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INTRODUCTION

Populus trees are economically and ecologically 
important in the United States.

The plant microbiome impacts plant health, and plant 
microbiomes can change over time. The core 
microbiome represents a set of taxa characteristic of the 
host and consistently present across samples.

So, a healthy core microbiome → healthy plant

Experimental Questions:
1) What is the root endosphere core microbiome?
2) How does the core microbiome change over time and 
between species?
3) What biological functions do the core taxa have?

Figure 1. The plant microbiome is made up of above-ground and below-
ground microbiomes. The root endosphere (RE) microbiome lies below-
ground within the roots.

METHODS

We characterized variation of the RE microbiome across four 
genotypes of two Populus species (Populus deltoides and P. 
trichocarpa) using 16S rRNA gene amplicon sequencing. We 
sampled the RE microbiome 8 times over two years. 

Figure 2. Experimental design. Figure 3. Data collection and 
analytical pipeline overview.

We defined core taxa based on 1% relative abundance and 
50% occupancy thresholds; relative abundance  is the 
proportion of abundance in all samples and occupancy is 
the proportion of presence in all samples. Core microbial 
taxa were investigated for possible functional roles in plant 
health.

RESULTS

Figure 4. Occupancy-abundance relationship for 2018.  
Each point is an amplicon sequence variant (ASV).  
Dashed lines represent 1% relative abundance and 50% 
occupancy thresholds.

Figure 5. Occupancy-abundance relationship for 2019. 
Each point is an ASV. Dashed lines represent 1% relative 
abundance and 50% occupancy thresholds.

Figure 6. 2018 shared ASVs between months. Figure 7. 2019 shared ASVs between months.

Table 1. Dominant core taxa from 2018 and 2019 with the highest occupancy and average relative abundance.

Figure 8. Heat map of 2018 and 2019 core taxa at the Class taxonomic level. Prevalence is equivalent to occupancy.

CONCLUSIONS

Figure 9. Four most dominant core taxa and their biological function. Circle 
sizes reflect level of abundance and occupancy.

1) There is a subset of core taxa that are potentially 
beneficial to the plant. Bradyrhizobium is a 
diazotroph (nitrogen-fixing bacteria). Acinetobacter 
(ASVs 18 and 23) may promote plant growth.

2) Core taxa that are shared between the two 
Populus species have similar abundance and 
occupancy.

3) The core microbiome is limited but contains 
beneficial taxa that are found over multiple years, 
possibly providing support for its importance.

We recommend further research on the functional 
significance of the core microbiome taxa. 

REFERENCES
(1) Bram Beckers(2017).Structural variability and niche differentiation in the rhizosphere and endosphere bacterial microbiome of field-grown 
poplar trees, Article number: 25.
(2) Dove, N. C. (2021). Assembly of the Populus microbiome is temporally dynamic and determined by selective and stochastic factors. 
MSphere, 6(3). https://doi.org/10.1128/msphere.01316-20 
(6)Sung Hee Jo, (2019).A human pathogenic bacterium Shigella proliferates in the plant through the adoption of type III effectors for Shigellosis, 
Plant, Cell & Environment 
(3) Alexander T. Neu,(2021).Defining and quantifying the core microbiome: Challenges and prospects,118 (51) e2104429118
(4) Ashley Shade(2019).Abundance-occupancy distributions to prioritize plant core microbiome membership,mib.2019.09.008
(5) Janniffer Custódio da Silva(2021). Multifunctional characteristics of Acinetobacter lwoffii Bac109 for growth promotion and colonization in 
micropropagated sugarcane, v. 51, e69373
R packages used: DADA2, phyloseq, and microbiome

ACKNOWLEDGEMENTS
Thank you to Dr. Gwinn, Dr. Hadziabdic Guerry, Dr. Trout-Fryxell, Tara Rickman, Sophia Turner, and Aaron Onufrak  for their 
mentorship and support. Thank you to the Explore BiGG Data REEU program and the USDA for the opportunity (grant 
number 2019-67032-29309). The authors would like to thank the University of Tennessee Institute of Agriculture – East 
Tennessee AgResearch and Education Center (ETREC) for providing the site access and allowing us to establish a small 
plantation at their field site and assisting in its maintenance. This research was sponsored by the Genomic Science 
Program, United States Department of Energy, Office of Science, Biological and Environmental Research, as part of the Plant-
Microbe Interfaces Scientific Focus Area at ORNL (Oak Ridge National Laboratory is managed by UT-Battelle, LLC, for the 
United States Department of Energy under contract DEAC05-00OR22725.


