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Use of attractant chemicals for insect monitoring and detection: 

An exercise in lntraspecific communication 

Heinrich Am 

Swiss Federal Research Station, CH-8820 Wädenswil 

lnsects may have it easier than people: their language seems complex, but 

it is precise and understood by all concerned. Furthermore, insects possibly 

produce and also utilize less information than we do, so it may be simpler for 

them to tell the signal from the noise. At earlier meetings of the "Working Group: 

Use of Pheromones and Other Semiochemicals in lntegrated Control" of IOBC

WPRS, we heard about interesting applications of pheromones for monitoring, 

but it seemed that the right people were not always there to listen. We feit, for 

example, that the orchard entomologists who are using traps extensively should 

all have been informed about the English forecasting system for the pea moth 

based on pheromone traps. At a joint meeting with the EPRS Working Group in 

Balatonalmadi, we therefore decided to devote one meeting in the future to the 

detection and monitoring with attractant chemicals across all agricultural crops. 

We could not begin to organize such a symposium without a prior 

knowledge of the existing activities around Europe, and in order to collect more 

information we carried out a survey. A panel under the chairmanship of Clive 

Wall and composed of Hermann Bogenschütz, Pierre Charmillot, Jost Freuler, 

Albert Minks, Augustin Schmid, Theo Wildbolz and myself met at the Changins 

Federal Research Station in 1986 to werk out the questionnaires. Roland Bues 

joined a year later to help evaluate the answers. During these meetings it 

became increasingly clear how difficult it can be, for people in a multilingual 

society, to make sure they talk about the same thing. 

The Avignon meeting gave us another opportunity to talk about 

terminology, first in English and French, later in German. English turned out to 

provide the most concise and precise definitions; the other languages sometimes 

didn't have a one word term or descriptions with combinations of words were not 
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always satisfactory: see e.g. the French version for "survey". Participants of the ad

hoc discussion group which gathered after Wednesday's papers feit that even 
though it was difficult to find the perfect equivalent in each case, terms such as 
"monitoring" in English and "surveillance" in French were flexible enough to be 
mutually accepted as synonyms. An agreement could not always be reached: 
The two different french versions for "timing" were proposed and vigorously 
defended by scientists from the same townl lt was interesting to note that in 
different languages, terms with the same roots can have different meanings like 
in "survey" and "surveillance"; For the same reason we dropped "contröle" in 
French (in the sense oi "inspection") to avoid confusion with the meaning of the 
English word "control". 

The purpose of scientific meetings is to establish contacts between people 
with common interests. let's hope that the dictionary given below facilitates 
communication; most likely it will give also rise to further debates. 

Dlctionary of terms used in lnsect monitorlng and detectlon 

Detection 

Survey 

Monitortng 

Forecasting 

Timing 
- of sampli ng
- of treatments

Risk assessment 

c:i Early warning

Detection 

Repartition 
geographique 

Surveillance 

Prevision 

Positionnament 
- des echantillonnages
- des traitements

ou bien: 

Nachweis 

Erhebung 

Überwachung 

Prognose 

Bestimmung des 
Zeitpunkts für 

- Stichprobenahmen

Calendrier previsionnel 
Calendrier d'intervention 

/ Probesuchen 
- Behandlungen

Estimation des risques 

c:i Avertlssement

Beurteilung des Risikos 

c:i Frühwarnung
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Survey on the Use of Attractant Chemlcals for lnsect Monltorlng and Detectlon, 1986/87 

0 f) e 0 0 0 0 
Specles Crop Respondent, Country Trap- Inter- Detec-Timing Risk Opera-Sa1is-

ping preta- tion tional? fied? 
tion 

Arable crops 

Coleoptere 

Sitona lineatus Vicia faba Horak CSSR SF E 

Diptere 

Dasineura brassicae Rape Williams UK T R E 

Hymenoptere 

Aphidius rhopalosiphi Whaat Deckar UK R R F E 

Aphidlus rhopalosiphi Caraal Powall UK R R s E J 
Praon volucre Whaat Deckar UK R R F E 

Lepldoptera 

Agrotis exc/amationis Sugar baat Zolotov USSR SF s E SJ 
Agrotis ipsilon Careal Buas F GA A SFO ST 0 SJI 
Agrotls segetum Ceraal Buas F A AR SFO S 
Agrotls segetum Sugar baat Zolotov USSR SF s E SJI 
Amathes c-nigrum Sugar beet Zolotov USSR SF s E 
Autographa gamma Sugar baat Zolotov USSR SF s E 
Chi/o suppressalis Rice Gallchet F A A FO 0 SJ 
Cnephasia pumicana Ceraal Cate A SF 
Cnephasia pumicana Careal Tolbukhin BG A A SFQ T R 0 J 
Coleophora Clover, alfalfa Chmyr USSR SF E 
deauratella 

Cucullia tanaceti Sugar baat Zolotov USSR SF s E 
Cydia medicaginis AHalfa Tolbukhin BG A A SF T R E J 

Cydia medicaginis Alfalfa JZD CSSR 0 0 SF E 
Cyd/a medicaginis Clovar, Chmyr USSR SF E 

aHaHa 
Diachrysia chrysitis Sugar baet Zolotov USSR SF s E 
Discestra trifo/if Sugar beet Zolotov USSR SF s E 
Emmelia trabealis Sugar beat Zolotov USSR SF s E 
Grapholita Clover Chmyr USSR SF E 

compositel/a 

Heliophobus reticulata Sugar beet Zolotov USSR SF s E 
Mamestra brassicae Sugar beet Subchev BG s 

Mamestra brassicae Sugar beet Zolotov USSR GA A SF ST F 0 
Ostrinia nubi/alis Maize Berger A G A s T F E 
Ostrinia nubi/alis Maize Langenbruch D AR AR SF E 
Ostrinia nubilalls Maize Galichet F F 0 SJI 
Ostrinia nubilalis Maize Gatellet F GA A SF s 0 JI 
Ostrinia nubilalis Malze SPV Du Mans F G A SF ST 0 JJ 
Ostrinia nub/lalis Maize Stockei F R R SF s F 0 SJ 

0/f) Trapping/lnterpretation done by grower (G), advisor (A), researcher (R), other (0). e Use for 
detectlon: survey (S), !light observation (F), quarantine (Q), other (0). 0 Use for timing of other sampling 
rnethods (S), treatments (T), other (0). 0 Use for risk assessment: Relation between catch and population 
density or damaga (R), use of a threshold (T), future use (F)- 0 System operational (0), experimental (E). 
0 User satisfied (S), effort jus@ed (J), improvements needed (1). 



-4-

0 • • e 0 0 0 

Specles Crop Respondent, Country Trap- Inter- Detsc-Toming Risk Opera-Satis-
ping prela- lion lional? fled? 

tion 

Ostrinia nubi/a/is Malze Pasqualini T 

Ostrinia nubi/alis Malze Melamed- IL R SF T E SJ 
Madjar 

Pectinophora Cotton Hosny Egypt SF ST RT SJ 
gossypiBl/a 

Peridroma saucia Sugar beet Zolotov USSR SF s E 

Pseuda/Btla unipuncta Gramineae Bues F A A F T E 

Pyrrhia umbra Sugar beet Zolotov USSR SF s E 

Sesamia nonagrioldes Malze Galichet F A F T 0 

Sesamia nonagrioides Cereal Mazomenos GR G A SFO ST 0 J 

Sesamia nonagrioides Maize Rotundo A A SF T E J 

Spodoptera exempta Gramineae Rose Kenya A A SF ST RT 0 SJI 

Spodoptera exempta Gramlneae Luhanga Malawl A E J 

Vegetabl3 crops 

Coleoptera 

Sitona lineatus Peas, bean, Jensen OK A A SF E 
aHalla 

Dlptera 

Contarinia plsi Peas (vinlng) Wall UK F s R E 

Della radicum Cabbage Hommes 0 F s 

Della radicum Brassica Finch UK GAR R s T RT OE SJI 

Psila rosae Umbelliferae Städler CH G A SF T RT E JI 

Suillia /urida Garlic Kahrer A A A F E 

Hemlptera 

Aphids Potato Cruz-de- p A R SF T RT E 
Bollpaepe 

Lepldoptera 

Acro/Bpiopsis Leek Hommes 0 F 
assectella 

Acro/Bpiopsis Leek Mannet F GA F 
assectella 

Acro/epiopsis Leek Rahn F GAR A SFO T R 0 SJ 
assectella 

Acrolepiopsis Leek Vlllevieille F A A F T 0 

assectel/a 

Agrotis ipsi/on Vegetables Bues F GA A SFO ST 0 SJI 

Agrotis segetum Vegetables Hommes 0 F SJI 

Agrotis segetum Carrot, red Esbjerg DK GAR SF T T OE J 
beet, onion, 
leek, potato 

Agrotis segetum Vegetables Bues F A AA SFO S E 

Agrotis segetum Root crops Kobra N GA A T E J 

Agrotis segetum Carrots Jönsson s A A T F E 1 

Ascotis selenaria Avocado Wysoki IL GA R s T 0 s 

Cnephasia sp. Veg.etablas Jensen DK s E 

Cydia nigricana Peas Horäk CSSR GAR AA SF T 0 SJI 

Cydia nigricana Peas UksOp CSSR A A F T E 

Cydia nigrlcana Peas Kälberer D A A SF ST E JI 
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Specles Crop Respondent, Country Trap- Inter- Detec-TirTing Risk Opera-Sa1is-

ping prela- lion tional? lied? 
tion 

Cydia nigricana Peas Minks NL GA AR SF T RT 0 SJI 

Cydia nigrlcana Peas Jönsson s A A SF OE SI 
Cydia nigricana Peas Jönsson s A A F FT 0 SI 

Cydia nigricana Peas Tuovinen SF G R SF T RT E SJ 

Cydia nigricana Peas Biddle UK GA GA s T T 0 SJ 

Cydia nlgricana Peas Harris UK G A s T T 0 SJ 

Cydia nigricana Peas Wall UK GA GA T T 0 SJI 
(comblning) 

Cydia nigricana Peas (vining) Wall UK RT OE J 
Cydia nigrlcana Peas Chmyr USSR A A s T T 0 SI 

Evergestis forfica/is Cabbage Hommes D F J 

Evergestls forficalis Cabbage Rahn F 00 AO F 0 SJ 

Gortyna xanthenes Artichoke Rotundo A A SF T E J 

Heliothls armigera Tomato Bues F A A SF s F 0 JI 

He/iothls armigera Tomato Villevlellle F A A F T 0 SJ 

Mamestra brassicae Cauliflower Freuler CH A SF ST SJ 

Mamestra brassicae Cabbage Hommes D F 1 

Mamestra brassicae Cauliflower Bues F A A SF s F 0 JI 

Mamestra brassicae Cabbage Zolotov USSR GA A SF ST F 0 

Mamestra o/eracea Tomato SPV Cenon F A F E 

Phthorimaea Tomato, Bertlnger IL G R s ST E 
opercu/ella potato 

Phthorimaea Potato, tomato Yathom IL GA R SF ST SJ 
operculella (processing) 

Plutella xylostel/a Cabbage Hommes D F 

Piutella xy/ostella Cabbage Rahn F GAO AO F 0 SJ 

Plutel/a xy/ostel/a Cabbage Minks NL AR A SF T 
vegetables 

Orchards 

Olptera 

Ceratitis capitata Citrus Prota A A SF T T E SJ 

Dacus oleae Olives Haniotakls GA A A T T E JI 

Dacus oleae Olives Delrlo A F T RT E J 

Dacus oleae Olives Filipe p GA A SF E J 

Dasyneura tetensi Black currant Wall UK SF T E 

Rhago/etis cerasi Cherry Kneifl CSSR G G F T 0 SJ 

Hemlptera 

Aonidiel/a aurantii Citrus Bar-Zakay IL G A s T RT 0 SJ 

Planococcus citri Citrus Prota F T E J 

Ouadrasp idiotus Peach Rice USA A A SF 0 SJ 
pemiciosus 

Lepldoptera 

Adoxophyes orana Apple Fassotte B R R SF ST R E SJI 

Adoxophyes orana Pear. cherry, Paternotte B GA A T T 0 SJ 
plum 

Adoxophyes orana Apple Baumgärtner CH A A FO T E 

Adoxophyes orana Apple Charmlllot CH G G SF T T 0 SJ 
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Specles Crop Respondent, Country Trap- Inter- Detec-Timing Risk Opera-Satis-
ping prela- tion lional? f,ed? 

tion 

Adoxophyes orana Apple Mani CH GA GA ST T 0 SJ 

Adoxophyes orana Orchards Schmid CH G A SF T 0 SJ 

Adoxophyes orana Orchards UOCHB-ICEU CSSR SF 

Adoxophyes orana Apple Neuffer D GA GA F ST 0 SJ 

Adoxophyes orana Apple übergebietliche D GA A SF T RT 0 SI 
Spezialberatung 

Adoxophyes orana Apple INRA-SRIV F F T T OE 

Adoxophyes orana Apple, paar Monnet F G A SF ST T E JI 

Adoxophyes orana Paar, apple, SPV Canon F F T 
plum 

Adoxophyes orana Apple SPV Du Mans F G A SF 

Adoxophyes orana Apple Waldner GA A SF T SJ 

Adoxophyes orana Apple, paar Minks NL GA A SF ST 0 SJ 

Anarsia /ineate//a Peach Uksup CSSR A A F T E 

Anarsia lineate/la Peach Audemard F R R F E 

Anarsia /ineate//a Peach INRA-SRIV F A A F T 0 SJ 

Anarsia Jineatel/a Poach Rice USA GA GA SF T 0 SJ 

Archfps crataegana Apple Fassette B R R SF E SJI 

Archips crataegana Apple Kolesova USSR SF E 

Archips podana Apple Fassette B R R SF ST E SJI 

Archips podana Orchards UOCHB-ICEU CSSR SF E 

Archips podana Apple Nauffer D A A SF E 

Archips podana Apple Boscheri R R F T E SJI 

Archips podana Apple, paar Pasqualini GA A SF T RT 0 SJ 

Archips podana Apple Waldner 1 GA A SF T SJ 

Archips podana Apple, paar Minks NL AR SF 

Archips podana Apple Kolesova USSR SF E 

Archips rosana Apole Fassotte B R R SF ST E SJI 

Archips rosana Orchards Mani CH s T E 

Archips rosana Orchards UOCHB-ICEU CSSR SF 

Archips rosana Apple Neuffer D A A SF E 

Arch!ps rosana Apple, paar Minks NL AR SF 

Archips rosan./J Apple Kolesova USSR SF E 

Archips sorbiana Apple Kolesova USSR SF E 

Archips xy/osteana Apple Fassotte B R R SF ST E SJ 

Archips xy/osteanil Orchards UOCHB-ICEU CSSR SF E 
Archips xylosteana Apple Kolesova USSR SF E 

Argyresthia conjuge/Ja Apple, rowan Kobra N GA A 0 T RT E JI 

Argyrotaenia Apple Fassette B R R SF ST E SJ 
pulchellana 

Argymtaenia Apple G.D.A. Durance F G GA F T T E SJ 
pulchellana 

Argyrotaenia Apple, paar Pasqualini A A SF ST 0 J 
pulchellana 

Argyrotaenia Apple Kolesova USSR SF E 
pulche/lana 

Choristoneura Apple Kolesova USSR SF E 
diversana 

Choristoneura Apple Fassette B R R SF E SJ 
hebenstreite/Ja 
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Specles Crop Respondent, Country Trap- Inter- Detec-Timing Risk Opera-Salis-

ping pre1a- tion tional? fied? 
lion 

Choristoneura Apple Neuffer D A A SF E 
sorbiana 

Clepsis neglectana Apple Kolesova USSR SF E 
Clepsis spectrana Apple Fassotte B R R SF E SJI 
Clepsis spectrana Apple, paar, Minks NL AR SF 

varia 
Cossus cossus Orchards Pasqualini A 0 SJ 
Croesia holmiana Apple Kolesova USSR SF E 
Cydia fagiglandana Chestnut Rotundo A A SF T E J 
Cydia pomonel/a Orchards Fischer-Colbrie A GA GA F T 0 SJI 
Cydia pomonella Apple Plam A G A F 0 SJ 
Cydia pomonella Apple Fassotte B R R SF ST E SJI 
Cydia pomonella Paar, apple Paternotte B GA A T T 0 SJ 
Cydia pomonel/a Apple Charmillot CH G G F ST RT 0 SJ 
Cydia pomonella Apple Mani CH GA GA ST T 0 SJI 
Cydia pomonella Apple ACHP-VLKOS CSSR GA A F T T E SJ 
Cydia pomonella Apple Benko CSSR G F T E 
Cydia pomonel/a Apple Berankova CSSR GA GA SF ST 0 SJI 
Cydia pomonel/a Apple JZD CSSR G G F T RT 0 SJ 
Cydia pomonella Apple JZD CSSR G GR SF T F OE JI 
Cydia pomonella Apple JZD CSSR G G F TO 0 J 
Cydia pomonella Apple JZD CSSR G G F ST T 0 SJ 
Cydia pomonella Apple Kneifl CSSR G G F T F 0 SJ 
Cydia pomonella Apple Uksl'.ip CSSR A A F T 0 

Cydia pomonella Apple ZLONICE CSSR G G SF T 0 SJI 
Cydia pomonella Apple Zyngas CV A A F T 0 s 

Cydia pomonel/a Apple Neuffer D GA GA F T 0 SJ 
Cydia pomone/la Apple, paar übergebietliche D GA A SF ST SI 

Spezialberatung 
Cydia pomonella Apple Esbjerg DK G AR SF T FT OE 1 

Cydia pomonella Apple Franco E A A SF ST 0 SJ 
Cydia pomone//a Apple Audemard F GAR GAR F T RT OE SJ 
Cydia pomonel/a Apple Blanc F G A F T RT E 
Cydia pomonel/a Apple G.D.A. Durance F G GA F T T 0 SJ 
Cydia pomonella Apple G.R.C.E.T.A F GA A SF T RT 0 SJ 
Cydia pomonel/a Apple INRA-SRIV F A A F T RT 0 SJ 
Cydia pomonella Apple, paar Mannet F G A F T RT 0 SJ 
Cydia pomonella Apple, paar SPV Cenon F GA A F T T 0 J 
Cydia pomonella Apple, paar SPV Du Mans F G A F T 0 SJ 
Cydia pomonella Apple, paar Tarbouriech F G G F T 0 SJ 
Cydia pomonel/a Apple Boscheri A A F ST E 
Cydia pomonel/a Apple Boscheri G R F T E 
Cydia pomonella Apple, paar Pasqualini GA A SF T RT 0 SJ 
Cydia pomonella Apple Waldner G A s T s 

Cydia pomone//a Apple Minks NL GA A SF ST T 0 SJ 
Cydia pomonella Apple Cruz p A A SF ST 
Cydia pamonella Orchards Filipe p GA A SF ST E SJ 
Cydia pomonella Apple Gom:;alves p A A SF s R E 
Cydia pomonella Apple Graca p A A SF s R E 
Cydia pomonella Apple Tuovinen SF G GAR SF T RT 0 SJ 
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Species Crop Respondent, Country Trap- Inter- Detec-Timing Risk Opera-Satis-
ping preta- tion lional? fied? 

tion 

Cydia pomonella Apple Ballard UK R R T T 0 SJI 
Cydia pomonella Apple Kolesova USSR GA A T FT 0 SJI 

Enarmonia formosana Apple Fassotte B R R SF E SJI 

Enarmonia formosana Apricots ZLONICE CSSR G G SF T R OE SJI 

Enarmonia formosana Apple Neuffer D A A SF E 

Enarmonia formosana Orchards Sziraki H F T 0 

Enarmonia formosana Apple, plum Minks NL AR SF 

Enarmonia formosana Apple Kolesova USSR SF E 
Euzophera bigella Apple, pear Pasqualini s 

Exapate congelatella Apple Kolesova USSR SF E 

Grapholita funebrana Orchards Fischer-Colbrie A GA GA F T 0 SJI 

Grapholita funebrana Plum Charmillot CH G G F T F 0 1 

Grapho/ita funebrana Plum Hauri CH A A F T 0 SJ 

Grapholita funebrana Plum Mani CH A A s 

Grapholita funebrana Plum Neuffer D GA GA F T E SJ 

Grapholita funebrana Plum SPV Canon F G A F T F E J 

Grapho/ita funebrana Apple, pear, Minks NL A SF 
plum 

Grapholita funebrana Apple Kolesova USSR SF E 

Grapholita molesta Peach Uksup CSSR A A SFQ T E 

Grapholita mo/esta Peach Audemard F GAR AR F s RF E J 

Grapholita mo/esta Peach G.R .C.ET.A F GA A SF ST R 0 SJ 

Grapholita molesta Peach INRA-SRIV F A A F T 0 SJ 

Grapholita molesta Peach Nicolas F A A F SJ 

Grapholita molesta Peach SPV Canon F G A F T E 

Grapholita molesta Peach Vaschalde F G GA RT 0 SJI 

Grapholita molesta Peach Rice USA GA GA SFQ T 0 SJ 

Hedya nubiferana Apple Fassotte B R R SF E SJI 

Hedya nutiiferana Apple JZD CSSR G GR SF ST OE 

Hedya nubiferana Orchards UOCHB-ICEU CSSR R SF E 

Hedya nubiferana Apple Neuffer D A A SF E 

Hedya nubiferana Apple Minks NL R SF 

Hedya nubiferana Apple Kolesova USSR SF E 

Monima gothica Apple Neuffer D A A SF E 

Monima incerta Apple Neuffer D A A SF E 

Operoptera brumata Apple Albert D A GA FO E s 

Pammene rhedie!la Orchards Mani CH R R s T E 

Pammene rhediella Apple Minks NL A SF 

Pandemis cerasana Apple, pear Pasqualini GA A SF T RT 0 SJ 

Pandemis cerasana Apple Kolesova USSR SF E 

Pandemis Apple Kolesova USSR SF E 

chondrillana 

Pandemis heparana Apple Fassette B R R SF ST F E SJI 

Pandemis heparana Orchards Mani CH s T E 

Pandemis heparana Apple Neuffer D A A SF E 

Pandemis heparana Apple Audemard F GAR AR T T OE 

Pandemis heparana Apple Blanc F G A F T T E 

Pandemis heparana Apple G.D.A. Durance F G GA F T T 0 SJ 

Pandemis heparana Apple G.R.C.E. T.A F GA A SF T T 0 SJI 

Pandemis heparana Apple, paar SPV Du Mans F G A SF T R 0 
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Specles Crop Respondent, Country Trap- Inter- Detec-Toming Risk Opera-Salis-

ping pnila- tion tional? fied? 
tion 

Pandemis heparana Apple Waldner GA A SF T SJ 

Pandemis heparana Apple Kolesava USSR SF E 

Phyllonorycter Apple Fassatte B R R SF ST E SJI 
blancardel/a 

Phyllonorycter Apple Patematte B GA GA T 0 SJ 
blancardel/a 

Phyllonorycter Apple JZD CSSR G GA SF ST E 
blancardella 

Phyllonarycter Apple Neuffer D A A SF E 
blancardel/a 

Phyllonorycter Apple, pear Mannet F GA A F T 
blancarde//a 

Phyllonorycter Paar, apple SPV Cenan F 
blancardella 

Phyllonorycter Apple Minks NL R SF 
blancardella 

Phyllonorycter Apple Minks NL R SF 
blancardella 

Prays oleae Olives Delria G F ST 0 J 

Prays oleae Olives Filipe p GA A F T E J 

Plycholoma lecheana Apple Fassatte B R R SF E SJI 

Ptycholoma lecheana Apple, pear Minks NL R SF 

Plycholoma lecheana Apple Kalesava USSR SF E 

Spilonota ocellana Apple Fassatte B R R SF E SJI 

Spilonota ocellana Orchards UOCHB-ICEU CSSR 

Spilonota ocellana Apple Neuffer D A A SF E 

Spilonota ocellana Apple Minks NL R SF 

Synanthedon Apple Fassatte B R R SF T E SJI 
myopaeformls 

Synanthedon Apple Charmillat CH A Ff E 
myopaeformis 

Synanthedon Orchards Mani CH A A s T E J 
myopaeformis 

Synanthedon Apple JZD CSSR G SF T E 
myopaeformls 

Synanthedon Apple Audemard F AR R F s E 
myopaeformis 

Synanthedon Apple Blanc F G A F E 
myopaeformls 

Synanthedon Apple G.D.A. Durance F G GA F T 0 JI 
myopaeformis 

Synanthedon Apple Mannet F GA A F T E 
myopaeformis 

Synanthedon Orchards Pasqualini A SF 
myopaeformis 

Synanthedon Apple Waldner G A F T SJ 
myopaeformis 

Synanthedon Apple Minks NL AR SF 
myapaeformis 

Synanthedon Red currant Minks NL A SF 
tipulitormis 

Syndemis musculana Apple Minks NL R SF 
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Vlneyards 

Lepldoptara 

Eupoeci/ia ambiguef/a Höbaus A G A F T 0 SJI 

Eupoecilia ambiguel/a Boiler CH G A F T AT 0 s 

Eupoecl/ia ambiguel/a Neukomm CH G A SF T AT E JI 

Eupoecilia ambiguel/a Jednotne CSSA G G SF T A 0 SJI 

Eupoeci/ia ambiguel/a JZD CSSA G G T 0 SJ 

Eupoecilia ambiguel/a JZD CSSA G G F T T 0 SJ 

Eupoeci/ia ambiguel/a SAV CSSA GR GA SF 0 

Eupoeci/ia ambigue//a Ul<SUP CSSA A A F T 0 

Eupoeci/ia ambiguel/a Bourquin D AR AR SFO S T 0 J 

Eupoeci/ia ambigue/Ja Haub D A A SF ST T 0 s 

Eupoecilia ambiguel/a Schruft D G A F T 0 SJ 

Eupoec/lia ambigue/Ja G.D.A. Durance F G GA F T 0 JI 

Eupoeci/ia ambigue/Ja Magnien F GA A SF s 0 s 

Eupoecl/ia ambiguel/a Maurin F A A SF E 

Eupoeci/ia ambigue/Ja SPV Canon F G A SF s 

Eupoecllia ambigue/la Delrio GA GA SF ST AT 0 J 

Lobesia botrana Höbaus A G A F T 0 SJI 

Lobesla botrana Provincial B A A F E SJ 
Tuinbowcentrum 

Lobesia botrana Boiler CH G A SF T 0 s 

Lobesla botrana Schmid CH G A SF s T 0 JI 

Lobesia botrana ACHP-VLKOS CSSA A A SF T E SJ 

Lobesia botrana Jednotne CSSA G G SF T A 0 SJI 

Lobesia botrana JZD CSSA G G F T T 0 SJ 

Lobes/a botrana SAV CSSA rn GA SF 0 

Lobesla botrana Zyngas CY A A F T F 0 J 

Lobesia botrana Bourquin D A A s 0 s 

Lobesia botrana Haub D A A SF ST T 0 s 

Lobesia botrana Coscolla E F ST 

Lobesia botrana Blanc F A A F T E 

Lobesla botrana Carles F A SF T T E SJI 

Lobesia botrana G.D.A. Durance F G GA F T 0 JI 

Lobesia botrana ITVColmar F A A F A 0 J 

Lobesia botrana ITV Nlrnes F G A F T 0 SJ 

Lobesia botrana laurent F G A F T 0 SJ 

Lobes/a botrana Magnien F GA A SF s 0 s 

Lobesla botrana Marcelin F A A F T 0 SJ 

Lobesla botrana Maurin F A A SF E 

Lobesla botrana Aoehrich F G A F ST RF OE J 

Lobesfa botrana SPV Canon F G A SF s E 

Lobesla botrana Stocket F R R F R 0 s 

Lobesia botrana Stockei F R A F 0 SI 

Lobesla botrana Delrio GA GA SF ST AT 0 J 

Lobesia botrana Menke GA A F T T E SJ 

Lobesia botrana Vita 1 A A F TO RT 0 SJI 

Lobesia botrana Gom;;alves p A A SF s R E 
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0 f) t) e 0 0 0 

Specles Crop Respondent, Country Trap- Inter· Detec· Timing Risk Opera·Satis--
ping preta· tion tional? fied? 

tion 

Peribatodes Schmid CH G A SF J 
rhomboidaria 

Sparganothis Schmid CH G A SF E J 
pil/erlana 

Forestry 

Coleoptera 

fps sexdentatus Pinus sp. Paiva p R R F E JI 

/pS typographus Picea abies Inst. Forstentom. A GA GA FO R 1 

Wien 

lps typographus Picea abies Holtmann D G A SF 0 SJ 

fps typographus Picea abies l(önig D G A F T 0 

lps typographus Picea abies Lösekrug D R R R 0 SJI 

lps typographus Picea abies Niemeyer D G G AT 0 

fps typographus Picea abies Ravn DK G R FF E 

fps typographus Picea ables Bakke N R R R 0 

lps typographus Picea ables Grijpma NL SF F E 

fps typographus Picea abies Annila SF A A 0 F E 

lps typographus Picea abies Nuorteva SF R E 

Orthotomicus erosus Pinus sp. Palva p R R SF ST F E JI 

Pityogenes Picea abies Holtmann D G A SF 0 SJ 
cha/cographus 

Pityogenes Picea abies Lösekrug D R R R E 

chalcographus 

Trypodendron Conifers Inst. Forstentom. A GA GA F R 0 

1/neatum Wien 

Trypodendron Picea abies Holtmann D G A 0 SJ 
1/neatum 

Trypodendron Conifers König D G A F T E 

lineatum 

Trypodendron Picea abies Lösekrug D R R R 0 

1/neatum 

Trypodendron Picea abies Niemeyer D G G AT 0 

1/neatum 

Lepldopiera 

Choristoneura Conifers Sanders CDN A A s R 0 SJI 
fumiferana 

Choristoneura Abies alba Du Merle F AR R SF s 0 SJ 
murinana 

Cossus cossus Poplar Gianni R R SF E 

Cossus cossus Willow Minks NL A SF 

Gypsonoma aceriana Poplar Gianni R R SF T E 

Laspayresla pactolana Pinus sp. Minks NL AR SF 

Lymantria dispar Oak Prota 1 R R SF s E J 
Lymantria monacha Picea abies MLVH-CSR CSSR G A s s FT 0 

Lymantria monacha Pine Altenkirch D G A FT E 

Lymantria monacha Picea abies BogenschOtz D G A T E 1 
Lymantria monacha Pinus FVFA München D G A F AT 0 SJI 

silvestris 

Lymantria monacha Conifers Bejer-Peterson DK s 0 F 
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0 • • 0 0 0 0 

Specles Crop Respondent, Country Trap- Inter- Detec-Timing Risk Opera-Satis-

ping preta- !Ion lional? fied? 
tion 

Lymantria monacha Picea abies, Jensen OK G A T E 
pine 

Orgyia antiqua Picea abies Jensen OK s E 
Panolis f/ammea Pine Altenkirch D G A FT E 

Panolis f/ammea Pine Lösekrug D A A SF ST F E 

Pano/is f/ammea Pine Jensen OK s E 

Paranthrene Poplar Dehorter F G A F T 0 SJ 
tabaniformis 

Paranthrene Poplar Gianni GA GA SF T E 
tabaniformis 

Paranthrene Poplar Halperin IL G GA T F E SJ 
tabaniformis 

Paranthrene Poplar Grijpma NL SF E 
tabaniformis 

Paranthrene Poplar Minks NL A SF 
tabaniformis 

Rhyacionia buoliana Pine UOCHB-ICEU CSSR 

Rhyacionia buoliana Pine Robredo E A A J 

Thaumetopoea Pine Perez E R R s T 0 SJI 
pityocampa 

Thaumetopoea Pinus nlgra Battisti R R SF s E SJ 
pityocampa 

Thaumetopoea Pine Halperin IL GA A s T R 0 SJ 
pityocampa 

Tortrix viridana Oak Du Merle F R R F R E SJ 

Tortrix viridana Oak Malphettes F A R SF ST E 

Zeiraphera diniana Larix decidua Baltensweiler CH SF R 
Picea 

Zeiraphera diniana Picea abies Jiloviste-Strady CSSR G A s s RT 0 

Stor,i(l products 

L(Jpldoptera 

Ephestfa spp. Fleurat-Lessard F A A SF T RT 0 SJI 

Phycitids Nawrot PL A A FQ T E J 

P/odia spp. Fleurat-Lessard F A A SF T RT 0 SJI 

Other 

Coleoptera 

Pop/11/a japonica Martins p A A SFQ T R E 

Hymenoptera 

Apls mellifera Ferguson UK G G 0 0 J 
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COMPTE RENDU DE L'ENOUETE SUR L'UTILISA TION DE PHEROMONES 
ET AUTRES MEDIATEURS CHIMIOUES EN LUTTE INTEGREE 

Rapporteur: R. BUES INRA, Station de Zoologie 
Domaine St Paul, BP 91, 84140 Montfavet France.(*) 

Depuis 1959, annee au cours de laquelle BUTENANDT & al isola Ja premiere 
pheromone, au recent recapitulatif de l'OILB (ARN & al, 1987) qui recense 1520 
formulations d'attractifs sexuels concernant 463 genres d'arthropodes, plusieurs symposiums 
ont permis de suivre l'evolution des travaux sur !es syntheses des pheromones et !es progres 
dans Ieurs applications. La generalisation de leur emploi pour Ja surveillance et 
l'avertissement, parallelement aux methodes de "lutte ethologique", a entraine une diversite 
des techniques et methodes utilisees. L'enquete realisee en 1986 par Je groupe de travail 
OILB/SROP sur "l'utilisation des pheromones et autres mediateurs chimiques en lutte 
integree" avait pour objectif un inventaire des domaines et des objectifs d'applications tant 
en agriculture, sylviculture que pour !es denrees stockees. 

