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What is the soil microbiome? 

• Soil microbiome is a community of soil microorganisms interact with each other in a given habitat. 
Rhizosphere microbiome refers to the microbial community that is most closely associated with plant 
roots (Fig. 1). Changes to the soil microbiome may result in changes to plant health. 

• Soil-borne pathogens cause significant crop losses and yield reductions. Verticillium dahliae is the 
pathogen that causes Verticillium wilt, one of the main soilborne diseases in California strawberries. 

• Soil fumigation is an important part of integrated pest management of soilborne diseases of strawberry. 
However, there’s a knowledge gap about the effect of various soil fumigants on the soil microbiome.  

• Objective of this study was to find out if soil fumigation affects the soil microbiome and identify 
specific microorganisms that may potentially be enriched by other practices.  
• Methods. A summer planting trial was initiated at Cal Poly field 25 block 
4 in June 2019. The experiment design was a randomized complete block with 
6 blocks. Soil treatments are described in Table 1. The beds were planted with 
cv. Portola in July 2019. Four yield analyses and disease assessments were 
conducted in October and November 2019 and twice in April 2020. 

 
Figure 1. Rhizosphere of a strawberry plant. (Source: https:// naturemicrobiology 
community.nature.com) 

 
 
 
Table 1. Soil fumigation treatments 

Treatment Active ingredient Rate  
(lb/treated acre) 

Dominus® 96.3 % allyl isothiocyanate 340 
Tri-Clor EC 94% chloropicrin 300 
Ally 33® 63.5% allyl isothiocyanate: 31.26% chloropicrin 55 
K-Pam HL ® 54.0% potassium N-methyldithiocarbamate 62 
Control NA NA 

 
• Plants were stressed by mowing and limiting water in January 2020. The trial was ended in May 2020. 

Soil samples were taken at the following timepoints (Table 2). Soil samples were used to identify and 
quantify fungal and bacterial species in the soil microbiome.  

• Fumigation treatments did not affect yield or disease levels. 
 
Table 2. Soil sampling time points 

Time point Event 
T1 Pre-treatment 
T2 Post-treatment 
T3 One month after planting 
T4 Peak fruit production 
T5 End of the season  
T6 After disking 
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• Fig. 2 shows changes in the population of Verticillium spp. determined by soil plating method. 

 
   Figure 2. Soil Verticillium spp. population changes. 

• Fungi associated with biological control increased over time in the rhizosphere in fumigated and non-
fumigated soil over the soil sampling period (Fig. 3).  
 

 
   Figure 3. Changes in abundance of known biocontrol fungi in soil over the sampling period. 
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