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Root ecology and rhizosphere research
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Background

The study of ecological and physiological processes in the root system of trees must base on the distinction of
functionally different root fractions. Large and coarse roots (>2 mm in diameter) are essential for soil exploitation and
anchorage of the tree. Fine roots (<2 mm diameter) are crucial for water and nutrient uptake and make a large
contribution to the trees' carbon cycle through fine root growth and turnover. Fine roots are usually associated with
mycorrhizal fungi, which are part of the complex and very species-rich rhizosphere community. Investigations on this
highly dynamic part of the root system are still underrepresented and offer a promising research field for plant ecologists.
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Major projects: "Biodiversity Manipulation in Rhizosphere and Solil" - Cluster of excellence "Functional Biodiversity Research"
"The rhizosphere of deciduous forests with contrasting tree species diversity" - DFG Research Training Group 1086
"Growth and vitality of fine roots of Norway spruce - DFG Research Unit 562 "Soil Processes under altered climate”

Key results

* Fine roots of trees are highly dynamic and consume a notable percentage of the annually assimilated carbon in the crown.

 Tree fine roots may respond more sensitively to environmental stress (e.g. drought, low nutrient availability) than
aboveground organs, thus representing a value stress indicator and also a large carbon sink.

e Interspecific competition between the fine roots of coexisting species may be just as important in mixed forests as Is
competition between aboveground tree organs.