Les tableaux qui sont presentes ci-apres, resument l'essentiel des 364 reponses re�ues 
de 1986 a 1987. II est impossible d'evaluer quel pourcentage de reponses cela represente. Sur 
ce point, nous nous ecartons de Ja methodologie employee par !es enqueteurs professionnels. 
D'autres difficultees sont apparues a l'analyse: questions trop generales ou au contraire trop 
precises ... , qui ont montre !es limites de nos competences en la matiere. Toutefois, c'est peut 
etre sur Je plan "linguistique" que sont apparues !es difficultees majeures d'interpretation des 
reponses. Dans Je souci de permettre Ja plus !arge diffusion du questionnaire, des traductions 
ont ete effectuees dans plusieurs langues, l'examen de certaines des reponses montre que des 
differences d'interpretation des questions ont vraisemblablement eu Iieu. 

Ces limites etant precisees, il est possible de faire apparaitre des tendances et de 
degager !es orientations generales qui se dessinent principalement au niveau des domaines et 
des objectifs d'application en agriculture et en sylviculture. Pour !es denrees stockees, comme 
cela apparaitra dans les tableaux, Je trop faible nombre de reponses (3) ne permet pas une 
interpretation. Cela pose plutöt une premiere question: l'utilisation des pheromones dans ce 
domaine est-elle reduite ou la diffusion du questionnaire ne s'est-elle pas faite? Dans ce 
dernier cas qu'en est-il pour les autres cultures? 

L'analyse des resultats peut se faire par rapport a plusieurs criteres, nous avons 
privilegie celui des types de cultures. Bien qu'il soit critiquable, il presente entre autres 
l'avantage de s'ordonner avec !es sessions du symposium. 

A) REPARTITION DES REPONSES
Des reponses nous sont parvenues de 27 pays differents, 17 d'entre eux ont, au total, 

envoye entre I et 10 reponses, 5 pays entre 11 et 30, 5 autres entre 30 et 80 reponses. 
Le tableau I resume Ja repartition en fonction des types de cultures. 

(*)Cette enquete a ete realisee par un groupe de travail: Mrs , H. ARN, H. BOGENCHUTZ, 
R. BUES, P.J. CHARMILLOT, J. FREULER, A.K. MINKS, A. SCHMIT, C. WALL & T.
WILDBOLZ. Nous remercions !es nombreuses personnes qui a des titres divers ont participe a
Ja distribution, Ja redaction et la collecte des informations. L'essentiel des donnees regroupees
dans !es tableaux ci-apres, sont extraites du fascicule remis aux participants au symposium.
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Tableau 1: Repartition des reponses par pays, en fonction 
des types de cultures 

Types de cultures: ••.•••... 1 
Pays� 1 Denrees 

fruit. 1egum. annuel. Vigne Foret 1 stockees 

Anglete.:re 2 6 4 / / 1 / 
:Selgique 19 / / 1 / 1 / 
France 34 11 9 17 4 1 2 
Hollande 16 2 / / 5 1 / 
Italie 20 1 2 4 5 1 / 
Portugal 6 1 / 1 2 1 / 
R.F.A. 16 7 1 5 H 1 / 
Suisse 10 2 / 4 1 1 / 
Tchecoslov. 23 2 2 9 3 1 / 
U.R.S.S. 18 2 15 / / 1 / 
Divers<lO 13 11 8 4 15 1 1 
reponses 1 
Total 177 45 41 45 49 1 3 
(+4divers types) 

11 apparait nettement que ce sont les cultures fruitieres qui ont fait l'objet du plus grand 
nombre de ,eponses (177), les autres types de cultures concernent entre 40 et 50 reponses. 
Peut-on deduire de cette repartition une plus grande generalisation de l'emploi des 
pheromones en cultures fruitieres? C'est vraisemblable. Toutefois, Ja repartition entre cultures 
varie selon !es pays, ce qui permet de distinguer, pour ceux qui nous ont adresse un nombre 
suffisant de reponses, d'autres secteurs importants d'utilisation: par exemple, Ja foret en 
RF A, la vigne en France, les cultures annuelles en URSS. 

B) ESPECES CONCERNEES
Le tableau 2 montre sans ambiguite, l'importance de !'ordre des Lepidopteres dans 

l'utilisation des pheromones. Si l'on dresse la liste des especes ayant fait l'objet, pour chaque 
type de culture, de plus de 5 reponses (tableau 3), quelques especes apparaissent 
preponderantes, notamment sur cultures fruitieres et vignobles. 

Types de 
cultures 

c. fruitieres
c. legumieres
c. annuelles
Vigne
Foret
D:i.verses

D" stockees 

Tableau 2 : Repartition des reponses en fonction 
des differents ordres d'insectes 

1. L_;,Pidopteres coleopteres Dipteres

168 
39 
36 
45 
30 

2 

3 

/ 
/ 
l 
/ 

19 
1 

/ 

6 
5 
1 
/ 
/ 
/ 

/ 

('")Homopteres (*0)Hymenopteres 

Divers 

3,•: 

l* 

2*1** 

/ 
/ 
l** 

/ 
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Tableau 3 : Repartition des especes principales par types de 
cultures et nombre de reponses (Divers= <5 reponses) 

Cultures fruitieres: Cultures annuelles: 
Adoxophyes orana (15) 
Archips podana (8) 

Ostrinia nubilalis (8) 
Divers (33) 

Archips rosana (5) (dont 15 Noctuidae) 
Cydia pomonella (50) Vigne: 
Enarmonia formosa (6) 
Cydia funebrana (8) 
Hedya nubiferana (6) 

Eupoecilia ambiguella (15) 
Lobesia botrana (28) 
Divers (2) 

Foret: 
Pandemis heparana (9) 
Phyllonorycter blancardella (5) 
synanthedon myopaeformis (10) 
Divers (55) 

cultures legumieres: 

Ips typographus (9) 
Trypodendron lineatum (5) 
Lymantria monacha (5) 
Divers (30) 

Cydia nigricana (12) 
Divers (33) 
(dont 13 Noctuidae) 

C) PIEGEAGE ET INTERPRETATION

Denrees stockees 
plus divers (7) 

Le niveau d'utilisation des pheromones peut etre apprecie par le degre de 
vulgarisation des methodes, c'est a dire leur mise en oeuvre par l'agriculteur lui meme. Le 
tableau 4 indique, en fonction du type de culture, !es pourcentages de participation de 
chacun des utilisateurs. Malgre des fluctuations on peut cependant considerer, excepte pour 
!es cultures annuelles ou Ja moitie des personnes ne se prononcent pas, qu'un tiers environ du
travail de piegeage est effectue par !es agriculteurs, de 20 a 50 % par !es techniciens et 
finalement relativement peu par !es chercheurs, excepte en foret (27,3 %). Notons que pour 
les denrees stockees !es 3 reponses rei.ues indiquent que Je piegeage est effectue par !es
techniciens.

Types de 
cultures 

C.fruitieres
C.legumieres
c.annuelles
Vigne
Foret

Tableau 4: Repartition des responsabilites du piegeage 
(en pourcentages) 

Qui piege?: 

Agriculteur Technicien Chercheur 

34,5 36,8 15,7 
28,6 49,2 7,9 
13., 6 25,0 11,4 
38,8 50,7 9,0 
36,4 21,8 27,3 

Note: Certaines des reponses concernent 2 responsables 

pas de 
reponses 

13,0 
14,3 
50,0 

1,5 
14,5 

On pourrait donc penser que 1a vulgarisation du p1egeage sexuel est relativement avancee. 
Toutefois cette impression est relativisee lorsque l'on considere, tableau 5, la repartition en 
pourcentages des responsables de l'interpretation des resultats des captures. 
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Tableau 5: Repartition des responsabilites de l'interpretation 
des resultats du piegeage (en pourcentages) 

qui interprete?: 
Types de 
cultures Agriculteur Technicien Chercheur 

pas de 
reponses 

C.fruitieres 16,5 43,5 

C.legumieres 4,0 52,0 
c.annuelles 0 31,0 

Vigne 21,2 65,4 

Foret 11,3 37,7 

Note: Certaines des reponses concernent 2 responsables 

14,5 
18,0 
16,6 
11,5 
32,1 

25,5 
26,0 
52,4 

1,9 
18,9 

La majorite du travail d'interpretation est effectuee par les techniciens, bien qu'en 
vignobles et dans une moindre proportion en cultures fruitieres et en foret un pourcentage 
significatif d'agriculteurs ou de sylviculteurs realisent eux memes ce travail. L'accroissement 
des pourcentages de personnes qui ne se prononcent pas sernble reveler des difficultes face a 
cette question. 

!l est possible de presenter un autre aspect du niveau de vulgarisation de la rnethode
de piegeage, selon que celle-ci est consideree cornme encore experimentale ou deja 
operationnelle (tableau 6). 

Sur vigne le piegeage est considere comme operationnel par 2/3 des personnes, cette 
proportion decroit aux environs de 1/3 pour !es autres types de cultures, ce qui correspond 
sensiblement aux pourcentages d'agriculteurs qui realisent le piegeage, les cultures annuelles 
mises a part. La methode de piegeage est cependant consideree comme encore experimentale 
par un pourcentage eleve de personnes: 61% en cultures annuelles et 49% en foret. 

Tableau 6: Niveau d'utilisation de la methode de piegeage en 
fonction du type de culture (en pourcentages) 

Types de 
cultures 

C.fruitieres
C.legumieres
c.annuelles
Vigne
Foret

La methode est-elle experimentale?: 
pas de 

Experimentale Operationnelle reponses 

47,5 
31,l 
61,0 
24,4 
49,0 

33,3 
37,8 
24,4 
66,7 
34,7 

19,2 
31,1 
14,6 

8,9 
16,3 

D) OBJECTIFS DU PIEGEAGE
En fonction des questions posees il est possible, dans un premier temps, de 

regrouper !es reponses dans trois rubriques: a) surveillance des vols, b) avertissements, c) dans 
quelques cas, pour la mise en quarantaine de certains vegetaux ou denrees irnportees. Le 
tableau 7 indique, par types de cultures, !es pourcentages respectifs de reponses pour chacun 
des objectifs: La surveillance des vols avec 92 a 97% des reponses est bien l'objectif principal 
contre 60 a 75% pour les avertissements. Notons que pour la foret les pourcentages de 
reponses, par rapport aux autres types de cultures, sont relativement plus bas 
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Tableau 7: Objectifs du piegeage en fonction 
du type de culture 

Types de 
cultures 

Surveillance 
des vols Avertissements Quarantaine 

c.fruitieres
C.legumieres
c.annuelles
Vigne
Foret
D.stockees
Divers

162* 
42 
39 

44 
31 

3 

2 

92,6** 
93,3 
95,1 
97,8 
63,3 

/ 
/ 

Note: Quelques reponses concernent 2 objectifs. 

108* 
29 
28 
34 

14 

0 

2 

61,7** 
64,4 
68,3 
75,6 

28,6 

/ 
/ 

/ 
2 
/ 
/ 
1 
1 

2* 

(*) Nb de reponses (**) P.cent par rapport au nombre de reponses par type de culture 

Dans le questionnaire, chacun de ces objectifs principaux recouvrait deux 
orientations. Pour la surveillance des vols on distinguait aire de distribution et periode de vol, 
dans le cas des avertissements on distinguait Je piegeage comme signal pour le declenchement 
d'autres methodes d'echantillonnages et le piegeage comme facteur unique de decision pour 
traiter. Les donnees detaillees, en pourcentages du nombre de reponses pour chacun des deux 
objectifs principaux, sont resumees dans le tableau 8. 

Tableau 8: Objectifs detailles en fonction du type de culture 
(en pourcentages) 

surveillance des vols Avertissements 
types 

de Aire de 1 Periode Pour autres 1 Decision 
cultures distributionl de vol echantil • 1 de traiter 

C.fruitieres 68,9 98,8 29,6 95,4 
C.legumieres 61,9 83,3 31,0 86,2 
c.annuelles 84,6 92,3 67,9 50,0 
Vigne 54,5 100 38,2 79,4 
Foret 80,6 74,2 57,l 64,5 

Note: Pour chacun des 2 objectifs principaux, plusieurs reponses concernent les 2 
orientations. 

Pour la surveillance des vols, l'orientation majeure semble concerner la periode de 
vol, excepte pour la foret. Pour les avertissements le piegeage est considere comme facteur de 
decision par 95,4% des reponses en cultures fruiteres contre 86,2 et 79,4% respectivement, en 
cultures legumieres et en vignobles. En definitive, un tres fort pourcentage de personnes 
considere Je piegeage comme un moyen de determiner les periodes de vols et comme un 
facteur de decision pour les traitements. 

Toutefois, ces resultats de l'enquete doivent etre consideres avec precaution, c'est 
essentiellement sur ces questions qu'ont joue conjointement l'ambiguite des traductions et 
l'imprecision des questions et des reponses. 

En ce qui concerne, l'etat actuel des resultats obtenus et les objectifs presents et 
futurs du piegeage, deux autres questions relatives soit a la relation entre le nombre de 
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captures et le niveau de population ou de degäts, soit a l'emploi d'un seuil de captures, 
devaient permettre de preciser le niveau d'utilisation des pheromones. Les resultats sont 
donnes en pourcentages dans le tableau 9. 

Tableau 9: Relation entre le nombre de captures et le niveau 
des populations dans les cultures (en pourcentages) 

Utilisez-vous un seuil de captures?: 
Types de Nb captures 1 Dans le 1 Pas de 
cultures /niv.popul.* Actuellement 1 futur 1 reponses 

C.fruitieres 12,6 22,3 3,4 74,3 
C.legumieres 17,8 31,1 4,4 64,5 
c.annuelles 9,8 2,4 7,3 90,2 
Vigne 22,2 26,7 4,4 68,9 
Foret 26,5 22,4 14,3 63,3 

(*)P.cent calcules par rapport au nombre total de reponses par type de culture. 

C'est en forets et en vignobles que Ja correlation, entre Je nombre de captures et Je 
niveau de la population, est le plus eleve, deux fois plus qu'en cultures fruitieres. I1 est 
etonnant de constater qu'un seuil de captures est utilise en cultures legumieres pour 31% des 
reponses contre 26, 7% en vignobles et 22,4% en foret. Mais il est possible qu'il s'agisse alors 
d'un seui! de prevision negative. De meme que le taux de 22,3% de reponses, pour lesquelles 
un seuii de captures est utilise en cultures fruitieres, apparait en contradiction avec les 95,4% 
de reponses indiquees dans le tableau 8, qui considerent Je piegeage comrne un critere de 
decision. II est probable qu'une interpretation differente des questions a eu lieu. Dans tous 
!es cas, peu de personnes envisagent dans l'avenir l'utilisation d'un seuil de captures, ce qui 
pourrait indiquer une certaine hesitation.

I1 restait enfin a demander quel etait Je sentirnent des utilisateurs des pheromones: 
etaient-ils satlsfaits, !es depenses et le travail engages etaient-ils justifies et des ameliorations 
etaient-elles necessaires? Les reponses sont indiquees dans le tableau 10. 

Types 

Tableau 10: Evaluation des resultats obtenus avec le piegeage 
sexuel (en pourcentages) 

IDepenses et 1 Des 1 
de 1 travail jameliorationsl 

cultures 3at:isfait.s l justifies 1 necessaires 1 

C.fruitieres 38,1 43,3 18,6 1 
C.legumieres 32,2 33,9 33,9 1 
c.annuelles 16,7 44,4 38,9 1 
Vigne 37,3 41,8 20,9 1 
For.et 30,0 40,0 30,0 1 

Note: Plusieurs reponses concernent 2 appreciations. 

P.cent
de

reponses 

60,0 
73,3 
34,l 
84,4 
47,0 

Elles rnontrent que 1/3 seul.ement est satisfait (16,7% pour les cultures annuelles), 
une fraction legerement plus elevee (40% en rnoyenne) estime que Ies depenses et Je travail 
sont justifies, mais paradoxalement un pourcentage moi.ndre estime que des ameliorations sont 
necessaires. 
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CONCLUSIONS 
L'examen relativement succinct des reponses aux principales questions de l'enquete 

ne permet pas de conclusions precises. Notons qu'un certain nombre de questions n'ont pu 
etre analysees a cause de la diversite des reponses. Si le nombre de reponses avait ete 
suffisant et l'interpretation des questions plus homogene, des analyses plus detaillees par 
exemple par pays et surtout par espece, auraient pu permettre des recoupements interessants. 
Des indications peuvent cependant etre soulignees qui pourront, eventuellement, faire l'objet 
de discussions au cours de ce symposium: 

a) C'est en cultures fruitieres que Je piegeage sexuel semble etre Je plus utilise, quel
que soit Je type de cultures, c'est parmi !'ordre des Lepidopteres que se trouve Ja presque 
totalite des especes piegees, excepte en foret oil !'ordre des Coleopteres est 
proportionnellement important. 

b) Si Je piegeage est pratique a presque egalite par !es agriculteurs et !es techniciens,
ce sont surtout ces derniers qui interpretent !es resultats, avec une participation des 
chercheurs. Ceci, meme si la methode est consideree comme operationnelle par 1/3 des 
personnes pour !es differents types de cultures, excepte en vignobles (2/3). 

c) Les objectifs du piegeage sont premierement Ja surveillance des vols,
principalement Je suivi de Ja dynamique des populations adultes. Pour 60 a 75% des personnes 
(excepte en foret 28,6%), !es resultats du piegeage sont, pris en compte et integres dans Ja 
gestion de Ja lutte. 

d) La relation quantitative entre Je nombre de captures et Je niveau des populations
n'est reconnue que par une relativement faible proportion, de 10% pour !es cultures annuelles 
a 26,5% en foret. Parallelement, l'utilisation d'un seuil de captures est peu repandue, 
notamment en cultures annuelles, ce que sernble etayer le fait que, pour cette culture, les 
resultats du piegeage ne soient generalernent consideres que comme une cornposante des 
parametres pris en compte dans la gestion de la lutte. 

Enfin, excepte en cultures annuelles, 30 a 38% des personnes qui ont repondu sont 
satisfaites et 40% environ pensent que les depenses et Je travail investis dans Je piegeage sont 
justifies. 

Depuis la realisation de l'enquete !es recherches se sont poursuivies, les nombreux 
exposes qui vont suivre Je demontre. Chaque espece pose des problemes specifiques d'emploi 
possible des pheromones ou d'autres mediateurs chimiques. De nornbreux travaux sont encore 
necessaires afin d'accroitre Jeur fiabilite et permettre une plus grande generalisation de leur 
utilisation. 
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TWO MONITORING SYSTEMS FOR THE PEA MOTH,Cydia nigricana, IN 
COMBINING AND VINING PEAS. 

C. WALL
Department of Ecology, University of Lund, Ecology Building, 

Helgonavagen 5, S-223 62 Lund, Sweden 

Summary 

Two sex-attractant monitoring systems are currently 
available for the pea moth, Cydia nigricana (F.) in the 
United Kingdomi one for use in combining (dry-harvested) 
peas for human consumption or seed, and the other for use 
in vining peas for freezing or canning. The former is 
well established, widely used, and enables farmers to 
decide the need to spray and time the sprays correctly 
with the aid of a central ternperature-driven cornputer 
model run by the advisory services. The latter can be 
used to predict d�rnage levels in vining peas, but is not 
being taken up by the farrning comrnunity. 

Introduction 

The pea rnoth, Cydia nigricana (F.) is a potentially 
serious pest of peas, the larvae boring into the pods and 
damaging one or rnore of the developing seeds. The econornic 
effect of this darnage and the presence of the larvae and frass 
depends on the type of pea crop. In cornbining crops darnage to 
peas can be rernoved after harvest, but the farmer will incur 
penalties. In vining peas hardly any damage can be tolerated, 
because the peas cannot be 'cleaned' rnechanically after 
harvest. C. nigricana rarely has rnuch effect on yield in the 
United Kingdom, so it is considered unnecessary to attempt 
control in crops grown for animal feed. 

The Problem 

The erratic appearance of this univoltine pest means that 
there is a need for a local monitoring technique, which 
preferably can be used by the individual farmer. The only real 
alternative to this is to use prophalactic insecticide sprays. 
However, the questions to be answered by the monitoring system 
differ for combining peas and vining peas. 

Combining pea varieties produce pods sequentially for 
several weeks, and therefore are at risk from the start of 
flowering to shortly before harvest. Also, it is usually 
possible for the larvae to complete their developrnent before 
harvest, thus causing rnaxirnurn darnage and ensuring cornpletion 
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af the life cycle. A manitaring system far this crap is 
therefare required ta pravide infarmatian an (1) arrival of 
moths, (2) need to spray, (3) optimum timing of the spray(s). 

Vining pea varieties produce pods over a very short 
period of time. These are harvested ca. three weeks after 
flowering. Timing of the insecticide spray is not, therefore, 
important because only one spray can be applied at full 
flawer. A monitoring system for this crop is therefore 
required to provide information on the need to spray. Since 
infesting larvae are often killed at harvest, the density of 
C. nigricana in vining pea areas is generally very low. 
Hawever, very low damage tolerances are set by the processors, 
resulting in the need for a particularly sensitive monitoring 
technique. 

The Combining Pea System 

This system has been available commercially since 1978. A 
pair of traps is placed 100 m apart and 5 m into each field on 
adjacent headlands on the side of the prevailing wind (Wall et 
al., 1987). The traps are set at right angles to each other so 
that on any one day one trap will be optimally orientated to 
the wind, since wind direction greatly affects the catch 
(Lewis & Macaulay, 1976). Each trap contains 3 mg of E-10-
dodecen -1-yl acetate an rubber, which will rernain ccnstantly 
attractive for at least three rnonths (Greenway et al., 1981: 
Wall & Greenway, 1981). In fields larger than 50 ha a second 
pair of traps is placed in the opposite corner (Perry & Wall, 
1984). The traps are installed in mid-May, before the flight 
season, and examined every other day. 

Spraying is necessary only if a 'threshald' catch is 
achieved - this is 10 or more moths in either trap during two 
consecutive 2-day periods (Macaulay et al., 1985). The date of 
the 'threshold' is taken to indicate the start of substantial 
ovipasitian in the crap, and a develapmental madel using 
max./min. daily temperatures (Lewis & Sturgean, 1978), is used 
to calculate the rate af egg develaprnent and thus predict the 
date of the first spray with ca. 80% accuracy. This can be 
dane using a simple calculatar (Macaulay et al.,1985), but it 
is much mare efficien'i: far the advisory services to pravide an 
interpretatian service based on a camputer madel and 
temperature recards from local meteoralogical stations. As a 
result cf this service a very high proportion of farmers run 
their own traps and control the pest effectively, whilst 
applying pesticides only when needed. 

There have been remarkably few difficulties. One af the 
most persistent, however, is the tendancy for farmers not to 
put traps out early enough in the season. This can lead to 
false 'threshold' catches as the traps catch a backlog cf 
immigrant males. In years when the moths emerge very late, 
farmers may have to examine traps regularly for several weeks 
befare catches are abtained and some may decide to stop 
trapping too early. 
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The Vining Pea System 

This system was launched commercially in 1987 on a trial 
basis to assess interest amongst farmers.Single traps 
containing 200 ug of the stabilised pheromone E,E8,10-
dodecadien-l-yl acetate (Greenway, 1984) on rubber are placed 
at least 100 m into the crop (Wall et al., 1986) and at least 
600 m from the nearest trap to avoid interactions (Wall & 
Perry, 1987). They are installed in mid-May, before the flight 
season, examined daily and re-orientated to the wind. The 
cumulative catch at full flower is used to predict the maximum 
likely damage if the crop is not sprayed, based on the 
confidence limits of the regression of damage on trap catch. 

Despite the findings of Graham (1984) that moths migrate 
into combining peas at or after flowering, no such 
relationship could be found between the catches in traps and 
crop phenology in vining peas. Males were caught up to 40 days 
before full flower (Wall et al., 1986). This led to the 
conclusion that the traps are sampling males from outside the 
sowing in which they are placed, and that they may be 
indicating the presence of the moths in the area rather than 
the crop. 

It is very difficult to obtain information on the levels 
of damage by C. nigricana at which v1ning pea crops are 
rejected by processors. During the three-year trial by Wall et 
al., (1986) damage was extremely low, averaging 0.05% in 
unsprayed plots in 50 crops. Only 12% of the crops had damage 
in excess of 1%, which would probably represent an economic 
loss, and yet 54% of the crops were sprayed. Thus C. nigricana 
seems to have been of minor importance on vining peas in the 
United Kingdom during recent years. Despite this many farmers 
spray prophylactically, whilst others hardly ever spray. The 
problem is to encourage both 'schools' to use the traps which 
are now available. The 'no-spray' school do not think the moth 
is a problem, the 'spray' school regard it as pointless to 
trap when insecticide application is so cheap and timing is 
not a problem.The area of protein peas in the United Kingdom 
has increased considerably over the last few years. Since 
there is little need to control C. nigricana in protein peas, 
this increase could lead to a build-up of moth populations and 
increasing problems in both the combining-pea and vining-pea 
crops. The question is - do we really have to wait until that 
problem hits the vining pea industry in the United Kingdom 
before farmers will start to use monitoring traps extensively? 

A second problem is the specificity of the attractant. It 
must be acknowledged that E,E8,10-dodecadien-l-yl acetate is 
an attractant for males of several closely related species of 
Cydia (Arn et al., 1986). Of these C. servillana has already 
turned up as a contaminant in vining- pea monitoring traps. 
The scale of the problem will only become apparent with time. 
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CATCHES OF PEA MOTH, CYDIA NIGRICANA, IN SEX-ATTRACTANT TRAPS, 
EXTENT OF MALE POPULATION DENSITIES IN AGRICULTURAL ECOSYSTEMS 

Summary 

A. HORAI<
Oseva, Research and Breeding Institute 

of Technical Crops and Legumes 
787 01 §umperk, Czechoslovakia 

Within the period 1979 - 1984 the distribution of pea moth, 
Cydia nigricana (F.)(Lepidoptera, Tortricidae), was investi
gated in Czechoslovakia. The monitoring of males was carried 
out by means of traps with (E)-10-dodecen-1-yl acetate, sex
-attractant. The variability of catches was considerable, 
from O to 1 662 males in two traps within entire season. Out 
of 13 679 moths C. nigricana represented 80.4 % and Phyllo
norycter spp. 19.0 %, It was found, an the basis of simila
rity dendrogramme that the set of objects (pea fields) con
sisted of three marked_clusters (A, B, C) and one separate 
object. High catches (y = 736.6 males) were characteristic 
for cluster A where, within crop rotation system, pea was 
grown in short distances (i1 = 0.11 km) from the pre�ious
year pea field, acreage of the pea field was smal! (x2 = 8.5
ha) and pea has been grown there for many years (x

3 
= 20.2 

years). Vice versa situation was represented by cluster C 
(� = 38.5 males, i1 = 6.2 km, i2 = 75.5 ha, x3 = 7.8 years).
In spite of the fact that the pea field is reached by grea
ter number of females than males the relationship between 
catches of males and percentages of damaged peas is signifi
cant. The pea producers may control the pea moth by agricul
tural ecosystem management without sprays. Thus the traps 
are to verify the reliability of the measures taken. 

