk density. However, only lignin
was significantly correlated with MAP and sand in forest soils. Overall, the contents of SOC and molecular components in forest soil were higher under the three land use practices
and the contribution of plant roots to SOM in grassland soil was greater. In farmland soil, the degradation of lignin was accelerated due to human farming activities. Future research
should focus on the regulation of soil physicochemical properties and climatic conditions on the molecular composition of SOM.

Key words: land uses; biomarkers; soil organic matter molecular composition ; lipids; lignin
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