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What we did?
Queensland DAF trials over the last 12
months have focused on biofumigant
production & efficacy against known
soilborne pathogens
• 9 biofumigant cover crop varieties
• 6 planting dates
• 3 soilborne pathogens (Sclerotium

rolfsii, Sclerotinia sclerotiorum,
Macrophomina phaseolina)

Biofumigation is the practice of growing specialised green-
manure cover crops for soil health benefits. Brassicas contain
significant amounts of the plant compounds, glucosinolates,
which are contained within plant cells. The fumigation effect
from these compounds requires their release from these cells
through physical disruption of the plant tissue (hence the need
to mulch and incorporate plant material). Once released from
the plant cells, the glucosinolates come into contact with specific
enzymes that convert them into isothiocyanates (ITCs), which are
toxic to various soilborne pathogens (See Figure 1).
There are over 200 glucosinolates commonly found in Brassica 
species. The type & concentration of glucosinolates varies with 
species as does the type of ITC produced and its toxicity. 

Figure 1. The biofumigation process
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Table 1. Days to maturity of different biofumigant varieties at different planting dates. Different colours 
represent a different planting. 

BQ Mulch 36 DAYS 44 DAYS 59 DAYS

44 DAYS 58 DAYS 44 DAYS

Nemfix 36 DAYS 63 DAYS 81 DAYS

44 DAYS 90 DAYS 61 DAYS

Caliente 44 DAYS 97 DAYS 81 DAYS

50 DAYS 98 DAYS 72 DAYS

Mustclean 44 DAYS 63 DAYS 81 DAYS

44 DAYS 90 DAYS 61 DAYS

Biofum 70 DAYS 97 DAYS 89 DAYS

87 DAYS 98 DAYS 81 DAYS

Tillage Radish 70 DAYS 97DAYS 67 DAYS

94 DAYS 98 DAYS 81 DAYS

Nemat 70 DAYS 69 DAYS 67 DAYS

87 DAYS 79 DAYS 78 DAYS

Lablab 85 DAYS 83 DAYS

102 DAYS 88 DAYS 

Fumig8tor 101 DAYS (3 CUTS) 83 DAYS (1 CUT) 96 DAYS (1 CUT)

102 DAYS (3 CUTS) 88 DAYS (2 CUTS)

Nemclear 101 DAYS 115 DAYS

102 DAYS

Nemcon 101 DAYS 115 DAYS

102 DAYS
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What did we find?
• Planting date trials have shown that the brassica biofumigants

can be grown throughout the summer months.
• Days to incorporation (at approximately 25% flowering for

peak biofumigant production) differ for each of the varieties &
the time of year they are planted (Table 1).

• BQ Mulch, Caliente, Mustclean & Nemfix are generally the
fastest maturing, with 36-44 days to incorporation (summer).

• Days to flowering can help in the selection of appropriate
varieties to fit individual cover cropping windows & rotations
with cash crops

Table 2: Efficacy as percentage mortality of pathogens by several biofumigation varieties. A spring planting 
(left), summer planting (middle) and an autumn planting (right). Values are the average (n=30) across the 

three soil depths the inoculum were buried (5cm, 10cm, and 15cm). 

Key findings
• Biofumigant cover crops can be grown in cooler & warmer periods of the season in the Lockyer Valley
• Biofumigants have much faster time to 25% flowering during summer months (from 36 days)
• Preliminary results generally show higher glucosinolates & efficacy against known soilborne pathogens during summer months. It is

possible that biofumigant crops planted in summer are more stressed & produce more glucosinolates.

• Table 2 illustrates efficacy of the biofumigants against known soil
pathogens. The higher the mortality percentage, the better the
indicative control.

• Efficacy was variable between variety & planting date. Summer
& spring plantings exhibited better control of the pathogens
tested, while the autumn planting did not appear as effective.

• Most biofumigants controlled S. sclerotiorum relatively well
during the summer and spring planting but failed to perform as
well with the autumn planting. Caliente, Mustclean and Nemfix
(Brassica juncea) were the better varieties for controlling S.
rolfsii in the spring planting.

• Tillage Radish performed best in efficacy against S. rolfsii during
the autumn planting unlike its performance during the summer
crop. Caliente was the only other variety that had any significant
effect on this pathogen.

• In Planting 3, S. sclerotiorum was not managed to any great
degree by any of the treatments while M. phaseolina was
managed slightly by BQ Mulch and Caliente.
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