1.1 Introduction 

Within the period 1979 - 1984 we mapped distribution of 
pea moth in five regions of Czechoslovakia. In the traps with 
(E)-10-dodecen-1-yl acetate the total number of 13 679 moths 
was caught, pea moth represented 80,4 %, Phyllonorycter spp. 
19.0 %, The variability of pea moth catches was considerable 
(0 � y � 1662 males in two traps over one season). Catches we
re mostly surprisingly low, but some localities showed stri
kingly high catches repeatedly found year by year. This concer
ned the localities where pea was grown in the crop rotation 
system c�vering short distances from the previous year pea 
fields (x1, km) and from which moths disperse after wintering;
wbere pea was grown upon small acreages (x2, ha) for many years
(x , number of years). We presumed that reiationship between 
mafe catches and male population density was positive and sig
nificant. Can the rate of male catches be regulated through 
system of pea growing, i.e. by modification of x1, x2, x3?



-28-

1.2 Results 
The cluster analysis confirmed the selected set of 27 pea 

fields (objects) to fall into three expressive clusters (A, B, 
C) and one individual object (table 1).

Table 1. Monitoring of pea moth, Cydia nigricana, in sex-att
ractant traps. Classification of pea fields - cluster 
analysis results. 

Cluster Number Traits 
of obj ects males km ha y�ars 
(pea fields) y xl x2 X3

A 11 736.6 0.11 8,5 20.2 
B 11 99.5 0.56 35,4 5.9 
C 4 38.5 6.20 75.5 7.8 

1 42 0.05 188.0 6 

Regression and correlation analysis of data (n = 52) sho
wed that relationship between catches (y) and distance (x1)
and acreage (x2) may be expressed by two-factor power function
(r = 0.6259, p = 0.0005). y.x1x2

As the relationship between male catches (y) and % damaged 
seeds is significant the losses in pea crops may be reduced by 
agricultural ecosystem management. The longer distance from 
emergence site decreases the number of males which reach the 
pea field. The larger the acreage the scarcer the population 
distribution and also the percentage of damaged seeds thus de
creases. In regression estimate we must count with longer dis
tances x1 altering sexual index in behalf of females.

Two potential purposes of pea moth sex-attractant traps: 
- timing of sprays,
- check of non-chemical measure reliability (pea moth control

by ecosystem management).
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EXPERIENCES WHEN MONITORING THE PEA MOTH, Cydia nigricana (F.) IN DENMARK 
BY MEANS OF PHEROMONE TRAPS 

H.P.RAVN 
Tue Research Centre for Plant Protection, Zoology Department 

Background 

In recent years, there has been an enormous increase in the area in 
Denmark used for growing peas. In 1987 peas were grown on about 200,000 ha 
whereas the area was less than one tenth of this in 1983. In the long run, this 
increase may lead to more problems with certain kinds of pests in peas. (One 
reason may be the higher risk of immigration of pests from neighbouring fields.) 

Tue total annual gross value of the present pea production is estimated 
at about 1.2 billion D.kr. (approx. 1.5 billion ECU). 

Tue estimated average frequency of insecticide applications in peas is about 
1.5 times a year (N0ddegaard 1986). In 1987, insecticides were used in about 
one third of the pea area, in spite of the fact that the control required must 
have been considerably below that. 

This stresses the importance of developing methods which may with more 
certainty establish the need for control measures. 

Previous registrations of pea moths in Denmark 

Since 1985, pheromone traps with synthetic pea moth sex pheromone have 
been used in Danish pea fields (with two traps per field and two weekly 
inspections). This has enabled the growers to catch some of the migrating males 
and gather information on the time and extent of their flight activity. Tue 
number of moths caught in these traps have been reported to the Plant Protection 
Centre. 

In general, the traps have been useful for finding out when the flight 
takes place at the various locations. Tue time of the flight culmination varies 
considerably (± 14 days) from year to year and from region to region within 
the same year. Moreover, the flight intensity may differ very much within 
short distances, and the catch level will only apply to the field in question. 
These experiences are in line with results from England, where the pheromone 
trap system was developed and has been used in dry-harvested peas for human 
consumption (Wall et al. 1987) as an efficient means of establishing the need 
and optimum time for control. 

Tue damage threshold used in England (min. 10 months per trap in either 
of the two traps in two successive catch periods) was not passed in 1985, and 
only on very few occasions in recent years. 

Problems with pheromone traps for pea moths 

In 1985, information was received from 271 fields, in 1986 from 70, and in 
1987 from only 33 pea fields. 

Tue methods for estimating attacks of pests in practical farming has to 
be simple and reliable, and the pest in question must be of some relevance to 
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the growers. Pheromone traps are simple enough to use, but Danish pea growers 
do not feel that the problems in connection with pea moths are of any great 
importance. Pea moths are a problem only where quality demands are particularly 
high (seed peas or peas for human consumption). 

According to Swedish calculations (Mörner 1987), the economic damage 
threshold for pea moths in fodder peas is at about 50% pods with attacks. 
Almost 80% of the Danish area is used for fodder peas, and since pea moths 
have until now only occurred in very small numbers, it has been difficult to 
maintain the growers' interest in pheromone traps - in spite of the fact that 
the traps should only be inspected twice per week instead of every other day, 
as in the English system. 

Tue outlook for the monitoring system under Danish conditions 

If peas continue to be grown on the present large area, keeping track of 
the pea moth level will become increasingly important. There is a clear tendency 
for the catches to be highest in the regions of the country where peas have 
been grown for the langest time. 

In orcier to keep the growers' interest in pest monitoring, also in an 
endemic situation, the work involved must be kept at a minimum. This may be 
done by developing warning models for the probable time of flight activity and 
restricting ourselves to monitoring the flight activity around the time of the 
maximum activity. 

From 1988, registration of pea moth flight activity has been part of a 
system for monitoring all important pests and diseases (five insect pests and 
three fungal diseases} in Danish pea fields. About 100 pea growers have once a 
week sent in the results of two weekly evaluations of pest and disease densities 
in their field. A reply giving a computer-based survey of the region and the 
country as weil as recomrnendations for the field in question was sent to the 
grower every week. 

When this system has been fully developed, it will contain an estimate of 
the damage threshold for each field as well as recomrnendations about the time 
of insectide application, if any. Tue system will be developed for use on Personal 
Computers. 
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LES TORDEUSES DU POIS ET DE LA LUZERNE : UTILISATION 

DU PIEGEAGE SEXUEL POUR LA PREVISION DES RISQUES 

ET L'ORGANISATION DE LA LUTTE EN FRANCE 

R. BOURNOVILLE et Isabelle BADENHAUSSER
INRA, Laboratoire de Zoologie, 86600 LUSIGNAN, France 

Deux tordeuses a larve seminivore occasionnent des degats aux productions 
de legumineuses en France la tordeuse du pois Cydia nigricana F. et la tor
deuse de la luzerne Cydia medicaginis Kuzn. Le premier insecte a fait l'objet 
d'etudes en relation avec la progression recente de pois proteagineux ; quant 

a la tordeuse de la luzerne, il s'agit d'un insecte de description assez recente 
en France dont les degats ne concernent que les surfaces consacrees a la pro
duction de semences. Le cycle de ces insectes est comparable, puisqu'il s'agit 
d'especes monovoltines, hivernant dans le sol, dont les oeufs sont deposes sur 
les feuilles d'ou la jeune larve gagne les gousses dans lesquelles elle se de
veloppe. Les degats moyens de la tordeuse de la luzerne, definis par le pour
centage de grains devores, varient en l'absence de traitement de 1 a 10 p.100 
selon les annees et les zones de production. Quanta la tordeuse du pois, 10 

a 20 p.100 des champs, en zone non traitee, presentent des degats superieurs 
a 4 p.100 de grains devores (BADENHAUSSER et al., 1988). Les difficultes 

d'orienter la lutte par le comptage des adultes ou des oeufs ont entraine depuis 
une dizaine d'annees des recherches sur l'utilisation pratique du piegeage 
sexuel de ces deux tordeuses. 

�:!odalites de piegeage 

Pour les 2 especes, on place un piege (modele INRA brevete) par champ 
pourvu d'une capsule de caoutchouc impregnee de l'attractif specifique, la cap
sule etant posee sur le fond englue. Ce type de diffuseur s'est revele aussi 
bon que des fibres creuses pour le piegeage de C. medicaginis. Des etudes suc
cessives (BOURNOVILLE, 1979 ; WALL et al., 1987) ont montre que l'acetoxy-1-
dodecene 10 E (E-10 DDA) est le compose pratiquement utilisable pour la tordeuse 
du pois, tandis que l'acetoxy-1-dodecadiene 8 E (E-8, E-10 DDA), malgre son 
instabilite est un attractif puissant de c. medicaginis. La dose d'attractif 
est de 1 mg par capsule suite aux etudes conduites sur les deux especes (WALL 
et al., 1987). Le piege est installe dans la bordure du champ ou arrivent les 
vents dominants, au niveau superieur de la vegetation. En raison des cycles 
biologiques des insectes et de l'evolution phenologique des cultures, on adopte 
les dates suivantes de piegeage : 

- 15 mai-15 juillet pour C. nigricanadans les cultures de pois pro
teagineux de printemps (5 mai-5 juillet pour le pois proteagineux d'hiver), 

- 10 juin-10 aofit pour C. medicaginis (ler juin-ler aofit en Languedoc
Roussillon). 

La capsule attractive n'est pas changee durant la periode de piegeage. 
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Prevision des risques et organisation de la lutte 

Des les premiers resultats, nous avons signale la correlation positive 
liant les captures de C. nigricana aux degats larvaires estimes par l'ouverture 
de 300 gousses ayant atteint leur maturite (BOURNOVILLE, 1980). L'analyse de 
resultats de plusieurs annees (BADENHAUSSER et al., 1988) a permis d'etablir 
une relation lineaire entre le risque (exprime en donnees transformees) et les 
captures cumulees au 15/7. On montre ainsi que 10 p.100 de gousses attaquees 
(ce qui equivaut a 4 % de graines devorees) correspondent a 700 captures cu
mulees. Pour interessante qu'elle soit, cette relation ne peut pas etre utili
see pour orienter la lutte. On a etabli une autre regression lineaire entre le 
pourcentage de gousses attaquees (=p) et les captures au debut du stade "gousse 
verte pleine". Des essais de lutte insecticide ont prouve que ce stade est 
optimum pour situer des traitements insecticides contre la tordeuse du pois. 
La relation : arc sin �= 0,089 + 0,59.10-3 (captures Stade g.v. pleine), 
(r = + 0,72 pour 63 ddl) permet d'etablir une estimation des risques en fonction 
des attaques a une periode compatible avec une intervention. 

On n'a pas observe une relation equivalente entre les degats et les captu
res dans le cas de C. medicaginis. Une certaine instabilite du compose attrac
tif, qui ne peut pas etre compensee par l'adjonction d'anti-oxydant, est peut 
etre a mettre en cause. En revanche, le suivi de la courbe de vol obtenu par 
le piegeage sexuel de la tordeuse de la luzerne et notamment de son maximum 
qui precede d'environ une semaine l'eclosion de 50 p.100 des oeufs, a permis 
d'orienter la protection, dans les zones a risque, sous reserve que la culture 
presente le Stade sensible a la penetration de la jeune chenille (stade gousse 
verte lache). Des essais de traitement insEcticides ont confirme ces resultats: 
on situe l'intervention une semaine apres le pic de vol. 
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THE PROBLEM OF' ____ CO\VERT, ;:-iG SEX TRAP CATCHES INTO RISK LEVELS -
AGRu-;· 1;::, SEbEH:C\1 AS AN EXAMPL,E. 

Peter EsüJerg 
Royal Veter1nary and Agr1c Un1vPrsity, Copenhagen, Denmark. 

SL;�l�AR ... X 
Agrot1s segetum sex trap catches during 7 years in Denmark 

and damage registrations have been used to examine possible 
relationships. No direct relat1on could be established, but 
larval mortal1ty due to low temperature and soil moisture could 
explain the disturbing var1ations. Forecasting has been 
gradually improved by 1nclud1ng these factors. The conclusion 
1s that it may not always be realistic to request direct catch
damage relationships. The ecological strategy applying to each 
species has to be considered. Useful risk levels may be 
expressed via sex trap catches together with several other 
parameters. 

I \TRODUCTION 
Economic damage thresholds and the derived control 

thresholds are basic elements of IPM. For practical use of 
thresholds monitoring of pest populations and establishment of 
pop.density-yield relations are essential. The crucial step is 
development of simple, robust monitoring methods and expressing 
farmer-relevant risk levels based an monitoring results. In 
th1s respect sex traps are of particular interest and mostly 
risk levels are expressed directly by catch per time unit. It 
is, however, questionable how reasonable this procedure is in 
general, as: 
l> Sex trap catches may not picture more than mat1ng success
21 There are several life stages between the one caught and the
one caus1ng damage. As each life stage may be vulnerable to
varying mortality effects, a considerable variation in the
number of damaging individuals produced by the same initial
number is likely. This trouble has been anticipated in Danish
A. segetum forecasting and it may now be elucidated by catch
damage experiences and results of selected experiments under
controlled conditions.

MONITORING AND DAMAGE 
A. segetum has been monitored in Denmark 1982-1988 by

means of 3 sex traps per locality and with 3-component
synthetic pheromone lArn et al., 19831 as lure and a trap 
design selected by Esbjerg et al. 119821. Further details about 
the monitoring in Denmark have been reported by EsbJerg (in 
print1. Considerable annual and geographical variation in the 
cathes has been reported, and as a main principle, forecastings 
have not been issued solely on the basis of the catch. Also 
statistically based knowledge of weather influence IMikkelsen & 
EsbJerg, 19811 has been used. In order to compare with other 
monitoring systems, possible relations between total catch 
during the season, total catch above a certain level, number of 
days and weeks of catches above a certa1n level and the 
subsequent damage an redbeets and carrots at selected 
local1t1es have been exarnined. It has not bee� possible to 
estat>l1sh_�D.Y d1rg_<;:_1_conver-sion of A. segetum catch into a risl{ 
[neasur_� 
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INCORPORATION OF OTHER RELEVANT DAMAGE FACTORS 
The lack of direct catch-damage rela:1on is not 

astonishing, as it has been shown for both Denmark 1M1��elsen & 
Esbjerg, 1981 J and the lJK 1Bowden et al., 198:J J that rnaJor 
attack fluctuations are caused mainly by temperature and 
precipitat1on conditions during the summer. Experiments have 
confirmed that temperature <Esbjerg, in preparation) and soil 
moisture <Esbjerg et al., 19861 are very important larval 
mortality factors, mortality for all larval 1nstars be1ng 75% 
at 15"C and dry conditions, but only 30% at 25 ° C, and mortality 
among L1 -L2 at 20"C being approx. 90% 1f the soil surface 1s 
moist for more than two weeks. In view of this effect, soil 
type and crop structure are also important elements. 
Forecasting has been improved via increased incorporation of 
temperature and precipitat1on into a risk-level system based on 
crop and soil type as fixed parameters and with catch, 
temperature and precipitation as variables. 

CONCLUS IONS. 
The experience with A. segetum in Denmark shows a clear 

lack of direct catch··damage relationship which may lead to the 
conclUsion that ll it may prove profitable to preconsider the 
likelyhood of catch-damage relationships according to 
ecological strategy <r versus k> of the species; 2l some 
established thresholds may in reality be very rough and may be 
improved, and 3) improved thresholds may be established via 
combinations of the traditional trial-and error fi.eld 
ex:periment and more detailed experiments under controlled 
conditions. 
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EQEYb8I!QN_�QN!IQB!N§_QE AGROTIS SEGETUM B�P PSEUDALETIA 
UNIPUNCTA BY_PHEROMONE_TRAPS_AND_INSECTICJDE_APPLICATIDN_TIMING. 

COMPARJSON_WITH_LIGHT_TRAP_CAPTURES 

J. A. TSITSIPIS1, M. ALEXANDRI1, F. STATHOPDULOS� �- STYMBIRI� 
N. ANAGNOSTou 4and N. ATHANASSIADIS

Institute of Biology, "Democritos" N.R.C., Aghia Paraskevi1 ; 
Phytosanitary Station, Ministry of Agriculture, Patras 2; Plant 
Protection Bureaux, Ministry of Agriculture, Kavala3 ; Serres� 

Drama 5, Greece 

§!c!!!l!!l9!:.:l!'.
The turnip moth, Agrotis segetum Schiff and the armyworm,
Pseudaletia !c!D.iE:?.!c!D.!;;.!,9 (Haw.) (Lepidoptera, Noctuidae) 
occasionally cause considerable damage to various crops in 
Greece. Modified International Pheromones type plastic 
traps, baited with a blend of 30µg from each of Z5-10:Ac, 
Z7-12:Ac and Z9-14:Ac for the turnip moth and 500µg 
Z-11-16:Ac and lµg Z-11-16:01 for the armyworm were used to
monitor insect populations in NE Peloponnese, SE, SW,
Central and Northern Greece. In Kopais CCentral Greecel, a
Pennsylvania type light trap was also in operation. The
turnip moth appeared the year round in South and Central
Greece and April to November in Northern Greece. Four to
five discrete flights were recorded. The armyworm was
active from April to November. Only in Eleftheroupoli was
there a high population density early in April-May. Since
the damage reported by the two species concerns spring
crops, their population density is of practical value in
their first flight. A forecast is, therefore, possible,
whenever high populations occur during winter-spring,
considering the ensuing young larval generation. Comparison
of pheromone- with light- trap captures showed that both
types described more or less the general population trend
in the two species.

Intr-oduct i on 
The turnip moth, Agrotis segetum, occasionally builds up 

high population numbers and causes serious damage to spring 
crops such as: maize, cotton, tobacco, sugar beets, vegetables, 
necessitating reimplantation. Occasional population outbreaks 
in Pseudaletia uniE:?_uncta have caused serious damage to maize in 
the areas of Eleftheroupoli, Serres and Drama in Northern 
Greece. 

The present study aimed at studing seasonal appearance and 
adult population fluctuation of the two species by pheromone 
traps and comparing captures of pheromone with light traps. 

Materials_and_Methods 
Three modified International Pheromone traps (Phytophyl Co. 

Ltd., Athens, Greece) were used in each location placed 100m 
apart. Small Vapona plaquettes were used as killing agent. A 
blend of 30µg from each of Z-5-10:Ac, Z-7-12:Ac and Z-9-14:Ac 
CArn et al. 19831 for A. segetum, and 500µg of Z-11-16:Ac and 
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lµg Z-11-16:01 (Arn, personal comrnunication) for P.uniQuncta

were used in polypropylene dispensers exchanged every month. 
Traps were checked twice a week. Both species were rnonitored in 
the areas of Varda (W. Peloponnesel, Agrinio CSW. Greece), 
Kopais (C. Greecel, Istiaea (E. C. Greece), Eleftheroupoli, 
Chryssoupoli, Serres, Drama IN. Greecel during the years 
1987-1988. In Kopais, pheromone with BL ligth trap <Pennsyl
vania type, 15 Watt) captures were compared in 1985-1988. 

Resu�ts_and_Discussion 
Adult activity of A. segetum occurs throughout the year in 

Central and South Greece, but it ceases from mid-December to 

March in Northern Greece. Population nurnbers diminish during 
October-February and there seern to appear 4-5 flights per year. 
The armyworm, P. uniQuncta, does not show any activity from 
February to April except in Varda where it appears almest 
throughout the ye�r. The population levels and the number of 
flights, presumably four, however, differ from place to place 

being more abundant in the North. In Eleftheroupoli, where it 
causes c6nsiderable darnage occasionally, there exists an 
increased activity early in the season frorn April. lt seems 
that there exist locally favorable conditions for the creation 
of high pbpulations in certain years when problems are detected. 
Migrations of the insect have not been studied as assumed else
where CFIELDS and MCNIEL, 1984) and they are not likely to be 
the cause of attack. The species cause damage to spring crops. 
Later generations find the plants grown and not susceptible to 
damage. It is possible, therefore, to use pheromones for popu
lation monitoring and to supervise for taking control actions 
with insecticides, if necessitated. Since correlation between

trap catches and infestation levels has not been studied in 
Greece, and experience in other countries has shown that such 
data have not been found reliable, trap capture data could be 
used for supervision of the larval populations of both species. 
Folliar treatment against the arrnyworm and soil treatment 
against the turnip moth. Treatment of the latter could take 
care of Agrotis ipsilon larval populations, monitored equally 
well with pheromones Cunpublished datal, the insect causing 
similar to the turhip moth damage. The trap comparison data 
showed a general population trend in both kinds, although the 
pheromone traps caught higher numbers in 9. segetum. The 
results were more or less similar in P. unipuncta. The results 
support th� use of pheromone traps for population monitoring. 
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FIELD TESTING OF VARIOUS PARAMETERS FOR THE DEVELOPMENT 
OF A PHEROMONE BASED SYSTEM FOR THE CORN STALK BORER, 
SESAMIA NONAGRlODES (LEF.), (LEPIDOPTERA NOCTUIDAE). 

B.E. MAZOMENOS 
Institute of Biology N.R.C. "Democritos" P.O. BOX 60228 
GR 153 10 Aghia Paraskevi, Attikis, Greece. 

Summary 
Different sex pheramone trap designs were tested far trap 
ping the carn stalk barer Sesamia nanagriaides (Lef.) males. 
The funnel type math trap was the more effective than the 
ather pheramone trap designs tested. Ta determine an optimal 
sex pheromone blend far attracting males field studies were

canducted using pheromane baited funnel type math traps. 
Tests with various cambinatians af the faur companents faund 
in sex pheramone glands indicated that a blend af Z-11 hexa 
decenyl acetate, dadecyl acetate, Z-11-hexadecenal and Z-11-
hexadcenol dispensed to rubber septa at a ratio of 69:15:8 
:8 was optimal. Dose-response relationship was also exami 
ned, traps baited with 40 µg af the pheromane blend attra 
cted more males than the ather concentrations tested. 

1.1 Introduction 

Sreng et al., (1985) reported that, the, Sesamia nonagrioi 
des, utilizes a sex pheramane system composed of twa camponents, 
Z-11-hexadecenyl acetate (Z-1116:Ac) and Z-11-16:0H. This identi
fication was confirmed by Rottundo et al., (1985), they further
indicated that the synthesized twa�omponent blend (95:5) attra
cted also high numbers of, Pseudaletia unipuncta (Hawarth), males
Later, Mazomenas, (1985, 1987), identified two additional compa
nents, from diethyl ether washes of virgin females and headspace
·volatiles, namely, Z-11-hexadecenal (Z-11-16 :Ald) and dodecyl
acetate (12:0Ac), which imprave male captures in field tests.
Although previous field tests have shown prom1s1ng results
(Mazomenos et al., 19 87), further information is required ta
maximized the use of pheramone traps in a control pragram. This
paper present data from studie� conducted to determine the rela
tive efficiency of different pheramane trap designs, the mast
effective sex pheromone blend, and the relative attractiveness of
various pheromone concentrations.

1. 2 Methods and Materials

In 1985 ane field test was carried out ta campare the effi 
cacy of different trap designs. The type of traps tested were:

(a) Delta trap (INRA), (b) Cylindrical trap, from PVC drainpipe
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16 cm lang, 1D cm (odJ. In both traps sticky material was usect to 
kill or immobilize the attracted males. (c) 1.5 liter plastic 
cylindrical bottle, the bottle was filled with water with an oil
layer to reduce evaporation and hold the trapped males. (d) Pla 
stic funnel used for other noctuid species and (e) funnel type 
moth trap. A slow release formulation of DVP (Vapona) was used as 
killing agent for traps (d) and (e). The pheromone was dispensed 
from rubber septa loaded with 250 µg of the pheromone. 

In 1987 two field tests were conducted. In the first test 
the funnel tyPe moth traps were baited with rubber septa contai 
ning different concentrations of the pheromone blend. In the se 
cond the traps were baited with each .pheromone component and 
blends containing the Z-11-16:0Ac and one, two or three secondary 
components. 

1.3 Results and Discussion 

The funnel type moth trap proved to be the most effective 
trap. Nighttime observations in the field revealed that the males 
which were attracted did not fly directly to the pheromone sour
ce, but they were landed on the trap and then they were walking 
to the pheromone source. This type of male behaviour was of favor 
to the funnel- moth trap. Funnel moth trap was selected for fur
ther studies and insect monitoring. 

A dose response relationship field test was design to deter 
mine the most effective lure and the upper and lower limit of ma 
le responsiveness. The concentration of pheromone in the lure had 
a significant effect on the number of rnales caught. lt appears 
that there are limits for �- nonagrioides males, because traps 
baited with 10, 320,640 and 1280 µg lures caught significantly 
less than those with 40 µg. The 40 µg lure proved to be the rnost 
effective in 1987, however in earlier tests using a different ty
pe of rubber septa the 200 µg lure was the most effective. The 
difference may be the result of different evaporation rates or 
may be due to the chemicals added to manufacturing of the septa. 

Results from the test designed to test the attractiveness of 
each pheromone component and the combinations of Z-11-16:0Ac with

one, two or three of the secondary components indicated that Z-11 
-16:0Ac attracted males. The secondary components when added indi
vidually or two in ratio si•ilar to that found in the female vola
tiles slightly increased catches. The blend of the four component
in a 69:15:8:8 ratio attracted signicantly more males.

In our field tests, traps baited with Z-11-16:0Ac and combi 
nations with the alcohol or the dodecyl acetate attracted also 
quite high number of Pseudaletia unipuncta males. The male cat 
ches were signicantly reduced in traps baited with the four compo 
nent blend. 

Clearly traps baited with
_ 

the four component blend may be 
used as a specific and effective monitor for adult �.nonagrioides 
However the relationship between number of males trapped and the 
number of egg masses or larvae found to feeding in the field need

to be established. 

1. Mazomenos, B.E. (1985).
mone Components of Sesarnia 

Field Evaluation of the Sex Phero 
nonagrioides (Lef.). Proc. 2nd 

1 
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FIELD EVALUATION OF SCME BLENDS AS . SEX ATTRACTANI'S FOR Sesclnia nonagricxHdes 

LEF MALES 

* Eizaguirre, M.; * Riba M.; * Rosell A. & ** Guerrero A.;

* Unitat de Proteccio de Cönreus
CIDALL (UPC - IR'l'A)
Rovira Roure, 177. 25006 LLEIDA (Spain)

** Departanent Quimica Organica Biologica ( CSIC)
Jordi Gi.rona Salgado 18-26. 08034 BARCELONA ( Spain)

The noctuid moth Sesamia nonagrioides Lef is a rnajor pest of maize in the 
mediterranean area. Seme canponents of �- nonagrioides fenale pherarone were 
identified by Sreng et al. (1985) ((Z-11)-HDA; (Z-11)-HDol; 90:10) and 
Mazanenos et al. (1987) ((Z-11) HDA; (Z-11)-HDol; (Z-11)-HDal; DDA, 65:8:8:15). 

In order to evaluate their specifity, sane field trials have been carried 
out in 1986, 1987 and 1988 in Catalonia (NE of Iberian peninsula). 

Both of two tested blends trapped significant numbers of noctuid males 
others than � nonagrioides, particularly of Discestra trifolii (Rottenberg). 
Noticiable captures of noctuids Oria musculosa (Hübner); Xanthodes graellsi 
( Feisthanel) ; Mairestra oleracea ( L. ) ; Ochropleura plecta ( L. ) oJd Mythirma 
unipuncta (Haworth) were also recorded in 1988. 

The statistical canparison ( Al'OVA and Duncan test) in 1988 did not show 
significant differences (pL 0,005) between s. nonagrioides and D. trifolii 
trapped by the two tested blends. 

Since D. trifolii had never been trapped when � nonagrioides virgin 
fenales were used ( 1985 and 1985 unpublished results) more experimental w:)Iks 
has to be done in order to identify the exact canponents of the mediterranean 
corn barer pheranone and their proportion. 
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PROBLEMS IN MONITORING POPULATIONS OF CABBAGE ROOT FLY, DELIA RADICUM, WITH 
TRAPS BAITED WITH ROST-PLANT CHEMICALS 

Stan Finch 

AFRC Institute of Horticultural Research, Wellesbourne, Warwick CV35 9EF, 
England. 

Introduction 

The water traps used at Wellesbourne for capturing cabbage root fly 
(Delia radicum) consist of plastic dishes sprayed fluorescent yellow. 
Earlier experiments indicated that such traps caught more flies when fitted 
with a dispenser releasing allylisothiocyanate (ANCS), one of the odorous 
chemicals that attracts cabbage root flies to their cruciferous host 
plants. Attempts to reduce root fly populations directly by adding 
synthetic and naturally-occurring isothiocyanates to traps were 
unsuccessful (Finch & Skinner, 1982). Nevertheless, host-plant attractants 
that improve the performance of monitoring traps may still be useful in 
pest control. Results on the effectiveness of water-traps (standard traps) 
and similar traps releasing ANCS (ANCS traps) are compared in this paper. 

Experimental 

During 1982, 1983 & 1985, three standard traps and three ANCS traps 
were spaced alternately through plots of cauliflowers, each containing 4900 
plants. Cabbage root flies were collected from the traps each Monday, 
Wednesday and Friday. Fly eggs laid on the plots were sampled by scraping 
soil from around the base of 20 plants. 

At the start of the first generation of flies in May, first flies were 
caught at the same time in both types of trap. Approximately 20 and 45 
eggs/plant were recovered from the soil samples collected during the week 
of peak egg-laying by the first and second generation of flies, 
respectively. The numbers of flies caught in the Standard traps in the 
week preceding maximum oviposition, the most appropriate time to decide 
whether an insecticide is warranted on established crops, varied between 
25-30 and 55-65 for the two generations, respectively. Despite being 
smaller, the first generation infestation severely damaged the roots of the 
crop whereas the second generation infestation had no noticeable effect on 
the roots. In each year, peak egg-laying occurred before peak numbers of 
flies were caught. 

