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European Mushroom IndustryEuropean Mushroom Industry
Production Production 

•• 50,000 employees50,000 employees
•• 900,000 tonnes900,000 tonnes
•• 3,000M Euros3,000M Euros

LossesLosses
•• 60M Euros 60M Euros -- Pest control Pest control 
•• 123M Euros 123M Euros –– Yield lossesYield losses
•• Chemical pesticide withdrawalsChemical pesticide withdrawals



MAJOR INSECT PESTS OF MUSHROOMSMAJOR INSECT PESTS OF MUSHROOMS

SCIARIDS (SCIARIDS (Lycoriella ingenuaLycoriella ingenua, , L. L. castanescenscastanescens))

Females lay eggs in compost following pasteurisation. Larvae feeFemales lay eggs in compost following pasteurisation. Larvae feed on mycelia, d on mycelia, 
destroy pins and tunnel mature mushrooms. Successive generationsdestroy pins and tunnel mature mushrooms. Successive generations emerge emerge 
from the casing in increasing numbers. May vector other pests anfrom the casing in increasing numbers. May vector other pests and diseases.d diseases.

1.0mm 1.0mm



SCIARID LIFE CYCLE

PASTEURISATION SPAWN-RUN CASE-RUN CROPPING

PRESENT ALL YEAR-PEAK ACTIVITY JUNE-OCTOBER



MAJOR INSECT PESTS OF MUSHROOMS

PHORIDS (PHORIDS (Megaselia halterataMegaselia halterata, M. , M. nigranigra))

M. M. halteratahalterata lays eggs in compost lays eggs in compost onlyonly after spawning. Affects mushroom after spawning. Affects mushroom 
crops by direct larval browsing and transmission of fungal sporecrops by direct larval browsing and transmission of fungal spores.s.

M. M. nigranigra affects growing affects growing sporophoressporophoresin conditions of natural daylight. in conditions of natural daylight. 
Least important Least important phoridphorid . . 

1.0mm1.0mm



SEASONAL – PEAK ACTIVITY SEPTEMBER-OCTOBER
PHORID LIFE CYCLE

CASE-RUNPASTEURISATION SPAWN-RUN CROPPING
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Annual insecticide usage in mushroom crops in United Kingdom 
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•• PREDATORS e.g. PREDATORS e.g. HypoaspisHypoaspissppspp..

BIOLOGICAL CONTROLBIOLOGICAL CONTROL

•• PARASITES e.g. PARASITES e.g. SteinernemaSteinernemasppspp. . 

Heterorhabditis Heterorhabditis sppspp..



E.C. CRAFT AWARD 

• Pesticide reduction in mushroom cultivation in Europe (PRIME) 

• Two-year project

Consortium (7 Partners)

• Biological Crop Protection UK
• Queen’s University, Belfast UK
• Monaghan Mushrooms, Ireland
• National University of Ireland, Maynooth, Ireland
• Margalit Mushrooms, Ireland
• Profcentrum voor de Champignonteelt, Belgium
• Champignonkwekerij van Canneyt BVBA, Belgium



Specific Research QuestionsSpecific Research Questions

•• Encounter probability between biological control agents Encounter probability between biological control agents 
and insect pests and insect pests 

•• Economic potential of predatory mites (Economic potential of predatory mites (HypoaspisHypoaspissppspp.) .) 
to control insect pests of mushrooms to control insect pests of mushrooms 

•• Potential for novel biological control agents to control Potential for novel biological control agents to control 
phorids phorids 



•• Encounter probability between biological control agents and insEncounter probability between biological control agents and insect ect 
pests pests 

Substrates:

(1) Compost 
(2) Casing



Constructed into 12.0 - 16cm 
column and filled with:

(i) Casing
(ii) Compost 

Examined vertical distribution 
of:

(a) Pest (Sciarids)
(b) Biocontrol agents 



Migration of sciarids (Lycoriella ingenua) in spawned compost 

Substrate depth (cm)
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Migration of biological control agents within cultivation substrates 
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Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect .) to control insect 
pests of mushroomspests of mushrooms

Pest infestation (sciarids and phorids):

(1) Spawn-run 

(2) Case-run

Mite species:

(1) H. miles

(2) H. aculeifer

Application times:

(1) Spawn-run (Compost) 

(2) Case-run (Casing)

Application rates:

(1) 500 mites/m2

(2) 700 mites/m2

(3) 900 mites/m2



Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect .) to control insect 
pests of mushroomspests of mushrooms
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Sciarid infestation at spawn-run

0
50

100
150
200
250
300
350
400
450
500

Dim
ilin

at
 ca

sin
g

. a b b b b a a a b b b a a a

0
50

100
150
200
250
300
350
400
450
500

Dim
ilin

at
 ca

sin
g

M
ea

n 
nu

m
be

r 
of

 a
du

lt 
sc

ia
rid

s 
. a b b b b a a a b b b a a a



Sciarid infestation at case-run
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Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect pests of .) to control insect pests of 
mushroomsmushrooms
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Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect pests of .) to control insect pests of 
mushroomsmushrooms



Phorid infestation at spawn-run
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Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect pests of .) to control insect pests of 
mushroomsmushrooms
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Phorid infestation at case-run
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Economic potential of predatory mites (Economic potential of predatory mites (Hypoaspis Hypoaspis sppspp.) to control insect pests of .) to control insect pests of 
mushroomsmushrooms



100m

Predatory mites (Predatory mites (Hypoaspis Hypoaspis sppspp.) exhibit considerable potential to control .) exhibit considerable potential to control 
insect pests of mushrooms.insect pests of mushrooms.

•• HypoaspisHypoaspismilesmilesprovides control of early and late infestations of provides control of early and late infestations of sciaridssciarids at at 
application rate of 500 mites mapplication rate of 500 mites m2 2 ..

•• Hypoaspis aculeiferHypoaspis aculeiferwill control early will control early sciarid sciarid infestation at application rate 500 infestation at application rate 500 
mites mmites m2 2 ..

•• For early For early sciarid sciarid infestation, the efficacy of predatory mites (infestation, the efficacy of predatory mites (Hypoaspis Hypoaspis sppspp.) .) 
was similar to chemical treatment was similar to chemical treatment diflubenzurondiflubenzuron..

•• Following early Following early phorid phorid infestation, application of infestation, application of H.milesH.miles during spawnduring spawn--run at run at 
900 mites 900 mites mm2 2 was effectivewas effective. . H. H. aculeiferaculeifer was effective at all rates.was effective at all rates.

•• When treatment is applied at casing, both When treatment is applied at casing, both H.H. aculeiferaculeifer and and H.milesH.miles are effective are effective 
at rates above 500 mites at rates above 500 mites mm22. . 



Sustainable pest control in mushroom production is reliant upon an 
INTEGRATED approach.


