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Carrots are one of the most widely grown vegetables worldwide with California producing about 85% of the U.S. supply¹. In 2023 the California carrot industry was valued at over $1.6 billion with Kern County at the center of this production². However, carrot crops face many soilborne diseases that impact yield, quality, and marketability. One of the most significant threats is Carrot Cavity Spot a disease caused by the oomycete Pythium violae, which produces sunken lesions on mature carrot roots making them less appealing for sale even though they remain edible³. The disease is hard to detect early and often appears late in the growing cycle making it difficult to manage³.
Currently the main control methods for Cavity Spot include crop rotation and the use of fungicides like Ridomil Gold (metalaxyl-M)³. However, these methods have shown inconsistent results and are becoming less effective over time due to rising resistance and soil chemical breakdown⁴. One promising solution is the use of naturally occurring soil bacteria from the Streptomyces genus. These bacteria are well known for producing antibiotics and for their ability to suppress harmful microbes in the soil⁴. Our project aimed to test whether Streptomyces strains collected from local soils could be used to reduce Pythium induced Cavity Spot in carrots. This research was divided into three major phases, confirming the safety of Streptomyces for carrots, developing a reliable infection system for Pythium violae, and preparing for a full biocontrol assay that tests both together.
To begin we tested four local Streptomyces strains, GM18-150, GM18-72, GM18-46, and GM18-83, in lab culture. All four strains showed strong inhibition of Pythium violae by producing clear zones around their colonies, indicating they can suppress pathogen growth under controlled conditions.
Next, we began to run a root safety assay that is still ongoing. We are doing so to ensure that the beneficial Streptomyces strains do not negatively affect carrot growth. Carrot seeds were planted in sterile PVC tubes filled with a 50:50 mix of field soil and peat moss. Two strains GM18-72 and GM18-46, were applied at a dose of 50 million CFUs per pot. Plants are being monitored weekly for signs of stunted growth, root damage, or abnormal development. 
In parallel, we began developing a reliable soil-based system for inducing Cavity Spot using Pythium violae. We tested two methods described by Suffert and Montfort³. Method A involved layering Pythium inoculated carrot juice agar into sterilized soil beneath the seeds. However, this method resulted in low infection rates and inconsistent symptoms. We then shifted to Method C, which mimics natural root-to-root infection. In this approach six carrots are grown in a circle surrounding a PVC pipe. Once carrots reach maturity, a donor carrot infected with Pythium is inserted into the soil next to developing plants. This step is also currently in progress and infected donor roots are being prepared for insertion soon.
Once we confirm that Streptomyces strains cause no harm to the carrot root at any stage and that Pythium can consistently cause disease using Method C we will move into the final phase: the biocontrol assay. This will test whether the combination of Streptomyces and Pythium in soil results in reduced disease severity compared to infected controls. This work will help evaluate the potential of Streptomyces as a long term, organic compatible solution to a costly carrot disease.
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