The relationship between the 
standard traps was not constant. 
considerably from one year to the 

numbers of flies caught in ANCS and 
lt changed throughout the year and varied 
next (Table 1). 

Table 1. Monthll ratios of the numbers of flies CaUf:!ht in ANCS: 
standard traps 

May June July August September Total 
Year females 
1982 2.5:1 3.5:1 5:1 9.5:1 20:1 caught 
1983 3.5:1 2: 1 2:1 4:1 5:1 
1985 6:1 3:1 2.5:1 5:1 8.5:1 61000 
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In 1982 the ANCS traps became more effective as the season progressed, 
rising from about 2.5 times as effective as the standard traps in May to 20 
times as effective by late September. Despite the !arge numbers of females 
caught during August and September in 1982 (43/trap/day), few eggs were 
collected during these months. Hence, the numbers of females caught in 
ANCS traps appeared tobe a poor indicator of the period when insecticidal 
protection is needed. In the standard traps, most females (15/trap/day) 
were caught during late July, shortly after peak oviposition by the second 
generation of flies, and fewest (2/trap/day) in September when oviposition 
was low. Hence the standard traps gave the better indication of the period 
when crops were most at risk from cabbage root fly attack. 

The relationship between the numbers of flies caught in ANCS traps and 
standard traps was highly variable throughout 1983. In 1986 a high 
response to ANCS traps occurred in late May, shortly after peak oviposition 
by the first generation of flies. In the remaining part of the exeriment, 
captures again increased markedly in late August and throughout September. 

Discussion 

To be useful in an insect monitoring system, the traps should not 
alter the probability of an insect being caught and the chance of insects 
being caught must be similar for all individuals (Moran, 1951). Neither 
condition was satisfied by the ANCS traps used in these experiments. As 
usual with traps releasing volatile chemicals to attract day-flying 
insects, the numbers of insects caught increased dramatically in periods of 
warm settled weather. Similarly, the chance of being caught did not remain 
equal for all i.ndividuals in these experiments, as captures in ANCS traps 
increased dramatically once the females had laid most of their eggs. lt 
seems that when only the number of flies caught is considered, ANCS traps 
regularly overestimate the size of the fly population. 

There seems little to be gained from including volatile host-plant 
chemicals in traps for catching cabbage root fly and closely-related 
dipterous pests of vegetable crops. Data for accurate cabbage root fly 
forecasting schemes (Finch & Collier, 1986) can be obtained readily from 
non-chemical traps painted an appropriate colour. Furthermore, if the 
numbers of females caught in standard traps is to be used in monitoring 
schemes to decide whethe.r or not an insecticide treatment is warranted, 
then separate "threshold numbers" will be required for the two generations. 
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IIDHITDRIJG SPOOOPTERA EXE11PTA II EAST AFRICA. 

D.J.Y. ROSE

Desert Locust Control Organisation, 
for Rastern Africa, Iairobi, Kenya. 

A wide netwark of phero1110ne and light traps is used in :many countries 
of Rastern Africa to monitor 110th populations of the African armyworm. 

Spodoptera exempta (!,flk). This paper presents an account af the 
biolagy of the African armyworm ta highlight thase aspects which are 
impartant to the understanding and applicatian af trap resul ts; in 
particular thase which relate ta moth migratian, and the subsequent 
cancentratian af moths ta aviposit and cause autbreaks af caterpillars 
in high densities. Brief :mentian is made af the campasition of the 
pheromone lure used and of the practical resul ts af recent studies 
Jlllde ta imprave lure and trap design. The history is then given of the 
develapllient of the trap netwarks in ten member and neighbouring 
countries af the Desert Lacust Cantrol Organisation. The distinct 
require:eents of networks far particular purposes are reviewed. These 
include the traps far the national and regional armyworm autbreak 
farecast services; for the investigation af D1Jth source areas; for the 
early detectian and cantrol af priJllll"}' autbreaks; far high risk crops; 
and far research. 

1.1.Introd.uction 
The African anryworm is the caterpillar of a noctuid J10th, Spodoptera 

exempta <Ylk) which may migrate lang distances, carried dawnwind, flying at 
night. These which are carried ta places of wind canvergence and rainfall 
are cancentrated in the air by starm outflows, and often settle in trees at 
night to :mate. lfany pairs :may be seen in each tree between 0100-0300h in 
areas af concentration. The DDths hide during the fallowing day under tufts 
af grass, dung and tree hark befare e:merging at dusk. Fe:male DOths are then 
to be found si tting head upwards on grasses, whereas males are 111JStly 
flying, being caught in large numbers in pheromone and light-traps. The 
fe:males turn to a head-dawn position about 2100h ta deposit about 500 eggs 
in a :maSG on the grass. The eggs usually hatch in 3-5 days, and if grasses 
are favourable there is a high survival af the newly hatched caterpillars 
which feed by scraping the surface af leaves af hast gra:minae until they 
reach IIIrd instar. The subsequent 110ult is accompanied by physical and 
physological changes which are crucial ta their importance as crop pests. 
Their nandibles change from fine scraping teeth ta powerful biting tools 
capable cf chewing fully grawn leaves af hast plants (C.F. Dewhurst, 
pers.ca11111). and if the caterpillars are crowded there is a change to the 
gregaria phase, typical af armyworm outbreaks. The caterpillars becmE 
hyperactive, predaminantly black, and may occur in densities as high as 
100-1000 per square metre sometimes over many thousands of square
kila:metres. They are then the cause af serious lasses to cereal crops and
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pastures. Uncrowded caterpillars remain passive, witb cryptic colouration, 
in solitaria phase in low densities. 

The caterpillar stage extends for 2-3 weeks, then pupation occurs in 
the ground. At an outbreak site there is a .mass e:mergence of moths fro� the 
ground 7-10 days later during the early part of the night. llewly emirged 
11Dths fly into nearby trees, and the trees are spectacular trlth l!l!lny 
resting before dispersal. The main migration flights occur about llidnight 
on the night of e:mergence or at dusk the following evening. <Rose & 
Dewhurst 1979). 

1.2 Biological considerations. 
Points to stress are: 

a) Pherall!Jne traps da not attract freshly e110rged .IIF.lles at U1e si te of
emergence. This has been nnted on many occasions when large nullbers of
moths have stayed overnight before dispersal. They .may be attracted aft�r
dispersal, less than a day later <Rose e:LAl. 1985>. High nullbers are found
in traps only in places where DOths have been cancentrated after dispersal.
b) Catches in traps are generally associated w.l.th rainfall, where J11Dths 
settle and are concentrated. Also fe.male llOths require water, generally 
provided by rainfall, to develop to maturity, and they llllY hold-up 
develop:ment in its absence for several days <Page, 1988). The relationship 
with rainfall imy also be complex for 111ales, and this is indicated by 
pheromone traps which catchafter a shower of rain during daylight during a 
lang dry period. 
c) Phero11Dne traps catch male llllths throughout the night uith peak
numbers batlieen 0100-0300h, and td th only a low number caught during the
day (Dewhurst, 1984). Even so, during the serious outbreak in 1984, .moths
calüe to phero1111ne capsules held in the hand during daylight wherever
observers stopped in an area of 100,000 sq. kilometres. This proved a quick
ll0thod for esti:mating the size of a potential outbreak.
d) lfuths have been seen to fly upttind to traps for a distance of twenty
:metres. Observations have not been made for langer distances.
e) Light traps complement phero111Jne traps for llDnitoring populations
because they attract both :male and female J10ths of all ,:,,ges. Oocytes can be
lll2asured and spermatophores counted to assess physiological age of
populations, and the sex ratlos of catches can ba estill!lted to distinguish
migrants tdth even r&tios fro:11 settled populations which are predoi:tlnantly
lllale.
f) Light traps capture liilny 11Dre males than phero111Jne traps until the
population is settled. Then tbe si tuation is reversed. Consequently the
positive correlation found between nunbers of male 1110ths caught in light
and pher0111Jne traps <Campion �. 1976) does not hold in these
circu:mstances.

1.3 Chemical and Physical Conside:rations. 
The lure used is a mixture of <Z>-9- tetradecenyl acetate <Z9-14AC> 

and (Z)9, <E>12- tetradecadienyl acetate <ZE9,12-14AC) in a ratio of 
100: 7. 5. This mixture ffilG synthesised following a preli:rlinary analysis of 
the natural sex pheroDDne in 1975 <Beevor � 1975). The Ili.xture is 
loaded at the rate of 4mg in a rubber septa, wi·i;h the addi tion af an anti
oxidant. UntH 1986, vials and then septa, were prepared in London and sent 
to �airabi. Since then septa have been loaded in �airobi by technicians of 
DLCO-EA. The original pheromone lures have been highly satisfactory. 
Further analyses of the natural sex phero1111ne have detected four other 
components which have been investigated by the pheroll!Dne scientists at 
OD:llRI <Cork �. in press), and one of these, <Z)-11- hexadecenyl acetate 
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�ddsd to the ath8r two components hD.s sametimao improvsd tha lura �nd is 
still being investigated. Studies of trap design have shawn that sticky and 
yellow funnel traps are lll'.lre effective than the early traps used and these 
are being intraduced inta the national trap networks. 

1.4 Field Application 
Armyworm lll'.lth traps were introduced initially inta Rastern Africa in 

order to lll'.lni tor papulations and understand their 111Jvements <Brown e:LJu. 
1969). During the period 1961-69 a network of light traps was developed in 
Kenya, Tanzania and Uganda (Odiya 19'79), daily catches of S. exeapta were 
recarded and analysis canfirmed that there were seasanal 11Dvements of 
111Jths. In 1969 an annyworm forecast service was introduced and this used 
trap catch data, outbreak records and weather data to warn farmers of 
impending outbreaks. This service, centred an the East African Agriculture 
and Foresty Organisation, was expanded to all IDE!mber countries af the 
Desert Lacust Cantrol Organisation in 19'7'7 and since then to other 
neighbauring cauntries, as well as countries in southern and western 
Africa. Trap networks are now maintained in Djibaut, Ethiapia, Kenya, 
Somalia, Tanzania and Uganda <DLCO-EA IDE!mber countries> and the 
neighbauring countries of Burundi, Jlalawi and the Yemen. 

Phero111Jne traps were intraduced inta the netlfOrks in 19'7'7 and now 
there are 111Jre phero111Jne than light traps. 

There are five main uses fo� phera1111Jne traps in the DLCO-EA region:
a> The Armyuorm farecast service: 
Bach 1110:mber country is responsible for its own :moth traps, their 
supervision, :maintenance, callectian of daily recards and prelilllinary 
analysis. In so:1112 cauntries especially Kenya and Tanzania, a full national 
armyworm forecast service is aperated with farecasts being sent weekly to 
concerned agricultural personnel. ill IDE!mber countries have Iational 
Armywor:m Programme Co-ordinators, and there is a weekly exchange of 
informatian between the national and the regional DLCO---EA forecast 
services. Kenya and Tanzania have the lll'Jst traps with over fifty light and 
phero111Dne traps placed in selected areas in each country. 

Forecasts are based on the analysis of the daily trap catches, wind 
streamline charts, posi tions of previous outbreaks, and rainfall (Odiyo 
19'79). From the size of caterpillars, particularly head capsule 
measurements, dates of arrival of parent DDths and e:mergence of derived 
JEths can be estimated, and this is valuable for improving accuracy of 
forecasts and understanding the seasanal JIIJVelDE!nts of :moths for develop:ment 
of control strategies. The time and place of rainfall, particularly at the 
beginning af the wet season after drought, :marks areas where outbreaks are 
11Dst likely to develop. The use af Xeteosat infra-red images of high 
cu:mulus cloud caver has enabled these areas to be predicted wi th greater 
accurancy. The project is naw at the stage of conpleting the data bank on 
micro computer and developing computer software for a farecast system. 
Software for comparing current and historical records for any place and 
time, for preparation of maps and for estimating JEth develop:ment times 
from outbreak records, has been developed. <R. Day, pers.c:o:mm>. 
b) Investigation af lll'.lth 1 ,nurce areas:
Iretworks of pheromone traps are maintained and visi ted 111Jnthly in areas
where populations are suspected of persisting for all or :most of the year.
Presently these are placed in the coastal regians of Kenya and Tanzania and
in Southern Ethiopia. Persistent populations have been recorded for three
years in the coastal region of Kenya.
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c) Datection of pri.mary ar:myworm outbreaks: 
Certain areas of Kenya and Tanzania are known as primary outbreah: areas 
because the first outbreaks of the season often occur there. They are 
generally areas with low and erratic rainfall. Jmths concentrated by early 
rain stor:ms are able to start outbreaks which then lead to spread of 
secondary outbreaks in the region. 

Phero1"0ne tra.ps are placed in high density within the areas during the 
vulnerable period of the year, under the supervision of local extension 
officers. \fhen 20 J.'IJths or lllDre are captured in one night the extension 
officer organises surveys for caterpillars and their control, and reports 
to district officers. 
d) m.gh rislr area traps: 
These are traps used on large farms to provide early warning during the 
period that suGCeptible crops are grown. The farner is fully respo:a.sible 
for trap maintenance. 
e) Research. 
Pheron:me lures placed on plastic sheets, coated wi th sticky materials and 
fi.xed to the ground with nails, have been found to be useful for :mark and 
capture experi:ments to record distances :mi.grated by ll!Oths frol?I emergence 
sites (Rose fil...Jll, 1985). These traps are quickly made in large nu:mbers for 
short term usage. 
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UTILISATION DE PIEGES A ATIRACTIF SEXUEL POUR L'AVERTISSEMENT DES 
ATIAOUES DE CHENILLES DE SPODOPTERA FRUGIPERDA EN PRAIRIES GUY AN AIS ES 

J.F. SILV AIN 
ORSTOM 

Institut Francais de Recherche Scientifique pour le Developpement en �ration 

Des �entations rea�es en Guyane fran�se depuis 19'/tJ ont montre que l'on 
pouvait utlliser des pieges a attractif sexuel pour l'avertissement des attaques de chenilles 
de Spodoptera frugiperda (J.E. Smith) en prairie. Sur la base de ces resultats, un reseau
�ental d'avertissement a ete mis en place en 1983. Campte tenu des resuttats

positifs obtenus, ce reseau est devenu operationnel en 1985; date a laquelle sa gestion a ete
conflee au Service de la Protection des Vegetaux. La methodologle de pi�geage a ete
progressivement simplifiee et amelioree par l'utilisation de nouvelles fonnulations
pheromonales et de pieges plus faciles d'emploi; alors que la precision de l'avertissement
beneficiait du developpement des connaissances relatives a la dynamique cies populations
de S.. frugiperda en prairies.

1. Le probl�e entomologtciue
Les prairies artfflcielles, etablies a parttr de 1976 en Guyane francaise, ont fait l'objet, des 

Jeur implantation, d'attaques devastatrices de chenilles de lepidopt� Noctuidae. L 'utilisa
tion tardive de produits insecticides ne pennettait pas d'evlter la perte de quantites impor
tantes d'herbe et la reapparttion des chenilles quelques semaines plus tard. Deux � de 
noctuelles etaientresponsables de cette situation : Spodoptera frugiperda (J.E. Smith), Ja plus 
nnportante d'lm point de vue economique, et Mocis � (Guenee). Sur le plan applique, 
l'efficacite des produits insecticides utilises ne paraissant pas � en cause, il apparaissait 
essentiel de pouvoir foumir aux agrtculteurs une infonnation preclse sur les rtsques et !es 
dates d'apparition des pullulations de chenilles. Nos travaux se sont donc orientes vers Ja 
mise au point d'lm dispositif d'avertissement des attaques de chenilles, base sur le suivi, au 
moyen de pieges ä attractif sexuel, des populations de papillons. 

2. Mise en evidence de l'efficacite du piegeage sexuel comme methode de prevision de l'evo
lution des populations larvatres de S. frugiperda. Mise en p)ace d'un disposttif expmmentai 
d'avertissement Amelioration du dis.posttff et de Ja validftt des avertissement reaHses, 

L'utilisation de pieges a gJu et d'Acetoxy-1 dodecene-9Z (Z9-DDA) comme attractif, a 
pennis de mettre en evidence une correlation forte et slgnlficative (rs=0,70) entre les captures 
de papillons et le nombre de chemlles recoltees la semaine suivante dans Ies prairies. Paralle
lement l'examen des courbes de vol des papißons et de recolte des chenilles a montre que 
l'insecte presente en Guyane une generatlon toutes les 4 ä 5 semaines; il etait donc possible de 



-48-

prevoir un mois a l'avance la date d'apparition de la �neration suivante. Ces resultats ont ete 
confinnes sur un second site, situe a 100 km du premier. La similitude temporeile des 
resultats obtenus sur ces deux sites pennettait de penser que l'evolution saisonniere de S. 
frngiperda obeissait a un m�me schema general taut au long de la bande cötiere. Compte tenu 
du caractere tres positif de ces observations, un reseau experimental de stations d'avertisse
ment, constitue de neuf stations, a ete mis en place en 1983 avsc l'aide du Setvice de 1a Protec
tion des Ve�taux. Une fonnulation pheromonale plus complexe etait utilisee et des pieges en 
plastique ä cöne testes sur deux des stattons. Les resuttats foumts par ce reseau ont conftrrne 
ceux obtenus precedemment et en particulier le fait que !es populations de .S.. fmgiperda evo
luent au cours du temps de far;on similaire tout au long de la bande cOtiere; ce qui conduit a
penser que les phenomenes mlgratolres ne jouent pas un röle important dans 1a dynamlque 
des populations de cette espoce en Guyane. De nombreux messages d'avertissement ont pu 
Mre diffuses a l'attention des eteveurs. La gestion du �u a et� conMe en 1985 au SPV. 

Entre 1985 et 1987, en liaison avec les che!'Cheurs de l'INRA, de nouveaux types de pie
ges et de nouvelles pheromones ont ete testes en vue de simplifier Ja methodologie de pie
geage et d'ameltorer la prkision des avertissements �lises, tout en en diminuant le cofü (en
tre fWr!er et aoßt 1 m, le coeffldent de correlatlon des rangs obtenu en comparant captures de 
papffions et recoltes de chenilles 1a semaine suivante a atteint une valeur maximale de 0,87). 
L'etude de 1a dynamique des populatlons de l'insecte pennet de mettre en �dence fimpor
tance de la correlation existant entre l'�olution des populations de .S.. fmgiperda et l'evoiuti
on ternporelle de Ja pl1.!vlostte. Enftn, au niveau de l'exploltation agticole, l'�de des moda
lites d1nfestatlon des pratries pennet de prevoir, en cas de päturage toumant, dans quelles 
parcelles les chenmes seront susceptibles de pulluler apres un vol important de papil!ons. 

3. L'avertlssement des attaques de chenffies de s. frugwerda.
La prevision des risques de pullu1ations de chenilles se fait en deux temps : la periode 

d'apparltlon de la �neratton mensueße est d'abord estimoo a partir de l'analyse des cou;bes 
de capture de papffions. Puis une prevlsion hebdomadaire de l'evo1ution des populations est 
entreprtse a partlr des resultats des demiers piegeages �1ises, en tenant compte de l'�olu
tion de 1a pluviosite au cours des semaines precectentes. Un message d'avertissement sera 
diffuse lo�.,que plus de 5 pap!Ilons auror1t ete captures par piege et par nuit; l'eleveur etant 
alors lndte a surve!Iler priorltalrement certatnes parcelles de son exploitation, en fonction de 
la nature de la graminee utilisee, de sa densite de recouvrement et de son ä.ge-repousse 

4. Perspectlves d'Aventr .
Alors que Ja methodologie de piegeage mise au point dans le cadre de cette etucle a deja 

pu �tre utilisee pour le suivi des populations d'autres noctuelles depredattices des cultures en 
Guyane (Mocis � Anticarsia gemmatalls ), Ja mise en place dans un autre pays ou une 
autre �gion d'Amlmque du Sud d'une teile structure d'avertissement est envisagee. 
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UTILISATION DU PIEGEAGE SEXUEL POUR L'ETUDE DES MIGRATIONS DE 
Agrotis ipsilon Hufnagel ( Lepidoptera Noctuidae) COMPARAISON A VEC LE PIEGEAGE 

LUMINEUX 

R. CAUSSE, R. BUES, J. BARTHES, J.F. TOUBON, S. POITOUT
INRA, Station de Zoologie, Domaine St. Paul 84140 Montfavet, France. 

La mise en evidence en tunnel de vol du röle synergique d'un troisieme compose, Je 
ZII-16:Ac chez A. ipsi!on (CAUSSE & al, 1985; WAKAMURA & al, 1986), en complement 
du 27-12:Ac et du 29-14:Ac, deja determine par HILL & al (1981) a permis, d'une part de 
mettre en place des 1987 un reseau de piegeage de surveillance au niveau national et 
d'effectuer par ailleurs une etude comparative du piegeage sexuel et lumineux dans Je sud de 
la France, a proximite du littoral mediterraneen. 

Des pieges sexuels a eau et des pieges lumineux de type pensylvannien a lumiere 
actinique ont ete utilises. Ils sont situes a 1,5m. du sol, distants de 50m. a 300m. et releves 
deux fois par semaine. Le complexe pheromonal est donc constitue d'un melange de 20 µ g. 
de 27-12:Ac; 5 µ g. de 29-14:Ac et de 20 µ g. de Z 11-16:Ac par capsule. 

Chez cette espece on decele generalement par piegeage 3 periodes de vol ( 4 dans 
!'extreme sud de la France), plus ou moins bien separees selon les annees ou les lieux de 
capture. Pour un certain nombre de localites de piegeage caracteristique, allant de Colmar au 
littoral mediterraneen, nous constatons en ce qui concerne le l er vol, que les captures 
diminuent proportionnellement du sud vers Je nord, tandis que le phenomene inverse se 
produit pour le 2eme vol avec des taux de captures d'autant plus importants que la latitude 
est elevee. 

Ces resultats confirment donc l'hypothese selon laquelle ce l er vol serait un vol 
d'immigration, se produisant au printemps par le sud de la France. La population est a ce 
moment bien representee dans le sud (49 a 63% du total des captures annuelles) tandis que 
quelques individus arrivent a atteindre le nord (12% a Colmar). Le 2eme vol correspondrait a 
Ja descendance de cette population immigrante, dont une petite partie seulement se reproduit 
sur place (16% en Camargue) alors que l'autre partie, plus importante, continue son 
deplacement vers Je nord pour atteindre 74% a Colmar. Au cours du 3eme vol les 
pourcentages tendent a s'uniformiser dans toutes !es regions ce qui denote, partout en France 
a ce moment, la presence d'un melange de populations. 

De 1984 a 1988 a ete effectue par ailleurs une etude comparative du piegeage sexuel 
et lumineux, dont !es resultats ont ete regroupes sur Je graphique suivant. 

Nb.moyen de & / par piege / 
par semaine 

30 

20 

10 

Jan. 

0 Pieges sexuels 

• Pieges lumineux



-50-

Tout d'abord du point de vue quantitatif, on peut dire que dans l'ensemble les 
pieges sexuels capturent plus que les pieges lumineux. Ces resultats ont deja ete observes 
pour d'autres especes par CAMPION (1976), NASR & VISSA (1978) et ESBERG & al (1980). 

Bien qu'il existe d'importantes variations, non seulement entre differents pieges au 
sein d'une meme annee, mais surtout entre pieges situes aux memes endroits selon les annees, 
ces deux types de piegeage mettent en evidence des fluctuations de population identiques et 
permettent d'observer et de separer plus ou moins bien les 4 vols. Mais la difference 
fondamentale qu'il faut noter, reside dans l'importance du !er vol ou vol d'immigration, 
beaucoup mieux caracterise par Jes pieges sexuels. En automne Jes 3eme et 4eme vols 
d'emigration quoique quantitativement plus faibles, paraissent mieux differencies aux pieges 
Jumineux. WILSON (1981 ), par des comparaisons similaires sur Ja meme espece, avait montre 
surtout l'importance du vol d'ete au piege lumineux. 

La presence des femelles aux pieges lumineux, permet de constater que Jes deux 
sexes de A. ipsilon sont captures simultanement et que leur sex-ratio, dont la valeur moyenne 
se situe autour de 0,55, reste relativement constant dans Je temps. Par contre la dissection de 
toutes ces femelles fait apparaitre un taux d'accouplement plus fluctuant, avec des valeurs de 
74,6%, 36,2% et 58,2% respectivement pour Jes trois premiers vols; Je nombre de donnees 
concernan, Je 4eme voi etant trop faible pour prendre en compte le nombre de femel\es 
accouplees. Ces resultats sont representes sur Je graphique suivant. 

Nb. total de � 

1986 - 1988 
50 

30 

10 

Jan. 
1 

Fev. Mars Avri! 
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NONITORING OF CABBAGE; ARMYWORM BY MEANS OF PHEROMONE TRAPS 

M.A. SUBCHEV
In.s.t.i tute. o.i' Z.oology, Bulgarian Academy of Sciences 

ABSTRACT 

Cabbage armyworm Mamestra brassicae L. is a very_ se.rious 
pest. on field crops in some regions of Eurasia. In this conec.:.. 

t.ion. estimation of the exact beginning of the flight, peaks 
of the flight p as well as the relative population density of 
i t is qui te important for an. effective control. 

Institute of Zoology, cooperated with Institute of Orga
nic Chemistry, Bulgarian Academy of Sciences, has supplyed 
some Stations of Agrochemical Survice in Bulgaria with phero
mone caps for the cabbage armyworm since 1984. The effective 
use of the pheromone traps for this pest however is limitted 
in some cases by either unadequate to the population level of 
the moth low catches or unadequate to the population state 
leaps of the catches. 

Low catches (appart the situation when they reflect a 
low population level in nature) could be due to impropriate 
pheromone blend, impropriate rate of pheromone evaporation or 
impropriate design of the trap used. Among the related to the 
main pheromone component of the specie::;, we failed to find 
any one, more effective than Z-11-hexadecenal in Bulgaria l 
{Subchev et al.i., 1987). We beleive also that the sticky traps 
(Pherocon 1C) used in Bulgaria, are not the most appropriated 
one, because of the rapid contamination and hence increase of 
the catches. Preliminary investigations of ours with dry trap� 
for cabbage armyworm have given encouraging results. 

Leaps in catches can reflect adequate otate o:f the 
pest population - mass :flight in the irame of a generation, 
mass flight after faviorable meteorological conditions for 
mass imagination etc. As for overcoming unadequate leaps in 
the catches several ways or combination o.f them could be pro
posed. The first one is to increase the trap number, t}iat wil:i. 
overcome the effect of the irregular distribution of the moth8 
in the :field. The second one is to use caps with more stable 
evaporation to overcome decrease in the attractiveness with 
aging of them, and to uue traps that are not affected so much 
by a contamination and overloauin13 - ury, water etc. Another 
way to avoid the e.l'fect of decrease of' the catches in a time 
because of the ae,ing oi' the caps and riticky layers is to re
fresh them not simultaneously but consecutively in such a 
manner that all the time the combination of different aged 
caps and sticky layers wuold be the srune. 

Preparing of the report was supported by a graut i·rom 
the Ministry of Culture, Science and l'.:ducation, Sofia. 
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APPLICABILITY OF PHEROMDNE-BAITED TRAPS FOR MONITORING THE 

EUROPEAN CORN BOREJ: <OSTRINIA NUBILALIS HBN.: LEPIDOPTERA: PYRALIDAEl IN 
SOUTH HESSE <Federal Re:public of Germanyl 

N. LORENZ & G.-A. LANGENBRUCW
Federal Biological Research Center for Agriculture and Forestry 

Institute for Biological Pest Control 
Darmstadt, FRG 

Summary 

The suitabiLity of pheromone-baited traps for monitoring the European corn 
barer <ECBl in South Hesse was the subject of our investigations. For our 
field trials during 1982-88 we used the "Biotrap" <Hoechst-AG), which is 
not yet commercially available with ECB baits. Furthermore the "Pherocon 
lC Trap" <Zoecon> was tested. A pher0ID1Jne strain survey showed that the Z
strain of the ECB is predominant in our region. Yi'ith the "Biotrap" 
dispensers <rubber tubes),lure cöncentrations of 20 and 60 µg per 
dispenser seem to catch better than those of 2, 7 or 100 µg of the 
attractant 97:3 / Z:E 11-tetradecenyl acetate (11-tda). The traps should 
preferably be located in a field where maize was cultivated the year 
before <emergence area of the insect>, if possible in autumn-sown wheat, 
because of i ts late harvest. For a rel iable moni toring we suggest placing 
4 traps per survey area (2 x 60 µg and 2 x 20 µg> when the "Biotrap", and 
3 traps when the '1Pherocon lC Trap" is used. By means of the tested traps
it was not possible to appoint the male maxima, but the emergence of the 
first borers could be determined. The capture of non-target insects can be 
reduced by dark colour coating of the original "Biotrap". 

1. 1. Intraducticm

The current methöds for monitoring the European corn barer, including the 
overwintering of larvae in outdoor cages, the use of lighttraps, and the 
control of egg-layi ng in the field, all require a lot of time. Due to 
this, we wanted to know if pheromone-baited traps (with their simplicity 
of construction and maintenance, their species-specifity and the little 
need of time for handling> were a suitable device for monitoring the ECB. 

In the Federal Republic of Germany the use of pheromone--baited traps 
for ECB-moni toring has not yet been introduced in agricul tural practice. 
The traps are not commercially available. Since 1982, when the first traps 
of a German producer <"Biotrap") became avaiable for testing, their 
suitability in South Hesse has been the subject of our investigations. 

Within the �CB species two pheromone-strains are known which cannot 
be discrimi nated morphologically. These two strai ns respond opt imally to 
specific proportions of the geometrical isomers of their species-specific 
sex pheromone (11 - tetradecenyl acetatel. The so-called 2-strain uses a 

' The authors acknowledge the support of the DFS (Deutsche Forschungsge11einschaft) 
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blend of 97:3 / Z:E 11-tetradecenyl acetate (tda) and the E-strain one of 
3:97 / Z:E 11-tda. Hybrid females produce an intermediate blend (35:65 / 
Z: E 11-tda). For this reason the first step was to find out which 
pheromone ,3train was the predominant one in our region. 

A further question aimed at the optimal dosage of the pheromonal 
compound per dispenser ("Biotrap"). V/e tested lures at different concen
trations (2, 7, 20, 60, 100 µg). 

