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Poplar root-associated microbial communities are influenced by soil and plant genotype
Soil origin is a significant factor in driving the composition of fungal and bacterial communities. 
The Science	
The root-associated microbiome, made up of communities of fungi and bacteria, is essential for plant health and performance. This plant “rhizobiome” is influenced by soil and environmental conditions, plant species, and plant genotype, but it is difficult to disentangle these effects from each other in natural systems. In a study published in Frontiers in Microbiology, researchers at the Great Lakes Bioenergy Research Center (GLBRC) were able to determine and separate the impacts of plant genotype and soil properties on the fungal and bacterial community in the Populus (poplar) rhizobiome.
The Impact
The microbes that make up the plant rhizobiome play an important role in plant health and nutrition. Understanding how soil properties and plant genotype affect this microbial community could offer new approaches for managing plant microbiomes for health and sustainability. This study lays a foundation for understanding multi-Kingdom microbial interactions within plant rhizobiomes and provides a framework for expanding research in this area from mesocosms to the field.
Summary
Common garden “trap plant” experiments were used to disentangle the effects of host genotype and soil origin on the networks of fungal and bacterial communities found in the microbiome of Populus deltoids (poplar). In this study, two experiments were conducted. The first evaluated the effect of poplar genotype on the root microbiome by growing four genotypes in a common soil. The second determined the impact of soil origin on the root microbiome by growing one poplar genotype in 8 different soils. Soil geographic origin and physiochemical characteristics (specifically, texture and calcium concentration) explained most of the measurable variation in fungal and bacterial communities and bipartite networks. The impact of poplar genotype was stronger for bacteria than fungi, and was dependent upon the specific soil the plants were grown in. Network analyses of the large datasets helped identify microbial taxa that correlated with particular plant genotypes, soils, and soil characteristics, as well as fungal-bacterial consortia that were statistically overrepresented in the dataset, providing hypotheses for testing and a framework for expanding this research to field studies.
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