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Marketing
Biofumigants are biologically active (bioactive) cover
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Figure 1. Brassicaceous seed meal (BSM) is often sold in pelleted
form, but has been shown to be more effective when ground finely
(shown). Inquire with BSM supplier about grinding before purchase.
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of BSM over a bioactive cover crop is that the application to soil is quicker and the timing of application
is flexible. Seed meals are often sold in pelleted form,
but some manufacturers also offer ground pellets. Research has shown increased biofumigant efficacy using ground seed meal compared to pelleted formulations (Figure 1; Mazzola and Zhao, 2010). Although
BSM requires irrigation when incorporated, less water
is needed compared to growing a cover crop. No fertilizers are needed if using a BSM. The application
rate for BSM can vary, but is often recommended to
be between 1 to 3 tons/A.

Implementation and methods
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Proper management of biofumigant crops is essential
Figure 2. Flowering mustard cover crops that are nearly ready to
be terminated for soil biofumigation. Termination before seed deto their efficacy. The following specific techniques
velopment begins is important for obtaining optimal glucosinolate
have been shown to produce positive results:
levels as well as avoiding the potential of the crop reseeding and
• The seeding rate for most biofumigant cover crops
becoming weeds in the future.
is typically 10 to 15 lb/A. Seed
can be drilled or broadcast applied. Follow the recommended seeding rate of the seed provider.
• Brassica crops, particularly
mustards, should be terminated
during early flowering (Figure
2), before seed development
begins, to obtain optimal GSL
levels. This also prevents reseeding and potential weed
pressure in the cash crop (McGrath, 2021; Rudolph et al.,
2015; Uchanski, 2011).
• Biofumigant cover crops must
be finely chopped, ideally with
a flail mower (Figure 3), and
then immediately incorporated
into the soil (Figure 4). Using
Photo by Rachel Rudolph, University of Kentucky
an implement such as a rotary Figure 3. A flail mower is used on a mustard cover crop to finely chop the cover crop before
tiller is appropriate; using a being incorporated into the soil. Depending on how tall the crop is and how much biomass is
plow to bury the crop biomass produced, more than one pass with the flail mower may be necessary.
does not provide sufficient inthe desired effect (McGrath, 2021). On field
corporation and mixing with the soil for a full
scales, flail mowing, incorporation, and sealing
biofumigant effect.
should be followed within minutes by rain; if in
• On larger scales, cultipacking or other soil sealhigh tunnels, soil should be watered prior to sealing is recommended after incorporation. This
ing with film.
helps trap the biofumigant gases in the soil. On
• Both biofumigant crop residue and seed meals
smaller scales, such as in high tunnels, plastic can
should be incorporated to a depth of 6-12 inches.
be used to seal gases in.
• Watering soil to near-saturation is critical to have
In most cases, disease-causing inoculum (e.g.
2
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Figure 4a. (above) A rototiller is used after flail mowing to incorporate the chopped
biofumigant cover crop. Figure 4b. (right) A close-up view of the biofumigant cover
crop after incorporation.

nematodes and eggs, fungal structures) will be
present in these soil layers.
• A plastic polyethylene film can be used to cover
the treated area in order to trap ITCs in the soil
and thereby, suppress or kill pathogens.

ficient water, whether rainfed or irrigated, is a critical
factor, as is adequate N fertility, in order to produce
the amount of biomass necessary for biofumigant purposes (Snapp et al., 2004). Fertilizer costs, labor, and
equipment or modifications must also be considered
before deciding to grow biofumigant cover crops. Although less water is required and no fertilizer applications are needed, those costs can be integrated into the
cost of BSM. Growers should evaluate the benefits of
biofumigation with the additional input costs. Biofumigant cover crops will take more time and labor to
implement, but BSM will be more costly upfront.

Timing

Biofumigation is most effective when disease-causing pathogen populations begin to break dormancy
and become active. In most cases, soil temperatures
need to be at least 50 degrees F, but will depend on
the life cycle of the targeted pathogen or nematode.
For Kentucky growers using a seed meal, this means
that biofumigation could be implemented in April and
October. However, successful mustard crop growth
in Kentucky should be planned carefully around cash
crop production cycles. The ITCs produced from biofumigation have been shown to have allelopathic effects on the crops planted in the same soil afterwards.
It is recommended to wait three to four weeks after
incorporating either biofumigant cover crops or BSM
in order to avoid detrimental effects on the following
cash crop.

Biofumigation should be used with other cultural
practices. As much as possible, growers should practice good crop rotation. In the case of biofumigation,
this means that they should not rotate cole crops with
biofumigants, since these are in the same crop family.
Some pathogens, such as the black rot bacterium or
downy mildew water mold, may be shared between
cole crops and biofumigant crops.

Considerations

Like many crop management activities, biofumigation
is reliant on how the grower implements the process.
Even when used as a cover crop, biofumigants should
be managed similar to a cash crop for best results. Suf-
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Many plant-parasitic nematodes have a wide host
range that includes several mustard crop species and
cultivars. A grower who suspects plant-parasitic nematodes in their soil should have their soil tested for different types of nematodes, and then select a confirmed
non-host biofumigant cover crop. An alternative strategy would be to use BSM.

Biofumigation, whether with cover crops or seed
meal, has potential to suppress plant pathogens and
improve soil health. Appropriate implementation of
biofumigation is crucial to its success. Biofumigation
can be utilized on large or small scales and in conventional or organic farming systems, making it broadly
appealing to various types of growers. Variety testing
is currently underway at the University of Kentucky to
evaluate the best performing biofumigant cover crops
for our climate and soil.
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Biofumigant seed sources

High Performance Seeds, Inc.: https://www.hpseeds.
com/products
Johnny’s Selected Seed: https://www.johnnyseeds.
com/farm-seed/brassicas/
Seedway: https://www.seedway.com/productcategory/vegetable-seed/cover-crop-seeds/
Welter Seed & Honey Co.: https://welterseed.com/
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S. Walker, and M.E. Uchanski. 2015. Biofumigant
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Brassicaceous seed meal sources

Farm Fuel Inc: https://farm-fuel-inc.square.site/
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agricultural systems: an overview. XXXVI Congreso
Nacional de la Ciencia del Suelo: Agricultura
Organica, Cuarta Parte. Capitulo XVIII:402-409.
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