A lass in attraction of the traps (" Biotrap") may be caused by non
target insects being attracted. In 1987 and 1988 we campared the influence 
of the trap colour an the catches af the barer and the mast frequent nan
target insects in our region (Chrysopa carnea, Episyrphus balteatus, 
Syrphus spec., Sphaerophoria spec. ). 

Finally we loaked for the mast effective trap-site and campared 
pheromane-trap captures (" Biotrap") to those of the "Pheracan lC Trap" 
<Zaecan) and ta ather methads of flight control. 

1.2. Results 

In same cases we cauld find males in traps with an E-strain bait but their 
number was so small, that these catches can be regarded as an accidental 
event. Fram the results af this investigation we canclude that anly the 
Z-strain of the ECB is af phytopathalagical impartance in Sauth Hesse. For
a survey it is sufficient to use Z-strain baits .

The best results have been attained with 20 and 60 µg per dispenser. 
Eight out of eleven times these two cancentrations were mast effective 
when tested against lawer or higher anes. The mast efficient cancentration 
differed from year ta year, from site ta site, as did the average amounts 
throughout the years. There were great differences among traps wi th the 
same baits, so that it is advisable ta place 2 traps af each concentration 
respectively at each area af survey. 

Because the larvae spend the winter in plant residues of maize 
plants, a field where maize was cultivated the year befare (emergence area 
of the insect) with an ensuing gramineous crap should be a gaod place for 
trap-siting. Our results support this hypathesis. The actual crop shauld 
be a grain (micra-climatically preferred by the ECB). If the whale flight 
period af the moth is to be observed, the crop should be autumn-sawn 
wheat, because of its late harvest. 

By means of "Biotrap" it is not passible to determine the flight peak 
of the moth. This information is necessary to terminate the applicatian of 
Bacillus thuringiensis or chemical agents to control the pest. But the 
emergence of the first barers can be determined. The beginning of the 
flight is the point af time for releasing Trichogra!!llDa-wasps. 

The best results in trapping (mast barers, few nan-target insects) 
wi th the "Biotrap" was achieved when a dark colour was applied ta the 
original trap. It is remarkable that, though the traps are delivered in 
white, they catch better when sprayed with a white varnish. The intensive 
white colour of the original trap seems to attract nan-target insects aver 
lang distances. 

The "Pherocon lC Trap", which is commercially available in the U. S., 
was superior wi th respect to the amaunt af trapped males throughaut the 
flight period. Nevertheless, the flight peak could not be determined. 
However, the beginning of flight can be detected. 

For a reliable monitoring af the ECB we suggest the placement af 4 
traps per area for the "Biatrap" (2 x 60 µg and 2 x 20 µg 11-tda), and 3 
traps when the "Pherocan lC Trap" is used. 
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LDllTATIOll'S OF PHEROMONE TRAPS FOR HOHITORIHG POPULATIONS OF 

TUE EUROPE!N CORH EORER, Ostrinia nubilalis Hb. (LEPIDOPTERA: PYRALIDAE) 

J. STOaEL

Institut National de 1a Recherche Agronomique 
Station de Zoologie, B.P. 131 
33140 PONT DE LA MAYE, France 

The author studied the correlation between the number of male Ostrinia 
nubilalis caught in pheromone traps and the number of larvae, at har
vest, in stems of maize close to the· traps. The correlation was positi
ve at Marais Poitevin where the population remained below 0.75 larvae 
per plant, but negative in Beauce, where the population was above the 
threshold of 2.6 larvae per plant. 
Practical uses of tbis data to predict when crops are most at risk to 
this pest are discussed. 

1 • 1 btroduction 

An extension of infestation aerias by European Corn Borer is observed 
year after year in France. As a result many farmers must use chemicals to 
control this insect in the risk aerias. Sex traps are generally used to 
determine for this pest the exact moment for an insecticide traitement : 
that is the QUALITATIVE MONITORING. 

However it seems difficult to get by this technique a correct informa
tion about a QUANTITATIVE RISK of damage caused later by the larvae in the 
stems. In other words : what is the relationship between the male captures 
in summer and the larval population level in Autumn in the maize fields? 

We selected 2 maize cultivation aerias known since a long time for 
their different level of E.C.B. population 
- the Beauce region where an insecticide traitement is always a necessity
because an high level
- the Marais poitevin where it is'nt because a low level of population.

In a preliminary experiment, we confirmed in these 2 aerias the presen
ce of the same pheromonal strain of O. nubilalis : the strain "Z", whose 
the males are attracted by a precise blend of the 2 stereoisomers of the 
11-Tetradecenyl Acetate (11-TDA) Z/E : 97/3.

"INRA Sextraps" were put in different localities in the 2 above aerias 
(4 in Beauce region, and 5 in Marais Poitevin). Each trap was baited with 
100 y g of the same phe:.omone blend in rubber septa dispensers. During the 
experiment the traps follcved the growth of the plant because insects pre
fer tp stay at the upper level of the maize canopy. At the end of the sex 
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trapping season, by dissecton of 100 Maize stems, in each place, we evalua
ted the number of larvae present in each locality and for the two aerias. 

3 .1 Resu1ts and discussion 

The comparison of male captures to the numbers of larvae locality by 
locality permitted us to draw 2 regression curves : 
In Marais Poitevin : a positive and signific.ant c.orrelation (Yl) between 
cumulative male captures up to the end of the first flight and the larvae 
numbering at autumne 

Yl = -14,42 + 0,44 X (r = 0,95 J P 0.02) 
In Beauce region : a negative and significant correlation (Y2) between male 
captures and larvae numbers 

Y2 = 1095.66 - 2.38 X (r = 0.99 l P 0.01) 
These 2 correlations were already significant at the whorl stage of the 
Maize (22 july) which happened at the half of the flight. 

According to these data it is easy to see that for a same number of 
male trapped (between 175-195) it is possible to observe later 2 different 
levels of damages caused either by 0.75 larvae per plant or 7,0 larvae per 
plant. If in the 1th case there is no risk of yield loss, on the contrary, 
above 1 larvae per plant the loss can reach 25 % at harvest. 

Consequently, with such observations it is oviouoly impossible for the 
farmer, using sex traps, to monitor with prec.ision the risks of damages 
caused by the ECB in his fields. 

To explain such different results according to the population level of 
the pest we propose an hypothesis based on the competition : pheromone dis
penser-wild female. 

The most species of Lepidopterous females generally release between n 
nanogr. and n micro.gr. of pheromone during their dusk attractive period. 
To draw a parallel, a rubber septum loaded with lOO

)"
g of synthetic phero

mone can be assimilated to a SUPER FEMALE. 
In these conditions, in a low level population aeria, it is a big com

petition between this super female and the \fild females present in the 
maize field. 

Consequently the number of males is OVERESTIMATED. On the other band in 
a high level population aeria, this competition is not so hard because the 
big number of wild females. Then, one male flying upwind toward a synthetic 
bait has many chances to meet a true female on its way. In this cases it 
stops and copulates J of course this male is not trapped and it is clear as 
a result that the number of males is UNDERESTIMATED. 

Conclusion 

These observations proved that it is not possible every where to bound 
the insect captures is summer with the larval population level in autumn. 
From a point of view of application, excepted the case of NEGATIVE 
PREDICTION, it is possible to indicate to the farmer a valuable capture 
number for a decision traitement. The sex trapping is not an applicable 
method for a QUANTITATIVE MONITORING of the European corn borer. 

Nota 

More details of these observations are available in AGRONOMIE, 1984, 
n°4, 597-602.
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PRACTICAL EXPERIENCES IN MONITORING LEPIDOPTEROUS FOREST PESTS 

H. BOGENSCHÜTZ
Forstliche Versuchs- und Forschungsanstalt Baden-Württemberg, 
7800 Freiburg, Federal Republic of Germany 

Integrated pest management systems were introduced into 
forestry early in this century, to achieve stable forests on an 
economic basis. lt is evident, that forest entomologists quick
ly made use of insect pheromones to enable them to monitor the 
population dynamics of pests. A substantial amount of research 
has been carried out since the early enthusiastic studies, how
ever the results were not always satisfying. Therefore, the im
portance to analyze the results obtained in the past became 
evident. For this purpose the working group "Use of pheromones 
and other semiochemicals in integrated control" of the Interna
tional Organization for Biological and Integrated Control of 
Noxious Animals and Plants (IOBC)/West Palaearctic Regional 
Section (WPRS) sent out questionnaires entitled "Survey on the 
use of attractant chemicals for insect detection and monitor
ring" (BUES 1989). This paper evaluates the replies gathered 
from the survey with special attention drawn to the lepidopte
rous pests. The results on the use of bark beetle pheromones is 
delt with in the following paper by NIEMEYER (1989) and other 
contributions to this volume. 

A total of 58 questionnaires were returned, 9 of which 
were received after the deadline for the general evaluation of 
BUES (1989). The replies came from 12 countries within the li
mits of the WPRS (including Israel), as well as Czechoslovakia 
(belonging to the EPRS) and Canada. The distribution of the re
plies does not correspond with the importance of forestry in 
the economy of each country. Same countries with vast forest 
areas, above all Sweden, but also Great Britain and Belgium 
failed to respond (see tab. l in BUES 1989). The number of re
plies from each country is a reflection of the promotion of the 
questionnaires by working group members or the activity of phe
romone research in the countries. 89 % of the questionnaires 
were answered by researchers. The replies reported on 21 diffe
rent species (tab. 1). The most important lepidopterous pests 
mentioned are: the nun moth, Lymantria monacha, the gypsy moth, 
!:_y_mantria dispar, the larch bad moth, Zeiraphera diniana, and 
the nearctic spruce bud-worm, Choristoneura fumiferana. lt is 
logical that h_. monacha, one of the most dangerous pests in the 
Central and North European coniferous forests, leads the list. 
Monitoring its population dynamics is an important task of the 
agencies responsible for forest protection. lt is easy to un
derstand why we received only two replies about h· dispar. The 
gypsy moth is a very important pest in Eastern Europe, in the 
Mediterranean countries, and especially in North America. In 
Central and North European forests however, the gypsy moth is 
only of small importance. In accordance with this fact, it must 
be noted that the two questionnaires came from Sardinia and 
Slovakia. Furthermore, two replies mention z. diniana which 
seem to be representative considering the geographic distribu-
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Table 1: Forest pests mentioned in the questionnaires 
arranged by the number of replies 

Species 

Coleoptera 
Ips typographus 
Trypodendron lineatum 
Pityogenes chalcographus 
Ips sexdentatus 
Orthotomicus erosus 

Lepidoptera 
Lymantria monacha 
Paranthrene tabaniformis 
Tortrix viridana 
Panolis flammea 
Thaurnetopoea pityocampa 
Cossus cossus 
Lyrnantria dispar 
Operophthera brumata 
Rhyacionia buoliana 
Zeiraphera diniana 
Coleophora laricella 
Choristoneura fumiferana 
Choristoneura murinana 
Gypsonoma aceriana 
Laspeyresia pactolana 
Orgyia antiqua 

family 

Scolytidae 
Scolytidae 
Scolytidae 
Scolytidae 
Scolytidae 

Lymantriidae 
Aegeriidae 
Tortricidae 
Noctuidae 
Thaumetopoeidae 
Cossidae 
Lytnantriidae 
Geotnetridae 
Tortricidae 
Tortricidae 
Coleophoridae 
Tortricidae 
Tortricidae 
Tortricidae 
Tortricidae 
Lymantriidae 

Number 
of replies 

11 

6 

2 

1 

l 

6 

5 

4 

3 

3 

2 

2 

2 

2 

2 

l 

l 

l 

l 

l 

l 

tion of this species: The larch bud moth is a typical species 
cf the alps, where European larch and Swiss stone pine are in
fested. Whereas in the Sudeten Mountains the main hast is Nor
way sptuce, on which outbreaks are not seldom. Accordingly, the 
two replies came from Switzeriand and Czechoslovakia. 

Less irnportant species are represented ftequently in the 
replies, whereas other very important pests are missing such 
as: �2_inotia tedella (Tortricidae), Dendrolimus pini (Lasiocam
pidae), and �alus piniarius (Geometridae). Sex attractants 
are available for the first twn mentioned species (ARN et al. 
1986), and both have been tested in the field (PRIESNER et al. 
1984, 1988). The search for an attractant for �- 2_iniarius has 
not yet been successfull although a lot of analytical work has 
already been done (BOGENSCHÜTZ et al. 1985). 

In interpreting the replies, it is important to know that 
no practical foresters answered the questionnaires. Therefore 
the question arises: Are the pheromone systems not yet intro
duced to forestry well enough, so that they can be handled by 
foresters in the field without the help of researchers? lt was 
asked in the questionnaire: Is the system, which is to be re
ported on, operational or still experimental? The replies show 
that some of the Scolytid systems are well introduced in prac
tice: 62 % of the replies confirm that the system is operatio
nal. On the contrary, only 22 % of the systems used for Lepi
doptera are operational. 
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The essential contents of the questionnaire concentrated 
an three themes: the trapping systems used, the collected data, 
and the interpretation of the data. 

1. The trapping systems

To catch bark beetles, commercial traps were applied al
most exclusively such as: the drain pipe trap (Borregard), the 
slot trap (Theyson) and the flat funnel trap (Röchling). For 
Lepidoptera there was a large spectrum of commercial or self
made trap types available. They can be divided into traps with 
sticky boards and traps with a container (high capacity traps). 

Commercial dispensers were used for J_� !:_1'..Q.ographus (Ips
lure from Borregard, and Pheroprax from Shell Agrar), Pityoge
nes chal�aphus (Chalcoprax from Shell Agrar), and Trypoden
dron lineatum (Linoprax from Shell Agrar). For the remaining 
�pine bark beetle species and for all Lepidoptera, dispen
sers have been produced by chemical industries or by research 
institutes to correspond with each specific demand. Rubber 
plugs or tubes, polyethylen stoppers, polyvinyl chloride pel
lets, "Folienbeutel" (Shell Agrar) and "barrels" (Farmoplant) 
served as dispensers. 

Bark beetle traps were deployed singly or in small groups 
(details will be given in the following papers an bark beetle 
monitoring). The operations for catching Lepidoptera were vary 
variable. Up to 12 traps were exposed per stand in line or in 
another geometrical figures. The number of traps and the posi
tion to each other in more or less homogeneous stands is a very 
important problem in the statistical evaluation of the catches. 
The employment of the trBps in about eye level was a very con
venient procedure and therefore most often used. Traps were 
usually read once a week. This schedule is appropriate for the 
normal procedure using high capacity traps. In applying sticky 
traps readings should be carried out more often to avoid trap 
saturation, especially when population densities increase. 

lt is not possible to go further into the details at this 
point. However, the !arge variety in the methods used, showed 
that in monitoring lepidopterous forest pests, the technologi
cal transfer to practical use in the field is less advanced 
than for bark beetle management. 

In this context the difficulty of interpreting trapping 
data should be mentioned. lt will only be possible to compare 
results from different localities or from different seasons, if 
the equipment used and its subsequent operation are standar
dized. An obligatory standardisation would accelerate the eva
luation of thresholds. Seme of the replies made proposals in 
this direction. 

2. Collected data

Analysis of the collected data (tab. 2) showed no essen
tial differences between Coleoptera and Lepidoptera. However it 
is noteworthy to mention, that the qualitative events of flight 
phenologies were estimated more often than the quantitative da
ta for establishing the flight activity of the male moths. The 
phenological dates, as well as the catches per time unit be-
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Table 2: Data collected in forestry 

Number of entries in percent of a total 
of 21 questionnaires on Coleoptera and 
of 37 questionnaires on Lepidoptera 

Questions on 

flight phenology 
beginning 
peak 
end 
shape of curve 

individuals caught 
day 
week 
generation 
flight period 

weather conditions 

densities of developmental stages 

intensity of damages 

Coleoptera 

67 
67 
67 
57 

6 
29 
33 
48 

38 

0 

24 

Lepidoptera 

72 
67 
67 
39 

25 
31 
25 
47 

39 

31 

47 

came more accurate with increased readings. Besides the quest
ion of accuracy, there is another problem in using sticky traps 
in monitoring forest insect pests. From experience we know that 
the catches vary depending on the number of individuals adhe
ring to the glue. Saturation can be avoided in exchanging the 
sticky boards in short time intervals. With the results from 
short time readings it is possible to draw very accurate flight 
curves. Catches like these represent the flight activity very 
well. However, readings taken more often than one per week can 
not be recommended for field work. Such a system would be too 
expensive. Therefore non-saturating traps should be preferred 
in forestry. 

3. Interpretation of the data

In this section the evaluation of the replies was especi
ally difficult. The answers were often inaccurate, probably be
cause some of the questions were not clearly formulated. lt was 
asked, whether the number of individuals caught were used: for 
dete12_tion including survey, distribution, flight observation, 
and quarantine, or for tim� of other monitoring methods, and 
of control treatments, or for risk assessment. The answers con
centrated on detection and risk assessment.Timing was mention
ed only in 19 resp. 32 % of the replies (tab. 3). Data gathered 
from Lepidoptere was often used for detection purposes, more 
than that obtained from the Coleoptera, for risk assessment it 
was vice versa. A relative high number of replies on Coleoptera 
stated, that there was a relation between trap catch and popu-
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Table 3: Interpretation of data 

Number of entries in percent of a total 
of 21 questiannaires an Caleoptera and 
af 37 questionnaires an Lepidoptera 

Use for detection 
of distribution 
of flight phenolagy 

Use far timi..Q_g_ 
of ather sampling methads 
of treatments 

Use far risk assessment 
Is there a relatian between 
catch and populatian density? 
Is a threshald used? 

If not reached: no risk? 
(negative prognosis) 
If reached: 
insecticide applied? 
further observations? 
(early warning) 

Coleaptera 

38 (=100) 
50 

100 

19 (=100) 
25 

100 

57 (=100) 
75 

42 ( =100) 
40 

20 
40 

Lepidoptera 

70 ( = 100) 
92 

58 

32 (=100) 
50 
50 

28 (=100) 
36 

82 (=100) 
75 

0 
100 

lation densit�, whereas a threshold catch was seldomly used. In 
Lepidoptera, there was an obvious higher uncertainty cancerning 
the relation between catch and density. Nevertheless, thres
holds were often used. Threshold values, gathered through ex
perience, are applied to determine ''negative prognosis" and 
"early warning". Risk assessment is the most impartant goal for 
using traps with attractants in forest protection, however it 
is far from be�ng reached. Ocassionally the answers in the 
questionnaires expressed suppasitianal information rather than 
well-founded knawledge. Same of those questioned, explicitly 
advanced the wish for future research to derive a correlatian 
between flight activity and damage, or to estimate an accurate 
warning threshald. To achieve the First aim Special research is 
necessary, while the second could be attained, if standardized 
trapping systems would be applied aver larger time spans and 
areas. 

At the end of the questionnaire those surveyed were asked: 
"Are yau satisfied with the system you use?" and: "Do you think 
the effart is justified in view of the results obtained?''. Ob
viously, these questians are difficult to answer. 62 % af the 
respondents did not answer any of them. 31 % were satisfied 
with their system, 38 % consider the effort ta be justified. 
The goal of the survey using questionnaires was not only to 
show the present situation in applying attractants, but also 
had the function of pointing to the need for further research. 
Research priorities should concentrate on the development of 



-64-

commercially available traps having high catching capacities 
without saturation and lure formulations with constant release 
rates over long time spans. Furthermore, there should be a sys
tem of standardized trapping operations and warning thresholds 
possible through a better exchange of data not only within the 
WPRS but also with colleagues in the EPRS. 
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�TILISATION DU PIEGEAGE SEXUEL POUR LA SURVEILLANCE DES 
LEPIDOPTERES DEFOLIATEURS FORESTIERS. 

C. DESCOINS

I.N.R.A., Laboratoire des Mediateurs Chirniques, Dornaine de
Brouessy, 78470 Magny-les-Harneaux.

Resurne : Par rapport aux rnethodes traditionnelles de surveil
lance (observation des rarneaux attaques, comptage des oeufs, 
piegeage lurnineux), le piegeage sexuel, grace a son faible 
prix de revient, sa facilite d'emploi et sa selectivite permet 
de detecter a coup sUr la presence de tel ou tel defoliateur 
dans un peuplernent, rneme ade tres bas niveau de population, 
et de deterrniner avec precision la date du vol des adultes et 
son evolution dans le temps. 
Il ne fournit cependant qu'une appreciation qualitative du 
niveau des populations sauvages, les correlations entre ce 
niveau et le nornbre d'insectes captures par piege etant diffi
cile a etablir, surtout en periode de forte infestation ou 
lorsque le peuplement n'est pas suffisarnrnent isole. 

Introduction : Les attaques des defoliateurs forestiers rnettent 
rarernent en jeu la vie meme de l'arbre mais des defoliations 
repetees peuvent engendrer des stress aboutissant a des 
symptornes de deperissernent. Elles peuvent cependant avoir des 
effets indirects sur l'activite touristique (L. dispar) et 
lorsqu'il s'agit d'especes dont les chenilles sont urticantes 
(Processionnaire du pin, cul brun) il peut s'en suivre des 
consequences sur la sante hurnaine, surtout en foret peri
urbaine. 

De plus, depuis ces dernieres annees, on assiste soit a des 
pullulations d'especes autochtones jusqu'alors inoffensives 
(Tordeuse du sapin), soit a la colonisation d'essences exo
tiques par des especes jusqu'alors exclusivement infeodees a 
des hotes autochtones (ex. Processionnaire du pin sur Douglas). 
Enfin l'irnrnigration active ou passive d'especes etrangeres (ex.

Hyphantria cunea) fait toujours peser des risques sur l'etat 
phytosanitaire de la foret. 

Necessite d'une surveillance phytosanitaire de la foret 

Les exernples cites precedernrnent montrent clairement qu'une 
surveillance efficace de la foret est necessaire pour detecter 
les gradations de populations de ravageurs conduisant aux 
pullulations, les irnrnigrations accidentelles, les changernents 
d'habitude alirnentaire des ravageurs indigenes et leur 
repartition. 

Pour etre vraiment efficace, cette surveillance devrait aussi 
etre quantitative c'est-a-dire permettre d'evaluer les pertes 
de production dues aux defoliateurs forestiers, rnalheureusement 
cette evaluation est tres äifficile a faire et il n'est pas 
possible de repondre a la question suivante "quelle est l'im
portance de la cornpetition exercee par les insectes a l'egard 
de l'honune pour l'utilisation des ressources forestieres ?". 
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llne bonne surveillance n'est possible que si on prend en compte 
des donnees concernant la biologie des ravageurs telles que 
leurs capacites de dispersion, l'aptitude a la migration, la 
presence de populations genetiquement differentes, les periodes 
exactes d'activite des adultes, malheureusement ces donnees 
manquent bien souvent et sont peu accessibles compte-tenu des 
methodes generalement utilisees (comptage des oeufs, suivi des 
dates d'emergence des adultes sous cage, utilisation du pie
·geage lumineux l •

Apports du piegeage sexuel des males dans la surveillance 
des lepidopteres defoliateurs forestiers 

Le piegeage sexuel grace a sa facilite d'emploi, son faible 
prix de revient et sa grande selectivite permet d'apporter des 
elements de reponse aux problemes precedemment poses et en 
particulier : 
- de detecter avec precision la presence de tel ou tel ravageur
dans un peuplement (ex. Choristoneura murinana),
- de determiner au niveau d'un peuplement la date exacte
d'apparition des adultes (Biofix point) et de suivre l'evolution 
.des vols au cours du temps,
- d'apprecier qualitativement les niveaux des populations sau
vages par estimation du nombre d'insectes captures par piege,
- d'estimer quantitativement les risques encourus par le peuple
ment en etablissant des correlations entre, par exemple, le
nombre d'oeufs deposes par unite de surface ou de longueur
choisie et le nombre d'insectes captures dans les pieges (Tor
deuse verte du chene).
Cependant ces estimations ne sont valables qu'en presence de
faibles niveaux de population et sous reserve que le peuplement
ne soit pas soumis a des emigrations ou des immigrations
d'insectes.
Pour etre efficace, le piegeage sexuel doit se faire avec des
pieges adaptes au comportement precopulatoire des males
(L. dispar, T. pityocampa) et utiliser des attractifs speci
fiques et performants qui ne sont pas toujours le reflet exact
du bouquet pheromonal emis par la femelle. Le support de dif
fusioq de l'attractif joue en effet un röle tres important et le 
taux de diffusion varie avec la nature et la quantite des pro
duits qui y ont ete deposes.

Conclusion : Le piegeage sexuel des defoliateurs forestiers 
n'a ete effectue que sur un petit nombre d'especes ' surtout 
dans l'ancien monde et doit faire encore l'objet d'etudes appro
fondies. 
Les difficultes deja rencontrees dans l'interpretation des re
sultats des captures pour les ravageurs des cultures se trouvent 
amplifiees en foret a cause de la complexite du biotope, des 
difficultes rencontrees dans l'appreciation des degats et de nos 
lacunes sur la biologie de nombreux ravageurs. 
Il constitue cependant un outil precieux et extremement sensible 
de surveillance et son emploi se generalisera tres probablement 
dans les prochaines annees. 
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UTILISATION DU PIEGEAGE SEXUEL POUR LA DELIMITATION DE L'AIRE 
DE REPARTITION ET POUR L'ESTIMATION DES NIVEAUX DE POPULATION DE 

Choristoneura murinana (HB.) EN FRANCE 

Resume 

P. DU MERLE et J.-F. CORNIC

I.N.R.A., Station de Zoologie Forestiere,
Avenue A. Vivaldi, F-84000 Avignon

Une enquete sur la Tordeuse du Sapin Choristoneura murinana (Hb.) asso
ciant piegeage sexuel et visite de peuplements a ete menee dans pres de 
200 peuplements de Sapin pectine et de Cedre de l'Atlas. Les resultats 
revelent que le ravageur, jusqu'alors presque inconnu en France, y est en 
fait largement repandu, en particulier dans la moitie sud du pays, ou ont 
ete decouverts de nombreux foyers de pullulation. Le piegeage sexuel per
met de discriminer les peuplements "a risque" mais non d'evaluer l'impor
tance de ce dernier. 

1. Introduction

Choristoneura murinana (Hb.) (Lep., Tortricidae), dont les degats sont
bien connus en Europe centrale, a pour hote habituel le Sapin pectine, Abies 
alba Mill. Ce dernier est largement represente en France, ou son aire n� 
relle, tres morcelee, s'etend a travers les Vosges, le Jura, les Alpes, le 
Massif Central, les Pyrenees, la Corse et meme la Normandie. Jusqu'en 1980, 
toutefois, c. murinana y faisait figure d'espece tres rare, signalee seulement, 
outre le versant alsacien des Vosges et la limite orientale du Jura, de trois 
localites (dont une tres douteuse). En 1980, une pullulation de l'insecte fut 
decouverte dans une sapiniere du Massif Central, ou les degats se poursuivi
rent les annees suivantes. On pouvait des lors craindre que des situations 
analogues n'apparaissent - si ce n'etait deja fait - dans d'autres peuplements. 
Aussi fut-il decide, en 1985, d'engager une etude ayant pour objectifs de 
delimiter l'aire de repartition de la tordeuse dans le sud de la France et d'y 
evaluer ses niveaux de population. 

2. Methodes

L'etude, menee avec le concours des Services Forestiers et avec celui du
Laboratoire des Mediateurs Chimiques {I.N.R.A.), a consiste en une enquete par 
piegeage sexuel, qu'ont completee des visites de peuplements. Elle a porte sur 
l'ensemble de l'aire naturelle du Sapin pectine dans les Alpes, le Massif Cen
tral et les Pyrenees, ainsi que sur des reboisements ages en cette essence 
situes hors des limites naturelles de son aire. En 1988, elle a ete etendue au 
nord-ouest de la France (Normandie, Morbihan) et egalement, suite. a la decou
verte d'une pullulation de la tordeuse sur Cedre de l'Atlas, Cedrus atlantica 
Manetti, a des cedraies du sud-est du pays. Au total, 170 sapinieres et 21 
cedraies ont fait l'objet a ce jour d'une campagne de piegeage, selon les 
modalites suivantes : 1 piege par peuplement, non saturable (modele UNI-TRAP); 
capsule attractive chargee a 100 pg d'une pheromone de synthese (Z9-DDA + Z11-
TDA dans la proportion 10/1); releves bimensuels tout au long de la periode de 
vol. Certains des peuplements, dont tous ceux ou l'abondance des captures 
laissait craindre des degats importants, ont ete ensuite visites dans le but 



-68-

d'evaluer l'intensite de la defoliation. 

3. Resultats

Les resultats de l'enquete demontrent que c. murinana est present un peu
partout a l'interieur des limites naturelles de-l'aire du Sapin pectine dans 
les Alpes et le Massif Central. Son niveau de population y est tres variable. 
Cinq regions, repiirties entre les deux systemes montagneux, se montrent parti
culierement menacees ; 15 sites de pullulation y ont ete mis en evidence. La 
tordeµse est egalement presente dans les sapinieres naturelles de Normandie. 
En revanc�e, et fort curieusement, elle est totalement absente dans la chatne 
pyreneenne, ce que ne permettent pas d'expliquer les conditions climatiques. 

Hors de l'aire naturelle du Sapin pectine, l'insecte a ete capture dans 
des sapinieres du massif de l'Aigoual, du departement de l'Aveyron et du sud 
de celui du Morbihan, ainsi que dans 11 cedraies du sud-est de la France 
(Loire, Ardeche, Drome, Vaucluse, Alpes-de-Hte-Provance), certaines situees a 
tres basse altitude. 

Il ressort de l'enquete que la tordeuse est capable de se developper, et 
meme dans une large mesure de pulluler, dans des conditions climatiques tres 
variees : depuis le niveau le plus chaud, a Pin d'Alep, de l'etage mesomedi
terraneen jusqu'a des altitudes tres elevees (record observe : 1780 m), ou le 
Sapin cotoie le Meleze et le Pin Cembro, ou encore jusqu'a des milieux soumis 
a un climat atlantique accentue (cas du Morbihan et de la Wormandie). En fait, 
le ravageur est sans doute capable de se deveiopper a peu pres partout en 
France (sauf en tres haute montagne) des lors qu'il dispose d'une plante hote 
lui convenant. 

