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Economic importance of codling moth

VIn the ô80s, 3-4 applications per season could 
control CM with damage < 1% (three generations)

VLater on, insecticide applications constantly 
increased up to 9-10 treatments per season

VAfter 1997, increasing number of orchards with 
high level of damage (5% to 70%)



Field: practical resistance 
or
wrong timing, dose, application, pest?

Laboratory: realistic results from bioassay 
data?
which test method to monitor resistance?

Research work (2003-4)
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Field trials (spring 2004)

ÅEfficacy evaluation of the most used 
insecticides against the 1st generation of 
codling moth 

ÅTrials in two orchards with severe damage 
in 2003 despite chemical control



S. Bernardino (RA 7): application data

Trade 
name 

Rate 
g - ml/hl 

AI Rate 
g AI/ha 

Date of spray 

Dimilin 400 Diflubenzuron (5%) 240 5/5, 19/5, 4/6 

Runner 40 Methoxyfenozide (240 g/l) 115 5/5, 19/5, 4/6 

Cascade 150 Flufenoxuron (50 g/l) 90 5/5, 19/5, 4/6 

Azin PB 250 Azinphos methyl (25%) 750 19/5, 26/5, 4/6 

Dursban 
75 

70 Chlorpyrifos-methyl (75%) 630 19/5, 26/5, 4/6 

Laser 30 Spinosad (480 g/l) 173 19/5, 26/5, 4/6 

Calypso 25 Thiacloprid (480 g/l) 144 19/5, 26/5, 4/6 

 

33  aapppplliiccaattiioonnss  ((wwaatteerr  vvoolluummee::  1122  hhll//hhaa)),,  44  ttrreeeess//pplloott,,  44  bblloocckkss  
 



S. Severo (RA 3): application data

Trade 
name 

Rate 
g - ml/hl 

AI Rate 
g AI/ha 

Date of spray 

Dimilin 400 Diflubenzuron (5%) 300 4/5, 18/5, 3/6 

Runner 40 Methoxyfenozide (240 g/l) 144 4/5, 18/5, 3/6 

Cascade 150 Flufenoxuron (50 g/l) 112 4/5, 18/5, 3/6 

Azin PB 250 Azinphos methyl (25%) 937 18/5, 25/5, 3/6 

Dursban 
75 

70 Chlorpyrifos-methyl (75%) 787 18/5, 25/5, 3/6 

Laser 30 Spinosad (480 g/l) 216 18/5, 25/5, 3/6 

Calypso 25 Thiacloprid (480 g/l) 180 18/5, 25/5, 3/6 

 

33  aapppplliiccaattiioonnss  ((wwaatteerr  vvoolluummee::  1155  hhll//hhaa)),,  44  ttrreeeess//pplloott,,  55  bblloocckkss  
 



S. Bernardino (RA 7): results of field trial

Diflubenzuron

Methoyfenozide

Flufenoxuron
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S. Severo (RA 3): results of field trial

Dimflubenzuron

Methoxyfenozide

Flufenoxuron

Azinphos methyl

Chlorpyrifos-ethyl

Spinosad 

Thiaclopride
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Laboratory tests (spring 2004 on field 
specimens collected in summer 2003)

Method: topical application on diapausing larvae (PJ 
Charmillot, RAC, Changins, CH)

ÅTest on wild specimens of a standardized age (no 
risk of inadvertent selection during lab rearing)

ÅDiscriminating doses established for several 
insecticides

ÅAdopted by researchers in CH, I, F, ES



Laboratory tests on diapausing larvae

discriminating dose (ppm a.i.)

azinphos-methyl 400

chlorpyriphos-ethyl 1200

diflubenzuron 10000

tebufenozide 300

thiacloprid 500

spinosad 6000



Laboratory tests on diapausing larvae:
results (% efficacy, Abbott)

Pop. azinphos-m chlorpyriphos-e diflubenzuron tebufenozide thiacloprid spinosad

GMG 67 a 81 a 80 a 55 b 68 ab 100 a

RE1 77 a 53 bc 70 ab

RA3 36 b 0 b 81 a 58 ab 81 a 96 ab

RA5 33 b 0 b 83 a

BO14 27 b 0 b 77 a 60 ab 88 a 82 bc

RA8 0 c 7 b 0 b 27 cde 35 c 67 c

FO1 0 c 10 b 5 b 23 def 26 c 78 bc

RA9 0 c 0 b 0 b 12 efg ǁ90 a, ǀ7 c 79 bc

RA6 0 c 0 b ǁ46 bcd, ǀ0 g ǁ88 a, ǀ51 bc 71 c

RA7 0 c 0 b 10 b 8 fg 81 a 83 bc
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Laboratory tests on diapausing larvae
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Laboratory tests on diapausing larvae 2004:

comparison of results for RA8 obtained in I, CH, F



Resistance survey 2004: comparison of field and 
laboratory results for RA3
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Resistance survey 2004: comparison of field and 
laboratory results for RA7
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Resistance survey 2004: comparison of field and 
laboratory results

ÅTopical tests on diapausing larvae gave a realistic 
measure of the òpractical sensitivityó of two 
populations of codling moth to IGR, spinosad, 
thiacloprid

Åinconsistent data for OP

ÅEvidence for practical resistence to 
diflubenzuron, methoxyfenozide, chlorpyriphos e. 
in Italy



Future research work

ÅCompare field trials and laboratory tests 
on more CM populations

ÅUse topical tests on diapausing larvae to 
monitor resistance to IGR, spinosad, 
thiacloprid throughout Emilia-Romagna

ÅDevelop more reliable laboratory tests of 
sensitivity to OPs



-Business planning
-Financial services
-Agrosupplies: 
pesticides
-Quality control

Marketing of meat 
products

Marketing of fruit 
and vegetable 
products

Agrosupplies: energy

Agrosupplies: agricultural 
machinery

and equipment

Marketing of cereal 
products

Testing Facility
Research & Development

Advisory Service

ÅA new generation co-operative


