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The quantitative speciation patterns of the different forms of C and N in soil afier the addition of 
compost were monitored by incubation experiments using 15N-labelled composts. The 
experimental design included: (i) 15N labelling of fresh organic matter, during 80-day 
composting, (ii) further 80-day incubation of a soil-compost mixture, (iii) isolation of soluble, 
colloidal and particulate organic fractions, both from compost and soil: in the latter case, a light 
material (free organic matterof a density <1.1 g·cm-3) and a low-density humin fraction (floating 
on a 1.8 g·cm-3 CHBr3-MeOH mixture) were obtained, (iv) analysis of stable isotope ratios in 
the different fractions and (v) final quantitation of the different macromolecular domains in the 
soil organic fractions based on signal area measurements afier 13C and 15N CPMAS NMR 
spectroscopy. 

The compost was prepared by incubating 15N-enriched mixture of city refuse compost (30%), 
wheat straw (64%) and K 15N03 (6%) for 80 days (36% wt loss by mineralization). The starting 
C/N ratio was set to 20, where just 50% of the N was as 15N (25% 14N from straw, and 25% from 
urban waste). The labeled compost (1.6 g) was added to a mineral soil (50 g) and incubated at 
25 oC for 80 days. The use of 15N as tracer allows to monitor the fate in soil of the N added, on 
the other hand enabling rapid acquisition of the 15N spectra. 

Calculations based on gravimetric data, elementary composition, stable isotope ratios and peak 
area measurements in 15N and 13C NMR spectra suggest: 

1. Large similarity between the chemical structure of the various fractions from the incubated 
compost and the soil-compost mixture: the incorporation of the compost to the soil is 
predominantly physical, and non-selective biodegradation of the different C and N forms 
dominates on the formation of humic substances. Up to 15% of total soil nitrogen (TSN) 
corresponds to 15N-compounds afier the incubation. 

2. The 13C NMR spectra show that the fulvic acid-like fraction (acid-soluble fraction) consist 
almost completely of a C=O-containing carbohydrate material. The labeled N fraction 
represents 0.7% TSN (up to 9% of the N from the nitrate added). The humic acid-like 
fraction includes a significant aromatic domain and large methoxyl content: it is interpreted 
as an oxidized straw lignoprotein (9% N derived from the nitrate added = 2% of the TSN). 

3. The water-soluble material showed heterogeneous composition (Iarge aromatic, O-alkyl and 
alkyl domains) and a carbonyl content higher than in fulvic acid. It represent up to 8% TSN, 
and showed 96% 15N, indicating that most of the N added are in readily available forms: the 
15N NMR spectrum reveals that only 20% of its N consist of n itrate , the remainder being in 
the form of amide and amine compounds. 

4. Most of the 15N added turn into amide forms and remained in the insoluble, particulate 
fractions (on average 27% 15N richness), iIIustrating that structural macromolecules in 
microbial biomass (i.e., not extractable protein-bearing fractions) is the major pool of newly
formed N compounds. 
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