En ce.qui concerne la relation entre nombre des captures par piegeage 
sexuel et niveau de population, les donnees recueillies conduisent aux conclu
sions provisoires suivantes : des captures annuelles (par piege) inferieures a 
la centaine d'individus correspondent toujours a des densites de population 
tres faibles, ne presentant nul danger dans !'immediat; des captures de 100 a 
400 papillons environ correspondent apparemment toujours a des degats encore 
tres legers, mais µn certain risque apparatt que l'insecte n'atteigne en quel
ques annees l'etat de pullulation; au-dela de 400 males captures enfin, tou
tes les situations peuvent etre observees depuis des degats encore insigni
fiants jusqu'a un etat de pullulation extreme, et cela que les degats pris en 
consideration soient ceux commis l'annee du piegeage ou l'annee suivante. A 
titre d'exemple, la defoliation des arbres etait quasiment nulle dans une 
sapiniere ou le piege a capture 5000 males, mais totale dans une autre ou 11 
n'en a pris que 550. 

4. Conclusions

En guere plus de 3 ites .( l 'anne� 1985 ne comptant qu.' a peine), l 'enquete
a permis d'obtenir des informations detaillees sur la repartition et le degre 
de nuisibilite dans une grande partie de la France (dont trois vastes ensem
bles montagneux d'acces souvent difficile) d'une espece tres discrete lore
qu'elle ne pullule pas. Les donnees recueillies ont, en particulier, totale
ment bouleverse notre appreciation de l'importance economique de la tordeuse. 
Elles mettent clairement en evidence, par leur ampleur, la remarquable effi
cacite du piegeage sexuel comme outil d'acquisition d'informations sur la dis
tribution geographique d'un insecte. En matiere de surveillance des popula
tions et de prognose, au moins dans le cas de C. murinana, le piegeage sexuel 
se montre beaucoup moins performant. Il permet-neanmoins de discriminer a peu 
de frais les peuplements "a risquei,, ce qui est deja un acquis considerablt,. 
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The problem of hark beetle monitoring 
w1th aggregat1on pheromone traps 

H. Niemeyer

Niedersächsische Forstliche Versuchsanstalt 
Abteilung Waldschutz 

Summary 

Bark beetle traps baited with aggregation pheromones 
of Ips species or Pityogenes chalcographus can cause 
infestations of nearby standing trees, depending on 
the beetle population density and its regional aggres
sivity, on the vitality of the trees and on the 
distances between traps and trees as well as on the 
distances between the traps along the stand margi ns. 
The shorter the distance between trap and next tree or 
the Conger the d i stances between traps the h i gher i s 
the risk of infestation. The modern system of bark 
beetle control uses pheromone traps mainly to reduce 
local population densities under the level of in
festation risk by establishment of trap lines with 
distances between traps of 20 - 50 m along stand mar
gin. A modern monitoring system operates a few of 
these control traps as "monitor traps" with a high 
surveying frequency to give a rough idea of the 
regional population trend. The ratio of catch and in
fes.tation worses enormously depending on factors as 
mentioned before. So thresholds of hazard can have a 
relative status only. 

1. Introduction
In Germany, bark beetle pheromones are up to now much 

more used for mass trapping than for monitoring. I' 11 try 
to explain why and to show up some conditions for the pos
sible application of monitoring systems. 

2. Some aspects of biology and trapping techniques to illu
strate the problems.

In opposite to the sexual pheromones of lepidoptera, 
the aggregation pheromones of bark beetles Iure both, males 
and females. Normally, the sex which is selecting the hast 
tree - at first being attracted by hast borne volatiles -
and attacks it first releases the aggregation pheromone 
which is biosynthezised in the hindguts using the monoter
penes of the hast tree (1, 2, 3). Commercial pheromones, 
avai label for most of the aggressive scolytids in Europe 
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and North America, are identical to the natural ones (2, 4, 
12, 13, 14) and released by dispensers, in Europe pre
ferably made of sponge cloth and included in plastic bags. 

There are different trap types on the european market 
representing the two basic designs: the "landing trap" 
which consists of a pipe and imitates a trunk, and the 
flight barrier trap. The last named design is, in general, 
the more effective one because it demands only one action 
of the beetle: the approach to the flight barrier, all the 
rest happens "unwillingly" to the beetle which, after con
tact with the flight barrier, fells down into a collecting 
vessel from where no escape is possible (9). Field tests in 
Germany, using a special experimental design to eliminate 
the adverse effects of position and time, proved the black 
slot trap to be the best type among different flight 
barrier and "landing" traps (10, 7). The black colour is an 
indispensable feature of a flight barrier trap because, on 
a short distance, the trunk imitating dark silhouette acts 
as an optical stimulus (5). In West-Germany, about 90 % of 
all bark beetle traps in practical use are slot traps. 

The fact that both sexes are Iured to the source of 
aggregation pheromone explaines why host material can be 
attacked and colonized in the immediate vicinity of that 
source. Thus, monitoring bark beetles is at the same time a 
high enlargement of the infestation risk. Seme aggressive 
species, in Europe first of all Ips typographus, Ips cem
brae, Ips sexdentatus and Pityogenes chalcographus, can 
overwhelm the resistance of even a normal healthy living 
tree, provided enough beetles are lured to the spot of the 
pheromone source. And this is the more likely the higher 
the temperature and the higher the local population density 
which, for its own part, is depending on the amount of sui
table breeding material and hat summers. 

The diameter of the endangered zone around a natural 
pheromone source (e.g. a succesfully attacked tree) or an 
artificial one (a pheromone trap) depends on the beetle 
species, its local population density and the actual 
weather condition (2, 4, 7, 8). Each tree which is colo
nized acts as a new source of pheromone and of infestation 
risk for the neighbouring trees. By such chain reactions an 
areawide outbreak can occur and destroy all older stands of 
Norway spruce. So, between 1944 and 1951 about 30 Millions 
of cbm of coniferous trees were killed by bark beetles, 
first of all by Ips typographus, in Middle Europe (6). 

3. Er.perie�c�s Mith monitoring ba�k b�eetiing scolytids by
pheromone traps as an 1nappropr1ate rnea�s to detect the
I0calit1es of cr"Tf:ical popuiat1on dens1t1es.

Our modern inlegrated control system for bark beetles 
includes - beside the aspects of "clean forestry", sur
veying infested trees and eliminating the brood - als� 
traps baited with aggregation pheromones, namely Pheroprax 
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for Ips typographus and ChalcopraxR for Pityogenes chalco
graphus (7, 8). 

The first instructions to realize this system in prac
tical forestry implied also monitor traps to find out 
stands endangered by Ips typographus. These monitor traps 
were positioned along the margins of the stands outside of 
them with security-distances between 10 and 15 m apart from 
the next living spruce in order to avoid pheromone-induced 
infestations. The allowed distances between traps differed 
between 100 and 200 m but, in practice, very often only one 
trap per stand was employed. Following the instructions, 
the monitor traps should have been checked at least once a 
week or immediately after a day of flight activity (th8se
are days with air temperature in shadow of at least 18 C 
and very low wind speed). If one trap on a stand margin had 
trapped 250 or more of typographers per flight activity day 
the distances between all traps along that stand margin had 
to be reduced down to 50 or even 20 m correspondi ng wi th 
the number of beetles catched in the monitoring traps 
there, that means, the higher the catch the lower the 
distances between traps. By this means monitoring changes 
into mass trapping at the particular stand margin; phero
mone traps in distances of 50 m or less act as a control 
system in order to reduce the local population density 
under a level which is no longer a sufficient basis for a 
succesful infestation of living trees. 

Indeed, experiences in both practice and experiment 
show that mass trapping as one part of an integrated con
trol system is able to reduce the infestation rate of stan
ding Norway spruce through Ips typographus by 80 to 100 % 
( 7). 

But, regarding the monitor traps with their long 
distances to each other, experience taught too that the de
manded frequency of checking catch and possible infestation 
in nearby standing trees cannot be achieved by practical 
forestry. Thus, nearly all new infestation spots in forests 
with pheromone traps were located in the immediate vicinity 
of the monitor or single traps. 

4. Observations on trap catches and infestation rates
as a bas1s to v1ew spat1al mon1tor1ng

Experimental and pract1cal exper1ences of 10 years 
give a rough idea of catches per trap and year which may be 
correlated with infestations of living trees. If traps are 
positioned about 10 m apart of the next spruce the critical 
value is in a range of about 4000 Ips typographus as a mean 
per trap and stand: some few i nfestati ons in th i s parti cu
lar stand are likely to happen. Maybe this is the begin of 
epidemic population levels. In practice a security distance 
of approximately 15 m is preferred. This will reduce the 
trap-induced probability of infestations significantly, but 
not so the trapping efficiency. But, catches will decrease 
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rapidly beginning with distances of 20 m between trap and 
stand margin; probably because most beetles refuse to leave 
their habitat over such a distance. On the other hand, 
distances shorter than 10 m will increase the probability 
of infestations - for example to a threshold of hazard in 
the range of about 2000 typographers at a distance of 6 m. 

lt seems to be much more difficult to give thresholds 
of infestation hazard for Pityogenes chalcographus which 
can be tr�pped by the new commercial pheromone dispenser
Chalcoprax at numbers of some 100000 beetles per trap and 
year. 

So we see that such "critical values" are far away 
from being weil defined and fixed damage thresholds. 
Frequency and intensity of infestations are dependent on 
numerous parameters such as distance between pheromone 
source and next tree, susceptibility or vitality of the 
stand, weather conditions, climatic and microclimatic 
factors, regional differences in agressivity of the beetles 
and probably other so far unknown factors. 

5. Proposals for the possible use of aggregation pheromones
to �on1tor bark beetles

w1th respect to the before mentioned problems of moni
toring the infestation risk of single stands, another 
system is about to be introduced into practical pest 
management. That is to monitor trends or shifts in regional 
populations of bark breeding scolytids by means of phero
mone traps. The problem is to minimize pheromone-induced 
infestation and to find an adequate sampling size to be 
representative for the real but unknown population trend of 
the region under economically reasonable conditions. 

In some states of the Federal Republic of Germany such 
monitoring systems are working. In Lower Saxony, for 
example, a total area of 100 000 ha of norway spruce is 
monitored by use of ·150 traps for Ips typographus and 
another 150 traps for Pityogenes chalcographus, all traps 
distributed over 15 forest districts which are repre
sentative for the main forest regions. To avoid pheromone
induced infestations, as they occur with too few traps per 
stand, our monitor traps are "normal II traps determined out 
of permanently working "control trap lines" (with distances 
between traps of 20 - 50 m depending on the local hazard 
estimated by previous infestations). These determined traps 
are operated as monitor traps; that means a checking fre
quency much higher than with the other (control-) traps of 
the line, i. e. after each flight activity day each monitor 
trap must be emptied, the catch must be recorded on a 
prescribed data form and the neighbouring trees must be 
examined to detect beginning infestations in time. 
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TWO METHODS FOR..E..STIMATING SPRUCE BARK BEETLE DAMAGE RISKS 

Jan Weslien 
Swedish University of Agricultural Sciences, Division of Forest Entomology. 

Two methods, one based on pheromone traps and the other based on 
pheromone-baited trees, were evaluated as indicators of tree mortality 
caused by the spruce bark beetle lli typographus (L.). Both methods 
reflected damage within forest districts well, indicating that they may 
be used in assessing risks for damage caused by this bark beetle species. 

I ntroct uction 

The spruce bark beetle Ips typographus is distributed throughout the 
Palearctic range of its host tree Norway spruce Eicea abies L. (Karst.). At 
low population levels the bark beetle is restricted to breed in non-resistent 
material such as cut timber or windthrown trees. Healthy trees can be 
killed and utilized for breeding only if the population level is high enough. 
Very high poulation levels can lead to outbreaks that go on for several 
years with catastrophic consequences. It would be of value to forest 
managers if they were able to estimate relative population levels of lli 

tyQQgraphus in a given forest district. In a cooperative effort between 
forest. entomologists in the Nordic countries, Denmark, Finland, Norway, 
and Sweden, two methods for estimating relative population levels and 
damage risks were evaluated (Weslien et. al. 1989). 

Methods 

In each of the 4 countries 3 forest districts were chosen, ranging in 
latitude from 56' N to 66'30' N and in size from 1000 to 9000 ha. Within 
each district 5 sites for pheromone trap deployment and 5 sites for 
pheromone buiting of trees were chosen eact spring during 1984, 1985, 
and 1986. The ! 0 sites wühin each district and year were genera1ly spaced 
apart by at least 300 m. At each of the trapping sites, which were located 
on fresh spruce clear-feliings, a group of 3 pipe traps was set 2 0 m south 
of the adjacent forest. The mean catch per district and year was calculated 
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using the trap group as sampling unit (n=S ). At the tree-baiting sites, 
situated along north facing forest edges, a dominant or eo-dominant, 
apparently healthy spruce was baited. The number of spruces killed and 
successfully colonized at each tree-baiting site was counted in late 
summer, and the mean number was calculated for each district and year. 
The mean catch and the mean number of sucessfully colonized trees were 
compared with results from annual inventories of tree mortality caused by 
Ips typographus within the districts. The inventories were made in 
autumn along spruce forest edges that adjoined clear-fellings made in 
recent years and that contained trees large enough form typographus. 

Results 

The mean catches ranged from 9SO to 46 000 beetles per trap group 
while the mean number of trees colonized per tree-baiting site varied from 
0 to S for the different districts and years. The standard errors were low 
for the mean catches, averaging 1 S %, while the precision at estimating 
colonization success was poor (s.e. averaging 44% of the mean). The 
inventories of tree mortality yielded values ranging from O to 1 SO killed 
trees per km of spruce forest edge. There was a strong linear correlation 
between mean catches and log-transformed tree mortality (r=0.82). The 
correlation between colonization success at tree-baiting sites and tree 
mortality was weaker (0.S9), owing to one deviant observation. 

Conclusions 

The results indicate that it should be possible to develop syste ms based 
on traps or baited trees for estimating relative population levels and 
damage risks. A trapping system should be useful for following year-to
year regional population trends and for defining situations of low risk. A 
system based on baited trees may be particularly useful following 
stormfelling or other catastrophic events, when priority for sanitation must 
be given to areas with the highest risk levels. 
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FORECASTING POPULATION TRENDS OF THE SOUTHERN PINE 
BEETLE1 DENDROCTONUS FRONTALIS 

R. F. Billings and J. P. Vite 
Forest Pest Control Section, Texas Forest SerYice, Lufkin, Texas, USA 

and Forstzoologisches Institut der Universitat Freiburg 1. Br., Germany 

Summary 

Barrier traps baited with the population aggregation pheromone 
"frontalin" and rapid-release dispensers of pina turpentine are being 
successfully used to predict annual infestation trends of the southern 
pine beetle, Dertdroctonus frontalis Zimmermann (Coleoptera: Scolytidae) 
in the southern United States. Using a system developed in Texas, traps 
are deployed in early spring to sample dispersing populations of D. 
frontalis and its predator Thanasimus dubius F. (Coleoptera: Cleridae). 
This predator responds to the same pheroiii'öiie bait and exhihits a density 
dependent numerical response to D. frontalis population gradations. 
Predictive variables from trap-cätch data include mean number of bark 
beetles/trap/day and the relative proportion of o. frontalis to T. 
dubius. The prediction system shows promise as ä useful tool for 
12.· frontalis pest management.

1.1 Introduction 
Infestation levels of the southern pine beetle (SPB), Dendroctonus 

frontalis Zimmermann (Coleoptera: Scolytidae), may vary widely from year to 
year in pine forests of the southern United States. In east Te�as, for 
example, major outbreaks of this destructive pest have occurred in 1949-50, 
1962, 1968, 1973-77, and 1983-86 (Texas Forest Service unpublished data). 
Forest managers need a reliable means to predict whether SPB populations are 
likely to lncrease or decline in the coming year in order to better cope with 
sporadic outbreaks. A predictive system that uses pheromone-baited survey 
traps deployed early in the flight season has been developed and is currently 
being pilot tested throughout the range of D. frontalis, 

1.2 Materials and Methods 
The pheromone trap consists of a 12-funnel non-sticky barrier trap 

manufactured by Phero-Tech., Inc. of Vancouver, British Columbia. Each trap 
is baited with two Eppendorf capsules of pure "frontalin", the aggregation 
pheromone for D. frontalis (Kinzer et al. 1969). This phero�one also 
attracts a major SPB predator, the clerid Thanasimus dubius F. (Coleoptera: 
Cleridae) (Vit� and Williamson 1970). To increase the level of response cf 
SPB and its predator, a 250 ml dispenser of steam-distilled turpentine from 
loblolly pine (Pinus taeda L.) is placed in each trap (Billings 1985). 
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In 1987; following successful trials in Texas, forest entomologists in 
eleven southern states cooperated in a pilot test of the survey system. 
Each cooperator placed two pheromone traps in each of three separate 
sawtimber pine stands within selected counties or National Forest Ranger 
Districts. The traps were deployed in March or April to coincide with the 
spring dispersal of SPB and clerids (Moser and Dell 1980), as indicated by 
the flowering of native dogwood, Cornus florida L. Insects were collected 
at weekly intervals for four consecutive weeks from 28 localities. The 
actual SPB infestation trend (increasing or declining) that occurred in each 
state and locality where traps were placed was determined from aerial 
detection records of new infestations for 1987 versus 1986. 

1.3 Results and Discussion 
Southern pine beetles and clerid predators were trapped in each of the 

28 localities monitored, but the relative abundance of prey and predator 
varied widely among localities, depending on infestation level and trend. 
Two variables obtained from early season pheromone trap catches proved of 
value for predicting SPB infestation trend for the current year: mean number 
of SPB/trap/day and "percent SPB", the latter computed by dividing total 
numbers of SPB by total numbers of SPB + clerids per trap. Based on a plot 
of these two variables from 28 localities monitored in 1987, four different 
infestation trend categories were delineated: 1) low infestation levels 
occurred in localities where mean number of SPB/trap/day was less than 6; 2) 
declining SPB activity (compared to 1986 levels) occurred in those localities 
where mean percent SPB was 40 or less (e.g. T. dubius outnumbered D. 
frontalis); 3) moderate change or static infestation levels were reported in 
localities where mean percent SPB exceeded 40 and mean SPB/trap/day was equal 
to or less than 35; and 4) high or increasing infestation levels developed 
whenever percent SPB exceeded 40 and mean SPB/trap/day exceeded 35. For 
localities in which SPB trap catch data indicate a moderate change in SPB 
activity (category 3), whether infestation levels will increase or decline 
apparently cannot be reliably forecasted from a single trap catch. In such 
cases, a comparison of mean SPB/trap/day for the current year with that for 
the previous year from the same locality would provide a basis for 
differentiating between increasing and declining infestation levels. The 
SPB pheromone survey is being repeated in 63 localities within 13 southern 
states in 1988 to validate this interpretation of pheromone trap results. 
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Suneillance de Lymantria dispar L. en Pologne 

BURZYNSKI J. et A. KOLK 
Institut tfe Recherches forestieres a Varsovie (Pologne) 

Lymantria monacha L. est l'un des insectes les plus nuisibles aux forets de 
Pologne. 

Entre 1946 et 1977, 25 operations de lutte ont ete menees, sur une surface 
totale de 113 000 hectares de peuplements de pins, de sapins et melanges. 

De 1978 a 1985, L. monacha s'est multiplie dans !es regions septentrionales 
de la Pologne ä un degre jusqu'alors jamais observe dans ce pays, ni meme en Europe. Au 
cours de cette periode l'insecte a atteint des densites de population considerables: on a 
souvent observe plusieurs dizaines de milliers de chenilles par arbre (sur certains arbres, plus 
de 100 000 individus ont ete denombres). Au total, 3,7 millions d'hectares de forets, 
principalement de pins, ont ete touches, 3 millions d'hectares environ ont fait l'objet 
d'operations de lutte. 

Au cours de la seule annee 1982, on a lutte contre L. monach(J sur 2,3 
millions d'hectares, ce qui a necessite l'utilisation de 159 avions et de 23 helicopteres. EN 8 
ans, la surface totale cumu!ee traitee avec des pyrethrinoides s'est elevee ä 6,3 millions 
d'hectares. 

Depuis 1984, en Pologne, afin de deceler le plus töt possible les territoires 
ou !es pulJ.ulations de L. monacha sont en augrnentation, on utilise le piegeage sexuel des 
mäles. !es pieges sont appates avec la pheromone sexuelle de synthese Lymodor. Leur nombre 
depend de l'etendue des complexes forestiers et de leur composition en essences. 

A !'heure actuelle, en Pologne, on recommande de placer: 

- un piege pour 50 hectares dans les complexes forestiers couvrant jusqu'a 500
hectares, 

un piege ppur 100 hectares dans ceux dont Ja surface est plus importante. 

Les pieges sont mis en place dans les peuplements äges de plus de 20 ans . 
. iuste avar,t ie debut des emergences des adultes de L. monacha. Ils sont accroches chaque 
annel." <mx me,mes arbrns, a 2 m. ,:nviron au-dessus du so!, toujours au meme emplacement 
(durablement marque Sl!I l'arbre). 

Les cornple:rns forestiers ou le r;ombre moye:i de mäles de L. monadw 
captures pa, piege depasse 1 500 individus spnt consideres comme etant des territoires oil Ja 
population de l'insecte est en augmentation. L'annee suivante, on y place un nombre plus 
eleve de pieges ,�t on y effectue des observations portant sur: 

- l'intensite. du vol des adultes (en denombrant les femelles sur des arbres
echantillons), 
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- l'abondance des chenilles (sur des arbres abattus ou sur des piles contröles).

Au total, ce sont 50 000 pieges ä pheromone qui sont ainsi repartis dans les 
forets polonaises. 

Les resultats du piegeage des mäles de L. monacha indiquent qu'entre 1986 
et 1988 un accroissement de la population de l'insecte -pourtant present sur tout le territoire 
polonais- ne s'est produit que dans peu de peuplements, ce qui n'a pas necessite la mise en 
oeuvre d'actions de lutte. 
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L 'efficacite des pieges a attractif utilises pour capturer les Scolytides 

J. »URZYNSKietA.KOLK
Institut de Recherches Forestieres a Varsovie (Pologne) 

Les forets de la Pologne, qui couvrent 8,6 millions d'hectares, soit 28% 
environ de la surface geographique du pays, sont en <langer permanent ou periodique a cause 
des pullulations frequentes de nombreuses especes nuisibles, de champignons parasites, de 
facteurs abiotiques, ainsi que de Ja pollution atmospherique, qui tend a croitre actuellement. 

Les arbres affaiblis et malades sont attaques par des insectes parasites 
secondaires, ce qui entraine leur deperissement en masse. Au cours des annees 1970-80, Je 
volume d'arbrjs abattus a cause des degäts d'insectes parasites secondaires a atteint l a 2,j
millions de m par an. De 1�80 a 1987, ce volume a oscille entre 2,5 et 19,5 millions de m 
(en moyenne 7 millions de m par an). 

Cette situation exige Je perfectionnement continuel des methodes et des 
moyens de prevision et de lutte contre !es insectes parasites secondaires, ainsi que 1a 
recherche de methodes et de moyens plus efficaces. Dans ce groupe, !es pheromones 
d'agregation sont d'une grande importance; on les utilise Je plus souvent pour appäter divers 
types de pieges, comme attractif des mäles et des femelles. 

Depuis quelques annees, on utilise en Pologne, pour Je piegeage des adultes 
d' I ps typographus L., Trypodendron lineatum L. et Pityogenes chalcographus L., !es 
pheromones produites par SHELL AGRAR (RFA), respectivement: Pheroprax, Linoprax et 
Chalcoprax. On les place dans des pieges-barrieres, ou dans des pieges a tube qui imitent !es 
troncs d'arbres. 

Suite a de nombreuses experimentations utilisant des pieges classiques en 
recherche forestiere (piege-ecran triangulaire en feuille plastifiee de type IBL-2, piege a

fente de Theyson et piege-tube de Borregaard, ainsi que le piege modele 1979 a entonnoirs 
multiples, semblable au piege canadien), on a constate que le piege polonais type IBL-2, etait 
Je plus efficace. II unit !es avantages des pieges-tubes et ceux des piege�-ecrans. La 
diminution de Ja surface efficace du piege IBL-2 de 1 m2 

a moins de 0,5 m"' exerce une 
influence importante sur l'efficacite des captures pour !es trois especes de Scolytides. 

On a compare l'efficacite des pieges triangulaires (IBL-2) en fonction de 
leur pos1tion (dans le peuplement vegetal ou sur surface degagee; a 10, 20, 40 ou 80 m de 
distance de la lisiere de la foret) et de leur hauteur au--dessus du so! (2, 4, 8 m). 11 apparait 
que !es pieges appätes avec du Linoprax doivent etre places sous le couvert vegetal, a 2 m de 
hauteur et a 20-40 m environ de Ja lisiere; ceux appätes avec du Chalcoprax doivent etre 
places de la meme fa�on, mais a 10-20 m seulement de la lisiere. 

L'utilisation dans un meme piege du Chalcoprax et du Linoprax ne diminue 
pas l'efficacite du Chalcoprax. En revanche, l'utilisation dans un meme piege du Chalcoprax 
et du Pheroprax diminue d'environ 30% !es captures de Pityogenes chalcographus.
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MONITORING Al\'D LURE AND KILL OF PARANTHRENE TABANIFORMIS ROTT. 
(LEPIDOPTERA; SESIIDAE) 

L. G. MORAAL *• C. VAN DER ImAAN **

Nani taring 

In The Netherlands, poplars are planted on a larire scale in the new polders. 
The young trees can bc attacked by the wood-boring larvae of Paranthrene 
tab::miformis; the stems thus weakened can hrenk off, resulting in great 
damafre. In 1984, 1985 and 198G, the sex attrnct::mt 
[(E.Z.)-3,13-octadecadicn-l-ol] was used i.n "Unitraps" to monitor the 
distribution and seasonal occurrence of this moth. Males were trapped in 10 
different locations in the north, centre and south of The Netherlands. Flight 
occurred from the end of May until early September. The "Unitrap" did not 
appear to be very effective: only low pcr-ccntages (12--57��) of visiting males 
were captured. Diurnal flight activity was monitored in 1985 with a 
motordriven time sampling trap. M:lles were cauirht only in the afternoon, from 
about 13.00-19.00 h; flight culminated betl,een 15.00-17.00 h. 

Lure and kil 1 

In experiments bcing dom' to protcct young pop1,ll' pl:-rnl cd ions outside the 
nurseries the males are lured with the sex attractant (chemical attraction) 
to imitation females (visual attraction) on p1:--isti.c strips smcc1rcd with a 
mixture of paraffin and the pyrethroid Cypennethrin (0.05\ a.i.). In 1987, 
smooth plastic strips with pri.ntrd imagrs nf :--i fMnnlr wrrr fixrd to thc 
trees. In further experiments, dbbed plastic is bring usc,i to hinder flow 

down of the insecticide, and 3-dimensional rnodels made of coloured clay are 
attached to enhance visual attractivity. Lured rn,les try to copulate and thus 
contact the insecticide. They become immobile nftn· some minutes and die 
1-1ithin about two hours. The airn is to prcvent the females being impregnated, 
hy climinating the males rn1d thus rPducing the numbcr of infestations in 
treated areas. 
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STOREO PRODUCTS ANO GENERAL TOPICS 
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A REVIEW' OF TRAPPING TECIINIOUES FOR STORED PRODUCT INSECTS 

Summary 

P.M. COGAN and J. CHAMBERS
Ministry of Agriculture, Fisheries and Food 

Agricultural Development Advisory Service 
Slough Laboratory, London Raad, Slough 

Berks SL3 7HJ, UK 

Significant advances in the detection of stored-product 
insects have been made in the last 20 years, largely due to 
improvements in trapping. Sex pheromones have been used success
fully to enhance traps for detection and monitoring and 
also to produce control strategies for phycitid moths and some 
species of the major short-lived beetle pests. Few of the beetle 
aggregation pheromones have yet been exploited commercially and 
much laboratory and field evaluation is still required. To 
improve detection of most storage beetle species it may be 
preferable to bait traps with food lures. 

Introduction 
Stored products suffer irreversible lasses when attacked by ·insect 

pests. As storage hygiene has improved so has the awareness of the 
contribution made by insect pests to lasses. This has resulted in a demand 
from the trade leading to a widespread increase in the use of detection 
methods for determining ever lower levels of infestation. In the last 20 
years significant increases in the ability to trap storage insects have 
occurred and this has been coupled with the development of strategies for 
insect detection, monitoring and control. 

This review concentrates an the problems of trapping the major storage 
insect pests and how these affect the development of control strategies for 
moths and beetles. 

KOTH TRAPPING 

The principal storage moths found in Europe and North America are the 
phycitids, Ephestia species and Plodia interpunctella and the gelechid 
Sitotroga cerealella. In each case the females produce a sex attractant 
pheromone which may consist of one or more components. The �- cerealella 
pheromone is (Z,E)-7,11-hexadecadienyl acetate (HDA) and has been used to 
bait traps for detection and monitoring (7, 28) but work has concentrated 
an ehe phycitids, which have a wider economic impact There is a need to 
trap more than one species and it is fortunate that all the phycitids are 
attracted by one long-range female produced sex pheromone (Z,E)-9-12-
tetradecadienyl acetate (TDA). As the pheromone response is specific to 
males, traps can be used to detect and monitor populations without the fear 
of attracting egg-laying females into food areas or attracting such females 
to commodities that may have become contaminated with the pheromone. 

Lures with synthetic TDA pheromone became commercially available in 
the lace 1970's. Traps were used in a variety of storage premises, chiefly 
for detection and monitoring moth populations. Food factories and ware
houses were monitored using TDA-baited sticky fly papers or delta-shaped 
traps (15,23,25) or using plastic funnel traps (5). Haines (11), Fleurat-
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Lessard et al (9) and Fleurat-Lessard (8) tried wich limited success to 
reduce populations of phycitids by release of high doses of TDA, whilst 
Reichmuth et al (25) used sticky pheromone traps to reduce E. elutella in 
food warehouses by mass trapping of the male population. More recently, 
Trematerra and Battaini (27) have reported a reduction in numbers of &·

kuehniella by using funnel pheromone traps in the much more difficult 
environment of a modern flour mill. 

