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Meta-analysis of microbiomes in soils affected by Apple Replant Disease

L. Nicola'?, H. Insam?, |. Pertot?, B. Stres?
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2University of Innsbruck, Innsbruck, Austria
3University of Ljubljiana, Ljubljana, Slovenia

Introduction

Apple replant disease (ARD) is a complex syndrome that causes reduced growth in
apple trees that are replanted in the same soil. A precise etiology of this disease
has not been described yet, although it is thought to have a microbiological origin.
In the last years, thanks to NGS, some light was cast on the microbiome of ARD-
affected soils, however, such single case studies often do not deliver results that
may be considered generalizable.

Objectives

The aim of this study was to estimate the main microbiological drivers in ARD-
affected soils by using a meta-analytical approach.

Materials and Methods

A literature search was performed, looking for all the deep-sequencing studies and
datasets on ARD-affected soil microbiomes. From these studies, metadata on both
environmental variables of soil sampling sites and molecular techniques used were
extracted, together with the raw sequencing data from NCBI SRA database. The
sequencing datasets of bacteria (n=5) and fungi (n=3) were analyzed using a taxo-
nomic approach in mothur, using SILVA and UNITE databases, respectively.
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Results

Both bacterial and fungal communities in ARD-affected soils had a significantly dif-
ferent structure and were genetically different from those in healthy soils. Thanks
to the broader meta-analysis approach, a pool of co-occurring fungal and bacte-
rial OTUs was also identified in ARD-affected soils. For bacteria, it was possible to
explain most genetic variability with the environmental and molecular meta-data
collected; however, the different molecular methods used accounted for 25% of
the variability. For fungi, instead, the meta-data collected explained 40% of the
observed variability, which seemed not influenced by the difference in molecular
methods among the studies. The variables that affected most the microbial com-
munities were the presence of ARD, the soil treatments and the plant rootstock.
Conclusion

Our meta-analysis showed that healthy and ARD-affected soils exhibited significant-
ly different soil microbiomes and shared differentially abundant microbial groups.
However, an important fraction of the signal was obscured by diverse analytical
approaches.
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Interplay between plant-beneficial and plant pathogenic microorganisms in ag-
ricultural soils cropped with winter wheat
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The rhizosphere and soil microbiomes are determinants for plant health, and their
importance has been compared to the importance of the gut microbiome for ani-
mals and humans. Various plant beneficial organisms have been identified in the
rhizosphere, providing functions such as protection from fungal pathogens, solu-
bilisation of nutrients from soil and induction of resistance to abiotic and biotic
stress. Pathogenic microorganisms include various saprophytic fungi and bacteria
causing root rots and wilts. While single beneficial or detrimental organisms have
been extensively studied, the links between different groups of beneficial or detri-
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