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The ideal pesticide

e Persists long enough to affect the pest
organisms and then it is degraded or
sorbed so that it will not be leached
from the soil or harm non-target

organisms
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Chemical reactions

Microbial
degradation
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Other hydrolysis products

Glucosinolate Unstable intermediate prod_uct
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Glucosinolates in soil in the field
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120 Iron oxide

Sorption of glucosinolates

100 A

eGlucosinolates are very water
soluble anions

eHave no functional groups which
can form strong bonds with the
surfaces in soil

Weak sorption is anticipated

eAdsorption was higher at pH 4
than 8 indicating that adsorption
takes place by electrostatic
interactions between the negatively
charged glucosinolates and positive Clay mineral
surfaces in the soil

eAnion exclusion was observed 250
with one clay mineral
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Dearadation of glucosinolates
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Degradation of benzyl glucosinolate Mineralization of benzyl glucosinolate
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Myrosinase activity in soil
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Isothiocyanates in soil in the field
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Sorption of isothiocyanates

e|sothiocyanates are volatile, 6000
reactive, hydrophobic ABenzyl
compounds 2000 o 2-propeny|
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X
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Degradation of isothiocyanates
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Degradation and mineralization

Degradation of benzyl isothiocyanate
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Leaching of isothiocyanates following biofumigation?

For irrigation experiment
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Leaching of isothiocyanates from clay soill
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Leaching of isothiocyanates from clay soill
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Leaching of isothiocyanates from sandy soil
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Leaching of isothiocyanates from sandy soil
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Other compounds

e Thiocyanate
e Present longer in soil than isothiocyanate
e Thiocyanate is an anion and is anticipated to be weakly sorbed
in soil
e Thiocyanate disappearance in soil is due to both to microbial
degradation and sorption
e Nitriles
 Also present longer in soil than isothiocyanates
e Both sorption and degradation are important loss processes for
nitriles in soil
e Oxazolidine

e Methanethiol, dimethyl sulphide, dimethyl disulfide and
carbon disulfide
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Conclusions and perspectives

Glucosinolates are very weakly sorbed in all soil
types, which may leed to leaching

Glucosinolates are readily degraded and mineralized
in soil, which minimizes the risk of leaching

However, degradation depends on water content,
temperature and soil type, and under some
conditions degradation may be very slow

Under most conditions glucosinolates will have a very
small risk of accumulating in soil or leaching from the
soil

But care must be taken under dry conditions and with
sandy soil, especially sub-soil where degradation is
slower

Preferential flow in clay soils may lead to leaching
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Conclusions and perspectives

Isothiocyanates are strongly sorbed to the organic
matter in soil

Isothiocyanates are readily degraded and mineralized
in soil

Isothiocyanates can also be lost from the soil by
volatilization

Under most conditions isothiocyanates will have a
very small risk of accumulating in soil or leaching
from the soil

But effects on non-target organisms have to be
iInvestigated to ensure that the soil quality is not
negatively affected

And degradation under dry conditions and in sandy
soils is slower, and preferential flow may lead to
leaching
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Conclusions and perspectives

e Field and laboratory studies have shown that
effective strategies can lead to the formation of
around 100 nmol/g isothiocyanate which appears to
be sufficient for effective suppression of susceptible
pests

e Opportunities to get higher isothiocyanate
concentrations in soil:
e Currently the highest conversion efficiencies

measured in the field are around 60%, so this may be
further optimized

 Plant types with higher glucosinolate concentrations
may be developed
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Thank you for your attention
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