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Topics
BrassicaceaeBrassicaceae seed meals (BSM) as soil amendmentsseed meals (BSM) as soil amendments

IsothiocyanateIsothiocyanate (ITC) release from (ITC) release from glucosinolatesglucosinolates

Toxicity of Toxicity of ITCsITCs

Application of BSM in nematode controlApplication of BSM in nematode control
Case study: apple replant diseaseCase study: apple replant disease



Soil amendment with Soil amendment with BrassicaceaeBrassicaceae
seed meals (BSM)seed meals (BSM)



Disease control following BSM applicationDisease control following BSM application

BiofumigationBiofumigation by by isothiocyanatesisothiocyanates
Important in control of nematodes and 
oomycetes

Enhancement of plant disease resistance Enhancement of plant disease resistance 
BSM-induced shift in the soil microbial 
community



Release of ITC from BSM amended soilRelease of ITC from BSM amended soil

Mazzola et al. (2007) Phytopathology 97:454-460 



ITC release from ITC release from glucosinolateglucosinolate hydrolysishydrolysis

+ HSO-
4



ITC toxicityITC toxicity

Type of ITCType of ITC

Concentration of ITCConcentration of ITC

Nematode speciesNematode species



BSM glucosinolate composition varies



phenyl ITC

phenylethyl ITC



Plant Plant µµmol mol glucosinolateglucosinolate / g DW/ g DW major ITC releasedmajor ITC released
B. B. junceajuncea 110110 allylallyl
BroccoliBroccoli 2.42.4 44--methylsulphinylbutylmethylsulphinylbutyl
WheatWheat ---- ----

Greenhouse



BSM glucosinolate levels vary
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ITC halfITC half--life is diminished by life is diminished by 
organic soil constituentsorganic soil constituents



Cellular effects of Cellular effects of ITCsITCs

Nematode cell membrane



BSM application in BSM application in 
nematode control:nematode control:

Apple replant disease 



Replant Disease

PathogensPathogens



Apple Replant Disease: Moxee, Washington

Virgin Replant 2nd leaf



Apple Replant Disease: Manson, Washington

ReplantVirgin
7th leaf



Pathogens commonly responsible for Pathogens commonly responsible for 
apple replant disease:apple replant disease:

FungiFungi
RhizoctoniaRhizoctonia solanisolani

OomycetesOomycetes
PythiumPythium spp.spp.

NematodesNematodes
PratylenchusPratylenchus penetranspenetrans



BSM effect on nematodesBSM effect on nematodes



Two mechanisms of initial BSMTwo mechanisms of initial BSM--
induced nematode suppressioninduced nematode suppression

R-NH2 NH3

glucosinolate ITC



Seed meal nutrientsSeed meal nutrients

ElementElement Percent compositionPercent composition

NitrogenNitrogen 5.6 5.6 –– 6.8%6.8%

PhosphorusPhosphorus 1.2 1.2 –– 1.4%1.4%

PotassiumPotassium 1.1 1.1 –– 1.5%1.5%

SulfurSulfur 0.9 0.9 –– 1.6%1.6%



Duration of nematode suppression Duration of nematode suppression 
depends on BSM typedepends on BSM type

B. napus*
B. napus*
Sinapis alba
B. juncea

*Low glucosinolate

Greenhouse Mazzola et al. (2007) Phytopathology 97:454-460 



Superior protection conferred by Superior protection conferred by 
BrassicaBrassica junceajuncea seed mealseed meal

0.5% (vol/vol)

Experiment 1

Experiment 2

Greenhouse 
GC orchard soil
Various rootstocks Mazzola et al. (2009) 

Plant Disease 93:51-57 



Orchard results: Control of lesion Orchard results: Control of lesion 
nematode by a BSM mixturenematode by a BSM mixture

Commercial organic orchard
Planted May 2006 with M26 rootstock; harvested October 2006

Mazzola & Brown (2009) unpublished



Orchard results: Sustained control of Orchard results: Sustained control of 
lesion nematodelesion nematode
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ConclusionConclusion

BSM mixtures have potential application BSM mixtures have potential application 
as preas pre--plant soil treatments for control of plant soil treatments for control of 
replant diseases.replant diseases.
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