Geophysical Research Abstracts
Vol. 21, EGU2019-3040, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

A simple method to quantify labile and stable carbon in temperate
agricultural soils
Christopher Henke (1), Christopher Poeplau (2), Axel Don (2), Bas van Wesemael (3), Martin Wiesmeier (1,4),
Ingrid Kögel-Knabner (1,5)
(1) Soil Science, TUM School of Life Sciences Weihenstephan, Technical University of Munich, Freising, Germany, (2)
Thünen Institute of Climate-Smart Agriculture, Braunschweig, Germany, (3) Georges Lemaître Centre for Earth and Climate
Research-Earth and Life Institute, Université Catholique de Louvain, Louvain-la-Neuve, Belgium, (4) Bavarian State Research
Center for Agriculture, Institute for Organic Farming, Soil and Resource Management, Freising, Germany, (5) Institute for
Advanced Study, Technical University of Munich, Garching, Germany

Many different fractionation schemes were developed throughout the last decades with the goal to separate soil
organic matter (SOM) pools of different turnover and composition. This led to a large variety of procedures
that are often limited by operational parameters and which are not comparable to each other. Moreover, most
fractionation methods are expensive, labour-intensive and time-consuming.
The aim of this study is to develop an indicator for quantifying potentials of soils to sequester organic carbon. Our method is based on a simplified fractionation method that i.) separates fractions related to their specific
turnover times; ii.) is easy and cheap to process; iii.) allows processing a large number of samples in a short time.
On this basis, we aim to isolate and quantify labile and stable SOM pools. The stable fraction allows us to estimate
soil potentials for organic carbon sequestration. The labile fraction provides information about short-term SOM
changes that may be used as an indicator to evaluate the influences of agricultural management on SOM dynamics,
e.g. C-input and N-mineralization.
In a first step, the efficiency of different dispersing methods to break up soil aggregates were analyzed.
Four different dispersing methods were compared: (1) shaking with H2 O, (2) physical dispersion with H2 O and
glass beads, (3) physical dispersion with ultrasonication at different levels of energy, and (4) chemical dispersion
with sodium-hexametaphosphate (NaPO3 )6.
Agricultural soils from experimental sites with a change from C3 to C4 vegetation at a specific time and
adjacent control sites without changes were used in order to determine the turnover rate of the isolated fractions.
Moreover, accuracy on isolating labile and stable SOM pools as well as time and cost efficiency will be criteria to
evaluate the developed methods. We will present first results of our study.
In the long run, our goal is to optimize and adjust the new method to different soil parameters, e. g. soil
texture, cultivation management and intensities, fertilization, etc. Therefore, a large number of long-term field
experiments in Germany with a wide range in soil texture and C input will be sampled and fractionated.