Control strategies have been proposed following the first successful 
use of TDA baited traps. Timing of fumigation in food warehouses and a 
chocolate factory to control P. interpunctella and E. elutella based upon 
trap catch was proposed by Reichmuth et al (25). A similar approach by 
Hoppe and Levinson (15) produced population curves for phycitid moths in a 
chocolate factory and they proposed the timing of control measures based 
upon trap-catch data. Reichmuth � (24) followed this with a specific 
reconunendation that granaries in West Berlin should be fumigated one month 
after the first peak emergence of E. elutella as determined from trap catch 
data. Sifner and Zdarek (26) produced an insecticide treatment threshold 
figure of 42 E. cautella per trap per two week period in a chocolate 
factory. This figure was derived from accepted levels of pest presence in 
machinery. They achieved control using only half the number of spray 
treatments previously used in a year. Cogan (5) reported the use of 
pheromone-baited sticky traps in a control strategy whose success was 
measured by the incidence of customer complaints related to moths found in 
the finished product. Thorough cleaning and spraying contact insecticide 
in the machinery close eo the highest trap catch significantly reduced 
complai.nts and trap catch. 

In summary, moth pheromone trap data has enabled individual control 
progra�.mes eo be devised and applied successfully in a number of food 
factories. warehouses and flour mills. Threshold levels of trap catch 
which tri.gger remedial action may be set as low as one moth in sensitive 
areas such as finished products, particularly baby foods and chocolate. In 
premises with less sensitive products, threshold levels of trap catch may 
be set eo suit local needs and vary within the premises(21). Thresholds 
have been used for both treating entire buildings (26) or for localised 
control where the highest trap catch dictates ehe site of remedial measures 
( 5). 

BEETLE TRAPPING 

In contrast to the work on moth species, a far greater research effort 
has been undertaken in laboratories to investi.gate beetle pheromones but as 
yet the same level of success in practical applications has not been 
achieved. The trade needs improved detecti.on but: it does not necessarily 
follow that the identification of pheromones in the laboratory will have 
any practical application. The pheromones have a number of components and 
also may be complex and expensive and have to compete with the aromas of 
the infest:ed commodity. Also, the use of a species-specifi.c pheromone may 
not be appropriate in a storage environment where it may be necessary to 
trap any of several species. 

Detection of beetles in bulk grain has until recently only been by 
sampling the grain usi.ng a spear or vacvum sampl.er and sieving the samples 
for insec.ts. This method is used more because the grain sampl.es are 
analysed for other qualities than any particular suitability. Indeed this 
conventi.onai detection has been shown to be ext:remely unreliable (33,34) 
Most recent research has utilised insect probe traps (Z,19) to detect 
beetles within grai.n bulks. Although the traps have proved to be 
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better Chan conventional sampling methods, laboratory trials indicate that 
they catch a very small percentage of insects present (6,33). Performance 
of these traps may be improved by attractants and examples of other traps 
which have been improved with pheromones include ehe cardboard refuge 
(Storgard) traps (1,2) and two types of cornmercial adhesive trap (3,35). 

Pheromones of all the major species of storage beetles have been 
determined (3,4) but unlike the storage moths few of the beetle species 
produce a female sex pheromone and those that do are generally short
lived. Same of these sex pheromones have found cornmercial application. 
Pheromone baited traps have been used to monitor the seasonal emergence 
patterns of Lasioderma serricorne in a Japanese cigarette factory (31) and 
Trogoderrna species have been successfully detected and monitored in a 
number of storage situations in the.USA (3). In the majority of beetle 
species, which are long-lived, the males produce an aggregation pheromone 
which attracts both sexes. Practical applications of aggregation 
pheromones have included dominicalure, used in traps for the estimation of 
aerial density of Rhyzopertha dominica in warehouses (16), Trunc-call 
for detecting Prostephanus truncatus in farm stores (12) and Triboliurn 
pheromone in field studies to trap I. castaneurn.(2). lt is unfortunate that 
inhibitory isomers in the synthetic Triboliurn pheromone may result in some 
reduction in aggregation response (3). Recent improvements in trap design 
(35) and the production of the pheromone without the inhibitory isomers
have enabled Cogan and.Sanderson (unpublished data) to successfully monitor
T. castaneum in a UK maltings.

The pheromones of the storage cucujid, silvanid and curculionid beetles
are more complex. This may be iliustrated by ehe aggregation pheromone 
components of 3 Cryptolestes and 2 Oryzaephilus species which consist of 7 
closely-related unsaturated monocyclic lactones (20). The 3 aggregation 
pheromone components of one of the species, Q. surinamensis have been 
studied in considerable detail (32). In pitfall bioassays differences in 
response by the sexes were not only found with regard to individual 
components but also to alterations in the blend ratio. There was no 
difference between the sexes with regard to EAG responses which may be 
explained by assurning a difference in response when the central integration 
of olfactory inputs occurs. This work demonstrates not only the complex 
nature of the aggregation pheromone components in this group but the need 
for all 3 components to be used in a lure and to be used at the optimum 

blend ratio. lt further serves to demonstrate that laboratory work in this 
field should not rely on a single study such as EAG but should be backed up 
by bioassay work relevant to the final use of the chemicals in the field. 

As storage beetle aggregation pheromones are mostly species specific, 
mixed lures will be required if they are tobe used for general monitoring 
of stored products. Some mixtures of pheromone components have shown 
success in interspecific trapping, for example in laboratory studies; 
sitophinone has been shown to trap 3 Sitophilus species: oryzae, zeamais 
and granarius (30)1whilst in the field, Rhyzopertha dominica and f. 
truncatus have been trapped using dominicalure (14). Also, Lindgren et al 
(17) found no inhibition of catch when �- ferrugineus and I. castaneum
were trapped using mixed or separate lures. If traps are tobe used for
detection of many species then the possibility of component interaction
leading eo a reduction in attractancy as shown by Vick et al (29) with
Storage moths, must be considered. 

In summary, the short-lived storage beetle sex pheromones have found 
cornmercial applications for detection and monitoring (2,31) whilst a few of 
the long-lived beetle aggregation pheromones have been used in storage 
situations (2,16). The more recent laboratory scudies of the cucujids 
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silvanids and curculionids (30,32) show that the pheromone components 
of these beetles are of considerable complexity and still require much work 
on their chemistry, production,and response as well as field demonstrations 
of their value. 

The use of food as an attractant to storage beetles has been 
demonstrated using bait bags (22),whilst Chambers (4) has detailed ehe use 
of food attractants for storage beetles. Cogan and Wakefield (6) found 
that carob (Ceratonia siliqua) a constituent of bait bags, enhanced surface 
pitfall traps in grain but the use of such a food lure may not be 
commercially acceptable in food production areas due to the risks of 
insects breeding in lost lures. Chambers (4) records that laboratory tests 
have shown carob volatiles to elicit attractive responses from all the 
major stored product beetle pests. Research is in progress at our 
laboratory to produce a lure which incorporates carob volatiles for use in 
beetle traps. This lure should overcome many of the specificity problems 
associated with the use of aggregation pheromones and should the lure be 
lost it would not provide a breeding site for insects. 

Although some attempts at quantifying trap catch data have been made 
(10, 18) the traps yield qualitative data which is unlikely to become 
quantitative until trap catch relationships with such factors as type of 
grain, trapping period, location of traps and the influence of physical 
factors are understood (33). 

CONCilJSIONS 

Considerable progress has been made recently for the detection and 
monitori.ng of stored product insects. Pheromone components of all the 
major pests have been identified and many incorporated into traps used in 
control strategies. Traps incorporating the phycitid moth pheromone TDA 
are now an integral part of moth control programmes whilst the use of 
beetle aggregation pheromones may in future be limited to specific pest 
problems and traps baited with food lures used for general detection. 
Understanding the relationship between trap catch and infestation levels in 
grain still requires much detailed laboratory and field studies and it may 
be some years before this goal is achieved. 
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EFFICACITE COMPA�EE DES P�..A_l'l:f.f-RCIMCJNl'.t DANS UN t;_rHREPOT 
DE TA�AC J.NFESTE Pr1R Ephestia elutella <HUbner) 

.i..1J1.J2.. , P y r a 1 i da e l 

R. Geneve•, R. Delon• et F. Fleurat-Lessard
* SEITA - Direction de la Recherche, Developpement et Oualite

INRA - Laboratoire des insectes des denrees 

Resume 
La comparaison de 5 modeles de pieges A pheromone a ete 
realisee dans un entrepöt de tabacs exotiques de l'ouest de 
la France, infeste par la pyrale !;;r,h_�-�!.t� .. Jt1-J�J-�_U.�.· Un piege 
lumineux sans attractif a ete utilise en temoin. Les pieges 
ont ete disposes en carre latin avec permutation des 
positions chaque semaine et renauvellement des diffuseurs A 
pheromone tautes les 5 semaines. On a abserve la similitude 
du pattern des captures sur l'ensemble des pieges, qui 
fonctionnent en synchranisme, y compris le pieqe lumineux. Un 
pieqe insaturable ("Math-trap" de BCSl a permis le plus qrand 
nombre de captures. Le piege t.i qlu C"Local-trap" INRA) donne 
de bons resultats en depistage mais, il se sature rapidement 
dans ce cas de forte infestation, compare aux modeles de 
pieges-reservoirs ("Mastrap" d'Agrimont ou "Multi-pher" de 
Biacontrölel. L'utilisation des pieges est A relier avec le 
niveau d'infestation des ravageurs, certains canvenant bien 
pour l'avertissement, d'autres paur le piegeage de masse. Des 
methades de lutte d'accompagnement sont necessaires dans le 
second cas lorsque l'infestatian est importante comme dans la 
Situation etudiee. 

1.1 Introduction 

L'absence de passibilite d'utilisation d'insecticides de 
contact dans les entrepöts de tabacs est un des facteurs de 
la relative proliferation de la pyrale du tabac: !;phe_st_i_a 
elutella (Hübner), en particulier dans !es lacaux 
appravisionnes regulierement en tabacs exatiques importes en 
France. La fumigatian A la phasphine <PH3l est autarisee 
mais, les inconvenients dus A la lourdeur de la mise en 
oeuvre du procede et A l'absence de remanence convient mal A 
la resolution des cas d'infestation chronioue apportee 
reoulierement avec le tabac aui rentre en stockaae. 
Le pieoeaqe de masse par oheromane est passible avec divers 
materiels et peut canstituer dans certains cas une lutte 
curative si l'infestation n'est pas trop impartante 
(Burkholder, 1981). Taus les pieges n'ont pas la m�me 
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efficacitd qui, dans le cas du pidqeage de 

traduire par le meilleur rendement 
masse, doit 

quantitatif. 
se 

Une 

expdrience de comparaison de diffdrents matdriels de capture 
des papillons nuisibles a dtd entreprise dans un entrepöt 
d'un hectare environ et contenant 12 000 m3 de balles de 
tabac. L'objectif visd dtait la comparaison de l'efficacitd 
du matdriel de pidgeage couramment utilisd mais, dans une 
situation d'entreposaqe nouvelle par rapport a celles ddja 
dtudides par d'autres auteurs (Levinson & Buchelos, 1981; 
Hodges et al .• 1984; Buchelos & Levinson, 1985; Trematerra & 
Battaini, 1987; Fleurat-Lessard et al., 1988). 

1.2 Matdriel et mdthode 
Cinq types de piAges ont dtd utilisds: un piAqe lumineux 
servant de temoin; le Local-trap de l'INRA; Je Multi-pher de 
Biocontröle; le Mastrap d'Agrimont et le Mothtrap de 
Bioloqical Control Systems. Les trois derniers modAles sont 
qualifids d'"insaturables" ou piAQes t; reservoir d'insectes. 
Les 4 piAges a pheromone ont dte appattds avec le m�me 
diffuseur contenant Smq du produit attractif 
<Z,E-9,12-14:Ac>. Les piAges ont etd disposds en 5 blocs de 5 
piAges formant un carre latin. Dans chaque bloc, une 
permutation des positions est intervenue chaque sema1ne. 
Toutes les 5 semaines, les diffuseurs ont dtd changes au 
moment o� le dispositif revenait dans sa configuration 
initiale. Le pidgeage a dte maintenu pendant 28 sema1nes et 
les rdsultats hebdomadaires sont exprimes dans la figure 
suivante: 

-1. 3 Resultats 

w 250 
Q) 

,, �ein .. ,oin l(l) 

lumineu)( 
0.. 

p1ege 

0 200 1� Local • �rap ®
Q. 

piege INRA 

0 lu 
Masrrop © 

i; 150

1' piege Italien 
1' 

)i 
l'!ulti-pher � ..c piege Canadie 0.. 

w 
Moth trap ® C 100 i� 

<lJ 1: 
piege Ahglais 

E 50 

-1:) 

C 

o, 
:- N r') � lf) lO I"- CO Ol O - N r') � lf) '1) t-- a:, Ol O - � ..-, � lf) <O r-- ; 

Q�n ----------NNNNNNNNI 

semaines 
17.11 ß7 

ri9ur-e 1 . Re/eves des Coptvres d -�heshd elute lla eri enf,epÖt de tabac 

de md; ä novemb,e 1987 avec d,Ffer-ent:, modeles de p;e_qes 



-93-

Les principaux resultats observes dans la 
effectifs des captures aux differents 
suivants: 
- La forme des courbes de vol de papillons 
est bien decrite par tous les pieqes, y
lumineux qui a pu @tre pollue manuellement 
sexuel au moment des permutations ou qui a 
impregnation de l'environnement par le 
contenant l'attractif.

comparai son 
pieqes sont 

des 
les 

dans l'entrepöt 
compris le piege 

par l'attractif 
beneficie d'une 

pieqe precedent, 

- Le debut des captures est difficilement detecte par le 
piege "Moth-trap", cette observation pouvant etre associee a
l'effet repulsif de l'insecticide volatil qu'il contient.
- Sur une periode homogene de 7 semaines au centre de la
periode de pieQeaoe, le plus orand nombre de captures est
obtenu avec le "Moth-trap", le plus faible avec le piege
lumineux, les autres modeles n'etant oas sionificativement
differents.
- Les effectifs des captures sont correles d'un piege ä
l'autre, mais le pieqe a glu se sature facilement au cours 
des periodes de forte densite de papillons dans l'entrepöt.

1.4 Conclusions 
Le niveau des captures est reste tres eleve en relation avec 
la forte infestation d'E. elutella qui regnait dans les lots 
de tabac enireposes. Le total d'insectes captures <mäles> 
s'est eleve ä 13 296, tous pieges confondus. L'experience a 
prouve que l'impregnation du produit stocke etait importante 
ä partir de la pheromone diffusee et que l"efficacite des 
pieges dependait de leur conception, le piege ä glu 
"Local-trap" et le "Multi-pher" etant relativement moins 
efficaces pour le pieQea,�e de masse aue le "Moth-trap" et le 
"Mastrap", bien que ceux-lä soient bien adaptes au depistaqe 
precoce des infestations d'E. elutella. L'experience est ä 
renouveler pendant plusieurs annees pour apprecier la valeur 
du pieQeaoe de masse en tant que methode de lutte dans 
l'exemple d'utilisation etudie ou la relation avec les degats 
ne peut @tre realisee autrement qu'en observant les effectifs 
d'insectes captures et en les comparant d'une annee ä 
l'autre. 
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§1.1.!!!_ll!l!J:Y
An efficient new trap for stored product beetles makes simple and
effective use of pitfall and glue. The design works well even in austy
environments.

Introduction 
Stored foods are attacked by a wide range of insect pest species. 

However, for human foodstuffs in particular the tolerance of pest insects is 
low and monitoring to detect infestations reliably and as early as possible is 
an important part of pest management ((3); see Cogan, this volume). 

The need for early detection of low population densities of pests 
requires traps that are particularly efficient - both in encouraging entry 
and retaining those insects caught. A variety of methods of killing or 
retaining insects in traps have been used;some such as insecticides are not 
appropriate for use in food stores. 

Our preliminary experiments on glues showed some were very effective if 
the beetles were dropped onto it. However, grain stores and mills are 
extremely dusty and unprotected glue surfaces are rapidly made ineffective. 
The V.yatt-Wynn trap protects the glue by restricting entry of insects (and 
dust) to the 2 mm wide corrugations of the plastic 'Corex' (Fig. 1). Settling 
dust does not enter the trap. A second feature of the trap, the pitfall and 
overhang, provides a solution to the behavioural avoidance of glue by beetles. 

Two useful practical features of the trap, now made and marketed by 
Biological Control Systems Ltd* (Registered Design application No. 1047809), 
are that it is supplied baited with pheromone and ready to use and that the 
catch can be quickly scanned through the transparent roof. 

The detailed design of the trap was established by laboratory experiments 
and observations of the behaviour of Tribolium castaneum near and in traps 
baited with 1 mg R,R - 4,8 dimethyldecanal (supplied by BCS Ltd), the 
Tribolium aggregation pheromone (4). 

R��µH� 
The internal design of the trap had a marked ettect on the catch. Trap 

catch was almest doubled by having the inner edge of the corrugations 
o·verhanging the glue rather thar, a simple cliff pitfall of the same depth
(df�l,F=128.4, p<0.0001). Increasing the depth of the drop from l mm to 3 mm
also increased the catch (qv). Where catch was increased this was due to a
higher proportion of those enteLing being caught. This is li�ely to reflect a
greater sensitivity for detect:ing low population densities.

The standard llyatt-Wynn trap (1 mm deep) and 3 mm deep version were 
compared with Stargard (1). All 3 traps were baited with 1 mg R,R - 4,8 
dimethyldecanal. The Stargard pitfall contained 0.5 ml light mineral oil 
(Sigma M-3516) and the pheromone septum was placed in the recomended vosition 
11). After 1 h the percentage catches out of 25 beetles (on the glue or in the 
oil)(mean x, 95% confidence limits(CL) ,n=6) were: Wyatt-Uynn trap 1mm; x=39%, 
CL•23.5-55.2%; &yatt-Wynn trap 3mm:x=53%, CL=39.0-67.2%; Storgard: 
1=7%,CL=0.05-22.21. After 20 h the results showed the same pattern. The more 
rapid capture and imobilization of the beetles in the Wyatt-iynn trap suggests 

*address: Treforest Industrial Estate, Pontypridd, liid-Glam., CF37 5SU, UK.
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Wyatt-Wynn Trap 
pheromone lure 

corrugated plastic 

� 
roof 

cardboard 

overharig and pitfall pad 

1 cm 

Figure 1. The Wyatt-Wynn trap showing the clear plastic roof, corrugated 
plastic which the beetles walk through into the trap and the overhang over the 
glue pad. A cardboard cutout provides the depth for the pitfall effect. 

that these traps have a higher trapping effiency and would be more likely to 
disclose infestations. 

n�Jcl J:el=ltillg ()L �P!l Ji;�p 
The most important test of the traps is in the field - in competition 

with natural aggregations, other sources of food and shelter. A persistent 
Tribolium infestation at a maltings provided the opportunity to compare the 
Baitbag (2) and baited and unbaited Wyatt-Wynn traps made by BCS Ltd (F Cogan, 
HAFF, unpublished data, quoted by kind permission). The weekly catches for the 
baited Vyatt-Wynn trap (mean, 95� CL, n=60 trap weeks :x=l3.l, CL 9.5-17.2) 
and Baitbag were very similar (11.9, CL 8.1-16.4) and the 4-week total catches 
of adjacent traps were highly correlated (r=0.91,n=17, p<0.0001). The 
unbaited control trap not surprisingly caught fewer insects(X:=2.1, CL 1.3-
3.1). 

The possible promise of the trap for monitoring other stored product 
beetles including Oryzaephilus and Sitophilus is currently being investigated. 
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Insects Affecting Man and Animals Research l.ßboratory 

Solenopsis invicta was accidentally imported into the United states 
about 50 years ago and quickly attained pest status. The ants' potent 
sting, large numbers, and aggressive behavior have created public health 
problerns, and significant damage to several crops. The fire ant 
currently infests 11 southern states and Puerto Rico, but has the 
potential for survival in irrigated areas of New Mexico, Arizona, and 
California. Quarantine measures are in place; however, early warning 
detection rnethods are needed. We have initiated research to devise a 
species-specific trap that will catch foraging fire ant workers. The 
trap design is a limited access pitfall-like trap that excludes large 
non-ant insects. We are in the preliminary stages of fonnulating a fire 
ant selective food attractant andjor two attractant pherorrone systems 
(worker produced recruitment and queen produced worker attractant 
pheromones) 

Introduction 

Solenopsis invicta is a pest ant in the United states that was 
accidentally imported from South America. OVer the 50 years since its 
introduction it has developed an impressive reputation. Its dominant 
features are its aggressive behavior, potent sting, and large rnounds 
(nests). Each rnound can have up to 250,000 workers and there can be over 
100 rnounds per hectare. 

The :major cornponents of fire ant venom are piperidine alkaloids that 
have a wide range of physiological activities (histidine release, 
hemolysis, and antibiotic activity). The number of people exhibiting 
hypersensitivity is about 1% of the population (as in honeybees); 
however, because many more people are stung by fire ants, the nurnber of 
reports of deaths arid hyper-sensitivity is much greater than for bees. 
Fire ants are also an agricultural pest and have been shown i:o affect the 
yields of nurnerous crops from potatoes and okra to soy beans. 

CUrrently, the ant infests 11 southern states, as well as Puerto 
Rico. s. invicta has found its adopted home very attractive and is
present in most areas in high densities. The fire ant effe...-tively 
colonizes new territory because of its high production of sexuals and 
numerous :mating flights; however, transportation of ant colonies in sod 
and nursery stock accounts for its rapid distribution throughout the 
Southem United states. 'Ihe potential range includes parts of New 
Mexico, Arizona, Califomia, Oregon and Washington that have adequate 
rainfall or are irrigated. Quarantine treatments with chlordane were 
used until the late 1970's. Since its demise there have been numerous 
discoveries of the fire ant in Tennessee and Oklahorna, and west Texas. 
TWo isolated infestations were discovered and eradicated in New Mexico 
and Arizona. This highlights the need for fire ant-specific detection 
methods. 
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Colony Stages of Interest 
There are 4 basic colony stages to deal with 1) insemination of a 

female sexual, which takes place 100-200 meters in the air; 2) claustral 
colony founding, where the first· worker brood is reared by the queen in 
isolation; 3) incipient colony development, where worker numbers increase 
along with colony energy flow; and 4) the mature colony, which can 
contain up to 250, 000 workers and prcxiuce 5000 sexuals each year. All 
three of the last stages can be transported by man to other parts of the 
country, such as california. Isolated colony founding queens are 
extremely difficult to detect. The nost logical target for detection are 
worker fire ants foraging for food. 

Trappi.ng Methods and Specificity 
Pitfall traps are currently used in california at potential 

incipient fire ant population sites. These traps are non-insect 
discrilninant and are labor intensive. OUr laboratory has concluded that 
limited access pitfall traps baited with a fire ant specific attractant 
would provide the best initial approach to the problem. Small access 
holes effectively exclude non-ant insects. What rerrains is to 
incorporate a fire ant-specific attractant to further exclude non-target 
ant species. 

Research on the feeding preference of a najor non-target ant, P. 
morrisi, indicates a streng preference for soybean oil over pumpkin seed 
oil. These results are promising; however, further tests are necessary 
to detennine if pumpkin seed oil is selectively attractive to fire ants. 

Two fire ant pheronone systems have behavioral properties that nay 
prove useful in developing species-specific traps. Three cornponents 
frorn the trail pheromone have been isolated from the D.l.four's gland that 
attracts worker ants. Two of these cornpounds have not yet been 
synthesized. Their lack of availability has inhibited our evaluation of 
this pheromone corrplex. A second pheromone system is a queen produced 
worker attractant. Three cornponents are responsible for this activity and 
have been synthesized but are not readily available. To alleviate the 
problem of pheromone availability, we recently hired a postdoctoral 
research associate to synthesize the necessary cornpounds. Future reports 
will elaborate on our progress in naking fire ant trap detection a 
reality. 
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COMPARATIVE EFFECTIVENESS OF THREE PHEROMONE TRAPS 

B. D. PERKINS and G. MERCADIER 

Agricultural Research Servic,e, U.S. Department of Agriculture 

Summary 

Comparisons were made of 3 types of pheromone traps, an international 
funnel trap with VaponaR l/ killing agent, and an INRA-designed home 
made trap with funnel and Vapona killing agent, and an INRA home made 
design with water as the collecting/killing agent. More Autographa 
gamma L. were collected in the international trap, -73 percent vs. 21 
percent in the home made funnel trap, and 6 percent in the home made 
water trap. Despite this difference in numbers captured, it is 
suggested that further tests should be conducted to determine if the 
higher catch by the international trap is consistent. Syrphid flies, 
Episyrphus balteatus D., were also more attracted to the international 
trap, 88 percent, vs. 5 percent and 7 percent, respectively. The 
yellow and white col6r of the international trap may have ·been· more· 
attractive to this species than the green of the home made traps. 
Catches of miscellaneous species of insects and of other flies were 
similar for each trap, implying that the higher captures of A. gamma 
and of syrphids might be due to greater attractiveness of the 
international trap. 

1.1 lntroduction 

A program has been initiated to monitor occurrence and movement of 
certain insects across Europe. Such an effort should ideally use traps of 
equal performance in capture efficiency for purposes of comparing catches. 
Horne made traps of the INRA (National Institute for Agronomie Research of 
France) design and commercially available international funnel traps, either 
of which could be used in the program for monitoring populations of certain 
species of noctuid (Lepidoptera) moths; were compared for their relative 
effectiveness. 

1.2 Materials and Methods 

An international funnel trap with Vapona as the killing agent, a home 
made trap with Vapona and funnel insert similar to the funnel entry on the 
international trap, and a home made trap with water (and detergent} as the 

1/ This commercial product is not to be constru�d as recommended by the 
USDA to the exclusion of another product producing similar results. 
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trapping/killing agent were compared. The top half of the international 
trap was yellow in color, bottom white and cover green; the harne made trap 
was uniformly mat green with a white cover. The pheromone used in each trap 
was an experimental attractant for Autographa gamma L. (Noctuidae, 
Lepidoptera), supplied by the USDA Animal and Plant Health lnspection 
Service. Each of the ·3 traps was placed an a pole of adjustable height, 
5 m. away from the next trap, in a line. Height of the trap an the pole was 
adjusted weekly as necessary, so that each trap was just at the height of 
the growing crop. This 1987 study was conducted in an alfalfa (Medicago 
sativa L.) field of the USDA laboratory in Behaust (W. of Paris), France. 
Traps were examined weekly, and each was rotated at that time to a different 
pole, so as to eliminate any effect on the capture due to location. Fresh 
pheromone was supplied each month. Numbers of the target insect, !:_ gamma, 
were record- ed. Other insects captured were recorded also. For purposes 
of reporting, they were grouped into common categories, which might be broad 
or narrow, depending on numbers captured. 

1.3 Results and Conclusions 

The collection of !:_ gamma males was relatively low in 1987, totaling 
only 52 captured during the 25 weeks of the study. Of this total, 38 were 
trapped by the international trap, 11 by the harne made, Vapona trap, and 
only 3 by the harne made water trap. About half (25) of this number was 

captured during the 4 weeks of June 10 - July 7. A small second generation 
(9 males) was detected during the 4 weeks, October 1-30. lt is considered 
that the numbers in the catches indicated peak field populations of A. 
gamma, based on observations and collections of larvae by sweep nets---i-:n this 
and other sites. 

Captures of other insects implied a possible cause for this difference 
in!• gamma numbers. The capture of syrphids, Episyrphus balteatus, was 
higher in the international trap, numbering 120 of the 137 total captured. 
The home made trap with Vapona captured 7 and with water, 10. lt would 
appear that the yellow color of the commercial trap influenced this obvious 
difference. This might lead one to interpret the difference in numbers of 

!:._ gamma captured as also possibly due to color attraction. The low numbers 
collected and the erratic nature of the collection does not allow a 
definitive conclusion, however. 

Other insects captured did not exhibit this streng attraction to the 
international trap. Captures of flies other than syrphids were similar in 
each trap: 164 international, 188 homemade with Vapona, 170 homemade with 
water. Likewise, captures of other insects, excluding sudden one time 
anomalies, were similar for each trap. This indicates that the three traps 
had the potential for equal performance with some insect species and 
suggests that for other species the international trap might have a 
different capturing effect than the home made traps. Whether this was a 
function of design or other factor (yellow color) was unclear. Additional 
tests are warranted to determine whether the differences observed here are 
consistent for !• gamma and how the traps would perform for other noctuid 
species which have a different flight. behavior, particularly the target 
noctuids in the international monitoring program. 
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THE EF'FICIENCY OF SI'ICKY TRAPS 

E. D. M. MACAULAY
Institute of Arable Crops Research 
Rothamsted Experimental Station 

Harpenden ALS 2JQ, U.K. 

An attempt to determine an accurate saturation level for small sticky 
traps was unsuccessful. Although catches of more than 200 Plutella 
xylostella have been recorded using 20cm x 10cm sticky plates, these 
began to show a decline in efficiency within 2 hours and with catches 
of about 20 insects. While these are cheap and convenient to use it 
would be advisable to deploy them only against low density pests and 
where they can be frequently serviced. 

Cardboard traps incorporating sticky bases are probably the types most 
widely used in pheromone research, but several authors have observed 
deficiencies in their performance (Houseweart et al. 1981; Reidl 1980; 
Sanders 1978). A decrease of efficiency is generally attributed to the 
fact that each insect caught reduces the surface area available to catch 
the next one entering the trap and Daterman (1982) suggested a Population 
Index which gave an arbitrary weighting to higher numbers using the formula 

PI = 
(Mc-1 ) (Ac) 
Mc - Ac 

Where Mc is the maximum possible catch and Ac the actual catch. Daterman 
also emphasized the fact that the Mc for any insect/trap ccmbination must 
be accurately determined. 

