
Geophysical Research Abstracts
Vol. 16, EGU2014-3254, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Priming effects in aggregate size fractions induced by glucose addition
and grinding
Jing Tian (1), Evgenia Blagodatskaya (2), Johanna Pausch (2), and Yakov Kuzaykov (2)
(1) Key Laboratory of Ecosystem Network Observation and Modeling, Chinese Academy of Sciences (CAS); Institute of
Geographic Sciences and Natural Resources Research, Beijing, 100101, P.R. China (tianj@igsnrr.ac.cn), (2) Department of
Soil Science of Temperate Ecosystems, University of Göttingen, 37077 Göttingen, Germany

It is widely recognized that soil organic matter (SOM) mineralization can be accelerated (positive priming) or
retarded (negative priming) by addition of easily available substrates to soil. SOM is a heterogeneous mixture,
which contains numerous compounds with different degradability and turnover rates times. Nevertheless, so far,
there is still lack of knowledge on identifying single fractions of the SOM as the source of C and N released by
priming effects. The aim of this study was to determine the priming effect as related to different aggregate frac-
tions, aggregate disruption and the amounts of substrate. In a 49 days incubation experiment, the soil samples were
separated into three aggregate fractions (>2 mm, 2-0.25 mm and <0.25 mm), and with one sample left intact while
the other were crushed. Then two concentrations of uniformly labeled 14C-glucose were added to the six aggregate
fractions. The cumulative CO2 production was greater in the macroaggregates (> 0.25 mm) than in the microag-
gregates (< 0.25 mm) after 49 days incubation irrespective of glucose levels and aggregate grinding. This indicates
the higher amount of easily degradable organic matter in macroaggregate versus microaggregate. Higher glucose
addition increased the portion mineralization to CO2, but decreased the incorporation into microbial biomass for
both intact and crushed aggregate fractions. Compared with the corresponding intact aggregate fraction, grinding
resulted in increased glucose mineralization in macroaggregate. The priming effect increased as added glucose
increased in all intact aggregate size, and highest priming effect was observed in >2 mm fraction. However, the
magnitude of priming effect response to glucose addition depended on the aggregate size after grinding. This study
demonstrates that substrate amounts, aggregate fractionation and grinding can have obvious impacts on priming
effect, indicating important implications for understanding SOM cycling and stability.


