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Like the associations of microflora in the human gut, microbial communities establish intimate 
associations with plant roots in the soil. Nutrient cycling and plant defense from abiotic and biotic 
stressors, such as pathogens, are key reasons why microbe-plant associations are important for 
plant establishment in an environment.  

In this study we assessed the relationship between microbial communities in the rhizosphere 
soil of modern strawberry (Fragaria × ananassa) cultivars and their respective tolerance to 
the soilborne diseases Verticillium wilt (Verticillium dahliae) and Macrophomina charcoal 
rot (Macrophomina phaseolina). 

• Five low mortality (resistant) and five high mortality (susceptible) strawberry cultivars 
were selected for each pathogen trial for analysis of rhizosphere bacterial, archaeal and 
fungal communities.  

• Cultivar susceptibility prior to sample collection was evaluated visually and was based on 
percent plant mortality per plot (Fig. 1). 

• Strawberry roots were inoculated with M. phaseolina directly, while the V. dahliae trial 
relied on a high natural populations of the pathogen in the soil. 

• For each cultivar, four replicate plots of twenty plants were randomized in each field. One 
section in each field was fumigated and acted as a no-pathogen control. 

• Rhizosphere soil was isolated from soil cores taken from the top 10 cm below the crown 
of five plants per plot. Bulk soil (without roots) was collected from the middle of the bed.  

• Bacterial community structure was evaluated using high-throughput sequencing of DNA 
isolated from the rhizosphere and bulk soil. 

Figure 1. Percent mortality of modern Fragaria × ananassa cultivars selected from the Macrophomina 
phaseolina (left) and Verticillium dahliae (right) 2016-2017 trials for microbiome sequencing. 
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Data collected from the 2017 growing season shows a clear 
separation of bacterial communities associating with the 
strawberry roots and the native soil (Fig. 2). Patterns separating 
bacterial associations between cultivars were found to be 
insignificant (Fig. 3). Further investigations, including data on 
fungal communities and plant tissue analysis are still in 
progress. 

Year two trials include sampling the microbiome at 
multiple points in the growing season and isolating samples 
from the root endosphere (bacteria living within the root). 
Correlating plant tissue analysis, soil chemistry and rhizosphere 
microbial communities is also of primary focus. 

  

 

 

 

 

 

 

Figure 2. Multidimensional scaling (MDS) plot comparing all samples reveals distinct bacterial 
communities between the rhizosphere and bulk soil.  

Verticillium dahliae Trial Cluster Diagram 

Figure 3. Cluster diagrams relating average percent similarity of bacterial communities of cultivars in the Macrophomina phaseolina (left) and Verticillium dahliae 
(right) trials 
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