
        
          KBS LTER
Kellogg Biological Station | Long-Term Ecological Research










          	Home
	WHO WE ARE
	KBS LTER PROGRAM
	OUTREACH AND EDUCATION
	RESEARCH HIGHLIGHTS
		CLIMATE CHANGE
	LANDSCAPE DIVERSITY
	SOIL MICROBES
	CLEAN WATER



	PEOPLE
	IN THE NEWS: RECENT HIGHLIGHTS
	PROJECT HISTORY
	LTER NETWORK



	WHO WE HELP
	CURRENT RESEARCHERS
	NEW RESEARCHERS AND STUDENTS
	K-12 EDUCATORS
	AG PROFESSIONALS
		MiSTRIPS



	THE MEDIA



	RESEARCH
	AREAS OF RESEARCH
		AGRONOMY
	MICROBIAL ECOLOGY
	PLANT DYNAMICS
	INSECT DYNAMICS
	BIOGEOCHEMISTRY
	REGIONALIZATION
	ECOSYSTEM SERVICES
	BIOFUELS



	SITE DESCRIPTION AND MAPS
		SITE DESCRIPTION
	SITE HISTORY
	SOIL DESCRIPTION
	PLOT LAYOUTS
	THEMATIC MAPS



	LONG-TERM EXPERIMENTS
	RESEARCH PROTOCOLS
	PUBLICATIONS
		ALL PUBLICATIONS
	PUBLICATIONS BY EXPERIMENT
	DISSERTATIONS only
	SYNTHESIS BOOK only
	SPECIAL PUBLICATIONS
	PUBLICATION DATASETS
	LTER MEETING ABSTRACTS



	CONDUCTING RESEARCH
		RESEARCH FACILITIES
	SITE USE POLICY/FORMS
	ASSOCIATED PROJECTS



	ACKNOWLEDGEMENTS



	DATA
	DATA CATALOG
	DATA NUGGETS
	RESEARCH PROTOCOLS
	AIRPHOTOS
	SATELLITE IMAGERY
	GIS DATA
	TERMS OF USE
	DATA SUBMISSION GUIDELINES



	PHOTOS
	GET INVOLVED
	TOUR OUR RESEARCH
	EDUCATIONAL RESOURCES
	COLLABORATE ON RESEARCH
	GRADUATE OPPORTUNITIES
	ARTISTS-IN-RESIDENCE
	GRANTS AND FELLOWSHIPS
		Fellowship Awards for Long-term Ecological Research
	Awards for Small Graduate Grants



	JOB OPENINGS



	BLOG
	CONTACT US



          
            
              
                
                  
                  
  
HOME
  >
  CITATIONS
 > PAUL, E. A. AND S. W. LEAVITT.



      Paul, E. A., H. P. Collins, and S. W. Leavitt. 2001. Dynamics of resistant soil carbon of Midwestern agricultural soils measured by naturally-occurring 14C abundance. Geoderma 104:239-256.


       Citable PDF link: https://lter.kbs.msu.edu/pub/2633
    

      
      
Information on the mean residence time (MRT) of soil organic carbon (SOC) on different soil types and management regimes is required for pedo-geological, agronomic, ecological and global change interpretations. This is best determined by carbon dating the total soil together with acid hydrolysis and carbon dating of the non-hydrolyzable residue (NHC). Midwestern US soils in a transect from Lamberton. MN to Kutztown. PA were found to contain from 33% to 65% of their SOC in the non-hydrolyzable fraction. Soils on lacustrine deposits had the most NHC; glacial till and shale soils, the least. The MRTs of the SOC of surface horizons of soil ranged from modem to 1100 years with an average of 560 years. The MRT increased to an average of 1700 years in the 25-50-cm depth increment and 2757 years at 50-100 cm. The NHC was 1340 years greater at the surface and 5584 years at depth. The MRTs of the total SOC were inversely correlated to sand and directly related to clay content. Silt did not have a significant effect on the MRT of total SOC, but was significantly correlated with the MRT of the NHC. A four-parameter model described the relationship between the SOC content and MRT. The complexity of this equation reflected the strong effect of depth, which greatly decreased SOC while increasing the MRT. The MRT of these soils, as determined with carbon dating of the naturally occurring C-14, was compared to that measured with the C-13 signal produced by approximately 30 years of continuous corn (Zea mays L.) (C-4) on soils with a known plant history of C-3-C-4 cropping. The equation of C-14 MRT = 176((CMRT)-C-13)(0.54) with an R-2 of 0.70 showed that although short-term C-13 studies correlate well with the total MRT, they reflect the dynamics of the active and slow pools, not the total SOC.
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