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H I G H L I G H T S G R A P H I C A L A B S T R A C T
• Microorganisms are adapted to their
food resource provided by tree species.

• Transformation processes of SOM are
depth-dependent.

• Supply of C-rich compounds determines
type and amount of microbial produced
sugars.

• Microorganisms produce SOM largely
similar to their own molecular
composition.
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Recent findings on soil organic matter (SOM) revealed that soil microorganisms are not only crucial for SOM for-
mation through plant litter degradation but soil microbial biomass (SMB) may also directly contribute to SOM
and its composition. However, the role and interactions of litter quality, microbial turnover and composition of
SMB and SOM remain unclear. Hence, soil profiles (organic forest floor and mineral soil layers) at a recultivated
and afforested post-mining site were investigated for the influence of litter quality from different tree species
(Fagus sylvatica, Pseudotsuga menziesii, Pinus nigra) and soil depth – representing different degrees of organic
matter (OM) turnover – on the molecular composition of chloroform fumigation extracted SMB-derived com-
pounds in comparison with easily extractable (non-fumigated) SOM-derived compounds. The SMB extracts
were analyzed formicrobial biomass carbon (MBC), nitrogen (MBN) and phosphorus (MBP). Themolecular com-
position of SMB and SOM compoundswere determined by electrospray ionization Fourier transformation ion cy-
clotron resonance mass spectrometry (ESI-FT-ICR-MS) complemented by the determination of nine
monosaccharides representing microbial or plant origin.
Van Krevelen diagrams obtained from the ESI-FT-ICR mass spectra revealed the substantial contribution of
microbial-derived compounds to extractable SOM that further increasedwith soil depth. Analysis of the easily ex-
tractablemonosaccharides implied that>99%were ofmicrobial origin.Microbial sugars aswell asMBC,MBN and
MBP explained best depth-related variations of extractable SMB compounds indicating that supply and availabil-
ity of C-rich OM drive these parameters. Furthermore, the contribution of microbial sugar C to MBC increased
with depth, suggesting that recycling of carbohydrates is an adaptation strategy of microorganisms in

http://crossmark.crossref.org/dialog/?doi=10.1016/j.scitotenv.2021.146732&domain=pdf
https://doi.org/10.1016/j.scitotenv.2021.146732
mailto:thiele@uni-trier.de
https://doi.org/10.1016/j.scitotenv.2021.146732
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/scitotenv

	The molecular composition of extractable soil microbial compounds and their contribution to soil organic matter vary with s...
	1. Introduction
	2. Materials and methods
	2.1. Study site
	2.2. Sampling and elemental characterization of bulk soil
	2.3. Extraction and elemental characterization of soil microbial biomass
	2.4. ESI-FT-ICR-MS analysis
	2.5. Sugar analysis by HPAEC-PAD
	2.6. Data processing
	2.7. Statistical analysis

	3. Results
	3.1. Stoichiometry of bulk soil and SMB
	3.2. Molecular characterization by ESI-FT-ICR-MS
	3.3. Sugars

	4. Discussion
	4.1. Differences between extractable SOM and SMB-derived compounds
	4.2. Differences in extractable SMB compounds between tree species and soil depth

	5. Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendix A. Supplementary data
	References




