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Abstract 

Biofumigation is an innovative technique to control soilborne pests and weeds via a mass release of 
isothiocyanates (ITCs) in soil. The project focused on assessment of weed species susceptibility, surviving weed 
responses, and key population dynamic process changes in response to allelochemicals generated during 
biofumigation. A laboratory experiment examined relationships amongst seed dormancy, seed morphology, and 
weed seed susceptibility to biofumigation. The experiment demonstrated that the dormancy state was an 
important factor related to seed germination, seed mortality, and changes in seed dormancy. Laboratory and 
greenhouse experiments assessed the impact of biofumigation on fitness components of surviving weeds. 
Biofumigation modifies weed fitness by reducing seed germination and survival, promoting seedling mortality, 
and deferring emergence. A three-year field experiment assessed seasonal variation and long-term impact of 
biofumigation on weed community and population dynamics. As the amount of ITC detected increased in 2015 
and 2016, Indian mustard reduced weed establishment within the cover crop growth, and post-incorporation weed 
spring emergence. Biofumigation technique realized in good conditions may lead to lower weed species richness 
and diversity. Overall, the project provides a comprehensive understanding of mechanisms of weed population 
and community responses to Indian mustard biofumigation. 
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