Catches from pairs of sticky traps at 30 sites in South and East 
England peaked at about 200 diamondback moths (Plutella xylostella L.) 
and occasionally remained at this level for two or three weeks suggesting 
that this might be a maximum. In an effort to confirm this, a mass culture 
was establü,hed on Chinese cabbage in a glasshouse ( 7m x 3m). When very 
large numbers of moths were present in the glasshouse a single sticky trap 
placed therein appeared to saturate after 70 moths had been caught. This 
could of course be due to the elimination of all the sexually active males 
from the culture. Subsequently two 20cm x 10cm sticky plates were placed 
side by side with the attractant dispenser at the centre. One of the 
plates was replaced daily, the other was left to accumulate its catch. The 
two plates caught 85 and 56 moths during the first 24 hours after which the 
unchanged plate (85) continued to catch at a rate of about 10 moths/day 
while fresh plates caught 70 moths/day. From this it appeared that the new 
plates might also be saturating within 24 hours and hourly counts during the 
next day showed that cf the 50 insects caught, 50'/, were taken during the 
first 3 hours. The figure of 200 moths was found only once in 10 
experiments. 

The procedure was repeated with Autographa gamma and Ephestia. The 
largest number of A. gamma ever caught was seven while Ephestia, although 
considerably larger than Plutella could be caught in similar numbers. 
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Elkinton (1987) has shown reduction of catches in milk carton traps due 
to decornposition of trapped moths but this is unlikely to have accounted for 
the decreased catches after only 2 hours with P. xylostella. Sanders also 
considered that the declining efficiency of sticky traps for spruce budworm 
was in part due to a repellent odour produced by trapped males but suggested 
that this olfactory effect could be produced as a result of stress due to 
capture. While this may be a contributary factor it seems likely that the 
major part of the loss of efficiency is due to contamination of the surface 
of the adhesive with scales, not only those deposited by trapped moths in 
their immediate surroundings but by those that are partially trapped and 
escape. A considerable amount of work is required to throw further light 
on this, partly with non-scaly insects such as diptera. The cheapness 
and convenience of sticky traps means that they are a useful tool for use 
with low density pests and where they can be serviced daily. 
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ORCHARDS AND VINEY ARDS 



-104-



-105-

EMPLOI DU PIEGEAGE AVEC DES ATTRACTIFS DANS LA CONDUITE 

DE LA LUTTE CONTRE LES INSECTES NUISIBLES AUX VERGERS 

H. AUDEMARD

INRA - Station de Recherches de Zoologie et d'Apidologie 
(F) 81,Jt.O MONTFAVET

Les possibilites de piegeage en verger se sont considerablernent accrues 
au cours de Ja derniere decennie avec la rnise au point d'attractifs sexuels 
pour une trentaine d'especes de Lepidopteres nuisibles, quelques cochenilles, 
ainsi que pour 2 rnouches des fruits (Tableau). D'autres rnediateurs chirniques 
sont utilises cornrne appät pour : Synanthedon rnyopaeformis Borkh (liquide 
sucre), le xylebore Anisandrus dispar F. (alcool ethylique), Ceratitis capitata 
Wied. (hydrolisat de proteine, trirnedlure et derives), Dacus oleae Grnel. 
(sels d'arnmoniurn, hydrolisat de proteine). 

Cependant, selon !es regions, la frequence d'utilisation du p1egeage 
pour Ja surveillance de ces especes nuisibles est tres variable. Nous presentons 
dans le tableau toutes !es potentialites existantes meme si elles n'ont ete 
rnises en evidence que dans un secteur lirnite. II est clair qu'avant toute 
decision d'application ailleurs des etudes cornplementaires sont necessaires 
car de nomi:>reux facteurs influent sur le niveau et la signification des captu
res. Ils sont relatifs a : Ja population (importance, etat physiologique, fermee 
ou non ••• ), !es conditions de piegeage, !es caracteristiques de l'agroecosysteme 
considere et de son environnement, !es conditions meteorologiques. II importe 
donc de parfaitement definir !es conditions de piegeage pour chaque espece, 
une certaine standardisation en la matiere serait souhaitable. 

Le piegeage peut etre mis en oeuvre, soit dans Je cadre d'un service 
d'avertissement phytosanitaire agricole pour lequel il contribue a definir 
un risque moyen regional, soit au niveau d'un verger pour une prevision realisee 
dans l'optique d'une lutte raisonnee. 

Les interpretations des resultats, qui peuvent etre consideres, sur un 
plan qualitatif ou quantitatif, doivent tenir compte de la biologie de l'espece, 
de Ja phenologie des arbres et des caracteristiques de l'agroecosysteme verger. 
II ne faut jamais perdre de vue que ce sont seulement !es males qui sont 
captures avec !es pheromones sexuelles des lepidopteres, cochenilles et Dacus 
oleae, alors que ce sont !es femelles qui assurent Ja fonction de reproduction. 
Pour Ceratitis capitata, on capture essentiellement les femelles avec Ja 
pherornone, il en est de meme pour Anisandrus dispar avec l'alcool. Les 
autres rnediateurs chimiques cites dans Je tableau attirent !es individus des 
2 sexes. 

Le piegeage perrnet de deceler des insectes de quarantaine (Cydia rnolesta 
Busck., Ceratitis ca itata), ou des debuts d' infestation toujours discrets 
(Aonidiella aurantii Mask. . Les periodes et l'allure des vols etablies par 
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piegeage contribuent a la modulation des conseils de lutte surtout au niveau 
regional. II est evident que s'il n'y a pas de capture, il n'y a pas de ri!;que : 
c'est la prevision negative. 

On peut egalement determiner les periodes d'observation en verger 
certaines especes presentes en abondance n'etant nuisibles qu'occasionnellement, 
localement ou au niveau d'une generation. On peut citer par exemple : Cacae
cimorpha pronubana Hb., Argyrotaenia pulchellana Hw., Euzophera bigella 
Zell... Les dates de traitements diriges contre !es jeunes larves a l'eclosion 
sont calcuJees d'apres Ja modelisation du developpement embryonnaire seJon 
Ja temperature (Cydia pomone1Ja · L., Adoxophyes orana F.R .... ). Lorsque 
Ja Jutte vise !es adultes de mouche des fruits, !es piegeages indiquent directe
ment Je debut ou la reprise du risque et Ja necessite de traiter a une echelle 
regionale. 

Le piegeage peut servir a contröler l'efficacite d'un traitement chimique 
visant !es adultes de la generation precedente (Anisandrus dispar) ou !es 
larves de la generation clont lls sont issus : c'est Je cas pour Jes Tordeuses 
de la pelure. 

L 'utilisation de seuils de captures pour raisonner Ja lutte a l 'echelle 
d'un verger concerne plus d'une dizaine d'especes. Ces seuils ont ete definis 
selon 3 approches : la prevision negative amelioree, (Cydia pomonella, .f.:.
molesta, C. funebrana Tr ., Adoxophyes orana), la correlation entre !es effec
tifs captures pour un vol ou une partie de vol et !es populations larvaires 
dont sont issus !es adultes (Pandemis he arana D. et S.) ou entre ces effectifs 

· et !es attaques subsequentes Aonidiella aurantii, Prays oleae F.). 

Enfin Ja lutte directe par piegeage intensif a donne, sous certaines 
conditions, de bons resultats pour quelques especes. 
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POSSIBILITES D'UTILISATION DU PIEGEAGE AVEC DES ATTRACTIFS 
POUR LA SURVEILLANCE DES INSECTES NUISIBLES AUX VERGERS 

DE LA REGION QUEST PALEARCTIQUE ET LA LUTTE 

TYPE D'ATTRACTIF/ 
GROUPE D'INSECTES PIEGES 

SEXUEL/LEPIDOPTERES 
Cydia pomonella 
Cydia funebrana 
Cydia molesta 
Cydia janthinana 
Anarsia lineatella 

Adoxophyes orana 
Archips podana 
Pandemis heparana 
Pandemis cerasana 
Argyrotaenia pulchellana 

Groupe Tordeuses 
s/famille Tortricinae ( 3) 
Pammene rhediella 
Pammene fasciana 

Euzophera bigella 

Orthosia gothica, 0. incerta 

Enarmonia formosana 
Synanthedon myopaeformis 
Synanthedon tipuliformis 
Synanthedon vespiformis 
Cossus cossus 

Phyllonorycter blancardella 
Leucoptera malifo liella 

Prays oleae 
Prays citri 
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Tableau suite 

SEXUEL/COCHENILLES 
Quadraspidiotus perniciosus X X X 

Pseudaula)apsis pentagona X 

Aonidiella aurantii 0 X X 
Planococcuscitri X (X) 

SEXUEL/DIPTERES (6) 
Ceratitis capitata (X) 
Dacus oleae (X) 

AUTRES MEDIATEURS/ 
LEPIDOPTERES 

Synanthedon myopaeformis X X 
(appats sucres fermentes) 

SCOLYTIDAE (7) 
Anisandrus dispar X X X 
(Alcool ethylique) 

MOUCHE DES FRUITS (8) 
Ceratitis capitata 0 X X X 
(Hydrolisat proteine 
Trimedlure et derives) 
Dacus oleae 0 X X X 

(Sels d'ammonium 
Hydrolisat de proteine) 

(1) (X) Ut:i.lisat.ion experimentale
(2) Integration de donnees biologiques et phenologiques

(X) 

X 

(X) 

(3) Hedya nubiferana, Spilonota ocellana, Choristoneura hebens
treitella, Phycholoma lecheanum, Cacaecimorpha pronubana,
Syndemis musculana, Clepsis spectrana, - Archips rosana,
A. xyloateana, A. crataegana

(4) Verification efficacite de la lutte sur larves dernier stade
avec RCI fenoxycarbe

(5) Sur jeunes vergers traitement du collet
( 6) En cours d' evaluation seules ou en piegeage combine/autres

attractifs, visuels
(7) Piegeage combine (visuel et olfactif)
(8) Utilisation seule ou en piegeage combine (plusieurs attractifs,

visuel, pheromone ... )
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CONSIDERA TIONS IN THE USE OF PHEROMONE TRAP DATA FOR THE 
INITIALISATION AND VALIDATION OF A TEMPERATURE DRIVEN PREDICTIVE 

PHENOLOGY MODEL FOR Grapholita molesta.

I.N.R.A. Station de Zoologie
Montfavet 84140
FRANCE

Summary: 

D.A.RUSSELL

Current address: O.D.N.R.I. 
Chatham Maritime, Kent 
ENGLAND ME4 4BT 

A minimum of 4 traps per orchard will normally provide data adequate for the initialisation 
and validation of a temperature driven computer model of the timing of population events 
for the Oriental fruit moth (Grapholita �- Although one or a few sites in a region 
suffice to give a useful picture of the spring emergence, disparaties in the timing of events 
at different sites in the same region become greater as the season progresses. The timing of 
action based on model runs using meteorological data from one orchard cannot automatically 
be extrapolated to the region as a whole. 

1.1 INTRODUCTION 
There has been a recent increase in the use of computer models aimed at identifying the 
timing (rather than the magnitude) of critical events of importance in the orchard 
ecosystem. Such phenology models will be particularly useful if they require only easily 
determinable initialising parameters and basic biological information on the life history of 
the pest species and will thereafter predict the timing of field events using only abiotic data 
such as temperature and humidity, which may be automatically recorded. 

Validation analyses for the use of a distributed delay based phenology model,the 
Predictive Extension Timing Estimator (P.E.T.E.) of Welch et al (1978), have been published 
for the Oriental fruit moth using pheromone trap data only, and the model has been used 
with considerable success (Croft et al (1980)). In order to minimise the labour inputs 
required for validation we need to know: 

1. How many traps are needed to give a sufficiently accurate picture of population
events in one orchard?

2. How far can the events in one orchard be used as a guide to the events in other
orchards in the same district?

1.2 RESULTS 

1. The number of traps required to achieve a satisfactory level of confidence in the timing 
of events in any one orchard was examined using the maximum deviation (in days) for each 
of the possible combinations of any 1,2 .... 8 traps from the mean date of 10%,50% and 90% 
cumulative trap catch for 9 traps in a IOha mixed orchard at Kumeu, Auckland, N.Z. over 
3 seasons and using 3 generations per season. Maximum deviations in timings were shown 
to be generally within 4 days of the 9 trap mean when any combination of 4 or more traps 
were used. When the number of moths caught per generation is high (over 500) the number 
of traps may be reduced but, as high trap catches tend to occur later in the season when 
generations may overlap, 4 traps is probably a practical minimum. 

2. Spring Generation: The validity of extrapolating event timings from one orchard to the
region as a whole was explored using spring emergence data from 6 sites over 4 years in the
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Aucklan4 region, taking the 50% tFap catch point for each site (4 traps/site) from sine 
curves drawn through the cumulative trap catch data for each trap. Over the 4 springs, 
1980-198�, the variation in 50% cumulative trap catch date between sites was not 
significantly different (at p=0.05) from that between traps within one site. The mean 
difference (*5.d.) between single site averages an/J the regional ave1age .was 4.5*3.4 days 
(max 12 days). In all yelJFS the s.e. of the mean was <7days implying that the specific 
choice of site may not be importllllt in determining the progress of spring flight for the 
region i.e. the region as a whole was probably relatively climatically uniform. Examination 
of the site means over the 4 seasons did not show any site consistently early or late with 
respect to others. 

Using data derived froQl de Montaigne (1979) and Vigneau-Nicolette (1974) for the 
Toulouse ljSea of France (the 5,10,25,50,75,90 and 95% cumulative trap catch points for 
spring emergences in 1975-6), site deviations from the area me!ln were also <7 days in the 
spring generatio!l. Kolmogorov/Smimov 2 sample tests of each sites's data against the area 
mean showed no significant deviations (m11an deviations of around 3 days). 

Subsequent Generations: An indifference band analysis of the results of a P.E.T.E. model 
nm lias�d Q!l q1et. aµd trapping data from single orchards in N.Z. and France showed 
predicte4 events to be consistently within 2-3 days of the actu!ll event in the field 
throughoµi the first � generations of any season. 

The.-PoSition, however, turns out to be quite different when examining predictions for 
sites at some distance from the met. station. Tomkins et &l. (1984) showed that heat unit 
�cumulations from standard met. sites differed by only a few percent from those measur� 
in a range of 9rchards some mUes from those sites. Ho.wever, P.E.T.E. runs for different 
sites in a region using only one set of met. data did not produce predictions which were 
acceptably close for them to be used in pla.mJiµg l)ractical control measures beyond the first 
generation 

. A gra1>.bic; 1malysis: using_a physiological time scale failed to show clear correlations in the · · 
timing of gellerational peaks in the Aucklan4 orcbards. Likewise in the Toulouse area the 
cumulative percentage capture 4ates were increasingly less synchronised over the regjon as 
the seas�m prol!lressed, with spme sjtes consistently in aclvancie of others in terms of 
pop\llatio11 development, Consist(lnt difference� of this type were not visible in the intra-site 
data for N.Z. or France i.e. trap� at 9ne site werti more CQ!lS!stently simil,µ- th;p1 the means 
of sites within an area, even when that area was ;ipparently uniform cliniatically. 

1.$ CQNCUJSIONS 
Data froll) ·4 traps in 11 siegle orchard �y be used io initialise m<>del runs in �he spring ano 
for model validation exercises. ObseTvecl differences in cum1,ilative percentage trap catch 
clates between sites reflect real phelloi:nena susceptible to the sort of analysis provided by 
the P.f:.T.E. �odel. However, there are im9ortant differences in the timing of population 
eyents between orchards 11,pparently experiencing very s.imilar climatic conditions. This 
makes the use of meteorological data from one site only to model population events across a 
whole district un4esirable, although it js not known whether teniperature differences are 
solely responsible for tbei intel"-site differences observed here. 
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de Montaigne M. 1979: Unpublishei;l Thesis, University of Toulouse. 
Tonµcins A., Penman p., C!tapman R. 191l4: Proc. 37th N.Z. Weecl and Pest Conf.: 59-63. 
Vigneau-Nicolette 1974: Unpublished Thesis, pqiversity of Toulouse. 
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DEVELOPMENT AND IMPLEMENTATION OF AN EMPIRICAL THRESHOLD 
FOR CODLING MOTH CONTROL IN APPLE 1PM 

M. TRAPMAN and L. Blot1'1ERS
Experimental Orchard 'De Schuilenburg'/IPO 

4041 BK Kesteren, the Netherlands 

The use of sex-pheromone traps for establishing densities of the codling moth 
Cydia pomonella(U has received much attention and various control thresholds

based on trap catches have been proposed or imp lemented ( 1-3). Our experiments

since 1985 onward are aimed at establishing a threshold suitable for integrated

pest management (1PM) on apple in the Netherlands. 
In apple 1PM, 75 -150g a.l..ha-1 fenoxycarb is applied after bloom for control

of the summer frutt tortrlx. The resldue kllls also eggs of the codllng moth that 
starts egg-laytng some weeks later (4-5). The control threshold for thts pest 
should be adapted accordingly. 

Five pheromone traps (lnstttute for Pesticlde Research, Wagenlngen) were

deployed in several commercial 1PM apple orchards in 1985 and 1986. FO\r or 
these traps were arranged in a square encompasstng an area or approxlmately 2 
ha; the flfth was placed in the centre of the square. 

Total trap catches during the first flight - a second one dld not occur - were

very stmllar in border and central traps. In 25 out or 40 trtals, the numbers or

moths caught In the central trap dlffered less than once the standard deviaUon

from the average of the border traps. The number caught In the central trap was

hlgher than in any of the border traps in 6 trlals, and lower In 7. Catches in the

central traps were on average sllghtly lower than (the averages oO those in the 
border traps In 1985, but hlgher in 1986. The mean difference over both years 
was nil. In contrast to our initial expectation, we had to conclude that the square 
of border traps dld not prevent the central one from catching moths from a wider 
area than the hectare or so surrounding it. 

Codllng moth entries were scored on 1000-2000 apples - as weil as In 
samples of prematurely dropped rruit - of each variety inside the square of 
pheromone traps at harvest In 1985 and 1986. Thls was always done In parts not

treated against codllng moth. The average damage ( In kg.ha-1) was calcuta.ted
rrom the total welght or harvested rrults per varlety, and the area covered. 

The flgure compares these damage estlmates wlth the total number or moths 
caught In 5 traps, dlvlded by the slze or the entlre orchard (In ha). 

The amount of damage exceeded the supposedly critical quantity of I OOkg.ha-1
in only 2 out of 27 localities. Although the data is rather weak, a total of 50 
moths.ha-l was adopted as the critical number for experimental use in 1987.
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Then, l 07 pheromone traps were deployed in about 40 orchards, each trap 
covering a block of at most 4 ha. Growers were requested to apply an insecticide 

- 150g a.i.ha-1 diflubenzuron - as soon as 25 moths.ha-1 had been caught, but not
later than halfway the flight period. The latter moment is assumed to occur at
275DD above I o·c, based on previous observations and on literature data ( e.g 3
and 6). The growers were also asked to estimate the damage per block at harvest.

Diflubenzuron was applied in 22 blocks (=2 rn), although the total catch 
exceeded eventually;SO in only 4 of these places. In the 85 untreated blocks, both 
trap catches and damage were usually low: 

number or cases with demE!J! ( Z) total number 
1ofmoths.ha- none <0.5 0.5-1.0 > t .o

0-10
11-20
21-30
31-40
41-50
51-75

36 
19 
2 
1 
2 
2 

2 
6 

2 
3 

1 
1 
2 

.. 

Less than 51 moths were caught in 81 out of 85 blocks; damage exceeded 17(; in 
four blocks. These included two young plantings with relatively few fruits, and 
one in which immigration of females occurred most probably, l�aving a single 
block where the damage l�vel does not seem to agree with the previous low trap 
catch. 
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12: Ar (E7 Z9-0odekad1enylacetatel d�cr1t en 1973 par ROELOFS 
;·:":t- F·.��\r J. ,�-:1. \�:.1 .. 1 i t.i:.:: :· 
1·::ir:;:::-�-��·l"' -...,�:;,.i:. i o:···,·:::-:: . '=..1 .. 11·· l i::...

beaucouP d'essais de laboratoire et des 
srrain ont �t� e�fectu�s afin d'am�liorer 

10 pouvoir attractif du ph�romone recherches de substances 
mineures �ui agissent comme svnergiste, �turl� ��� formes de 

leur placement dans le v1gnoble et aux diff�rentes 
hauteurs sur le cep, etc. Les captures dans les pi�ges ont �t� 
, ,:·11nr..:·.:::"i.r·t�'.•�:·�� c:1.\/(::,.:: i::-J I i:1r·1c:i(:!nn,�?..-:. rnE!tl· .. 1odf�-�- d(:'.! pi��91::�F-t·;i12 tel l1:2s qu1;:.:
pi�ges lumineux, ali�entaires ou pi�ges dot�s de femelles 
vi ::_:'.r·';;:1�:::-:::-; .. On con':.-�t.-:1t1;-=:! a·:�'.-:-;1::::z. t"·c1i::•icj1;'2rne1··!t ·=11..1(:: lJ:::�s r·�:-::1 ... 1lt2it'?..�- n .. ?. 
·,:..::.i1··1t F'-:::1. '::.', cornr.::,;�-i. l'w �\b l i:_::!·;:.; CJnt.1·-1=: ;:.2_?_.1}! :• .:::jU(?. cha•::.11__.11::'. rn,2thode i:2>� i ,ae '=;�:\
propre in�rPr&t2tion 0t que le meilleur pi�ge n'est pas 
forc�ment celui qui capture le plus de papillons.

AuJourd'hui. les pi�ges � ph&romones de b�_botrana sont 
utilis6s dans tous Iss pays viticoles europ�ens. 

!..,:'. r-:,h1==.!1-,:,rnont:=.! d,2 �oi;_b\:'l i_2:- dont 11::� cor,1pose majot· i t.3.i re est le 
Z':::l·-·12 .. (:,c (Z9 dod1::::c(2nyl·-i:\i:::�2tat.12:) {AF�N �=�i:: . . =::tlu J.97f,) z.::� :: .. �u:ivi 
Je m@me chem1n de mise au point, pour la pratique viticole, 
que celui d'eudemis et son utilisation en est, aujourd'hui, 

Ouel les sont les infor-mations uti 1 i sables ? 
i��\) {;_t 1···_t?.! __ . d.;:;'._ .. _ �·· 1��_p,:�tr·.t i t :i . . 01· .. 1_d1.:.J __ 1··· ,::i··./ ;_:tqE'.l...lJ·-. 

Dans beaucoup de r1gions viticoles,les deux tordeuses sont 
install�es soit d'u�e mani�re isolQe l'trna de l'autre ·:,oi t 
en population mixte. Les pi�ges � Ph�romm,es sont un outil 
simple et fiable pour d�terminer l 'aine de r�partition de 
chaque esp�ce, sans qu'on puisse se prononcer sur leur 
importance en valeur absolue. Cette information sur la 
t'. r::�-p ,:1 r 1;:. j_ ·::. i. c1 i· ·1 d (::� ::::. �::: ··::; F· �: c (:"! ·:...; p o 1 ... 1 r· 1· .. .;;:;_ i t i� t. t .. ..::.::: u t. i J. �2 l o t- ·::::·:. d 1 ... 1 c: i· .. i o i >;
�es m�thodes de lutte sp�cifique pour l'une ou l'aut1e 
1� ·:.-:. ;::a (! C (:'. :• t. 1:::_ J. J. E: q � . ..i ::-:: r::: () !"'·1 f !_.-1 :� .  j_ 0 !· .. , '-=· :.'..:! : : J...I ('.:! ]. J (:: :• ;· .. {: 9 U 1 ,�::"\ t.. .-'.=: U 1··· :�� c:i ,�::

-·---··��.:.:: t·
· rn .i. (·;. �!. +.:. i o , ... 1 .-.i"::l f::'. ·::::: __ ... �::! c!. t 1=-:: ·:�.; ··- ··! �;! _ t t- :;-:�J. t (:� rn 1���.r·i.t. ____ � -:::t._. __ . . d ��---- l ... ; ,�: p o ·:J 1...1 i:":! _ 

_ q_t;:��D���'...i.�·_:':'J�.�.:t.JJ�.!:'.:!_ ... :
.?.·!i::,p J. 1�iiT1r=-:::nt):t_l,_r .. <::::·:_:·:. 

,_ou1b� de� ca�tures d�ns l8s Pi�c�s j attraction 



-114-

ravageur p1us imnortant 

--� i -. : . 
• .. .i ' .. }'-.' 

Des mnri�les simples ou plus ··''''[··--

cc�rbe des captures ou pour calc�ler les 

t��t·mique (BOLLER 1976 et SCHMID 19801. d'autres 

i;-,t.1-··c:idu-i.��t'.=!l··i-t. 1:lr=!·-=:. lirni.tt::�:-:-: .  :.i.r·1f1�!!-it:""�i . .-!f'·�:=!:":7·� FCr!..-!f. J. ! �, . .:::tj

ravageur (temp�1·a�1res basses. humectaticnJ ou des facteui 

mortels tels que temp�ratures exre��ives (TOUZEAU 1987. 

1��Af)EL 19::'.'. i, Cf:,FF?'ih'.ELL I et. 2- 1 • l 9::=::'.:; .i 

le mod�le utilis� par les services de 

,-:: p�·-euv·e-:-:.:. i:l�;:.ns 

certaines r�gions et d'autres mod�les semblent �tre 

fonctionnels. Les r�ponses donn�es sur le questionnaire de 

M „ BUE!·S ·::-",Ol .. ,t. ff12\lt"n:�t.1ret...1::.-:.1�:rr1...-.2nt t.r„ cq:::, !···,_ .. idimi:-:�r·it: . .i'.-*ir·es po1..-11-

expl iquer et juger de quelle mani�re d'autres coll�gues 

utilisent les informations �enant des captures dans les 

pi�ges. Selon une enqu@te effectu�e par l'auteur dans le 

·;ii--·01Apf::· vitj.c:1...;Jt.1.-"r·i::'. i::1e l'OILP {19::::1) .. b,2a1_.1,::01...1j:::·

d'avertisseurs compl�tent l'information obtero�e par les

capt�res dans les pi�ges par d'autres observations telles

que p��nologie de Ja vig��, pontes ou p�n�trAtions sur 

grappes, pi�ges alimerrtaires, etc

Tous les mnd�l�s ��ntionn�s sont des mod�les dits 

<:11..-iei.1 itc!_t.i f��:. qc;i sirnuJt-2nt q1 . ..1.;::ind E:t c:ornrr,,::::nt e--../ol1 ... i(:"!f"1t l•'.2:::-:

-;-�t:.-t=tde:�� du :-·-.:�,.\..--:�·;112-uf· ::' mc_;_i·:s ils n1.::� ,::p ... 1at·,tif'i1:'":?.rYt. pe,_;::. 

l'�v�neme�t. N•anmoins, tout mod�le qui peut d�j� donner 

des -�ponses sur l'�vnlution des pontes et des larves est 

1...w·, 2i. i dE� F· (· 1;�:1: i e1 ..1;< d.-:::�r;·:=... J. :� p 1-·· ot.f::1:t. i or·1 eh:.:�·::; \/ i ,;1r,i.-::·--::. 1::::oi··:+.:.1··· 1::� J. e·::·�

tordeuse� de la grappe. II permet de mieux placer 

l'observation mA le traitement. de mieux choisir 1� produit 

en fonction du stade du ravageur, il facilite la d�cision 

de r�F�ter ou non une intervention. Beulement. chaque 

mod�le doit @tre adapt� aux conditions particuli�res de la 

11 n'existe pas ae eorr�lation fiable et constante entre 

les captures et lBs attaques de larves (ROEHRICH et SCHMIC 

1 ':179., OIL.B 19·7·;i:, OILB l 9ül ., C)IL.B j •::ff:.,t) .. Er·i i-�ff1:::!"t:.:- J.,::: t.,:;:1! .. i/ 

des papillons captur�s dans les pi�ges est tr�s variable 
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al�atoire ,SCHMID et AGUL�D� 19801 

pr�vision n�gative, c'est-�-di-e qu'en 1 0bserc ue 
ca..pt: ... 11···e·.7, ou 1:.?.n pr·1:;-:::;:.e1· .. 1c1=:: i:k:: 1--.c::1.r·,��:- i:::c:1.r-:,t., ... Ji····:::1:.:;..:, .:::•!·"1 o".:::,1;::'. .;��ffi 1-··rn1�:.:·· 
·=11...;e le·=� t„i�-:·::;i...,�2='.- di:�: d;;?�9.§;_t�. -�-,orit. p1···::,.t:J.q:_.-:E:::ff11::i:1···,+.: .. r .. ,u1 <OIL.E1 
t979 :- OILB 19:31 :- OILB l9f:4:, �="::CHi'"-!lL:i �.:!t ,::�.l i'?f:::;:.:)., i.._1� -� -�=,,:_�i._.1:i.l 
des captures pour cette pr�vision ��gative est � �tabli, 
r�gion par r�gion, les deu� e�oÄr�= s�pat�ment. La prami0r 
g�n�ration o� le seuil de tol�rance est �lev� susc1te un 
certain int�r�t a �tre utilis� plus que les g�n�rations 
estivales o� le sauil est tr�s mince. En effet. dans les 
r�gions les plus s��sibles, ces seuils sont d�pass�s dans 
presque tous les cas et d'autre part. les situations i 

risques faibles sont smAvent connues par exp�rience, sans 
utilisation de la pr�visic� n�gative. 

d11 Cont.1···a1.e d.::: l I eff'Jc;:\l;it� __ de .. la_ lt-1tte ____ p_.3.1--___ 11_con.f� . .-1�-.i .. 01·\
'E..i:::;{t...il:�_J. 1 E: 1;. 

Les pi�ges � ph�romones install�s dans les vignes tr�itÄP� 
p::-..r· 1,:l rn�thoi::\1-'2' df-:! 11 cc.:inf1 ... 1·:=:.io1···1 1

' donn,;-:f·:t i...1r·11-::: i::·r·,.:::rnj.1:�t-e 
indication sur le succ�s ou l'�chec de l'essai. En effet, 
si l'on capture des papillons m§les dans les pi�ges il y a 
peu d'espoir d'obtenir un r�sultat positif par confusion et 
les contrBles de la diffusic� et de l'attaque doivent �tre 
enttepris de suite. 

Sparsianothis pil.let·iana _(pyral.e._de_la _ _vk:.me> et Per·ibatodes
rhomboidaria_ (boarmie� 

L.:::,. cornpi:::i'.� i t i 01· .. 1 d1 ... 1 p� .. , .. :?.r-ornon,-2 s1-::�}�1,..i .. :..l d,::": 1 �-=i. pyra l 1:= _dE! ___ ) ::..� ____ v i q1·--11:! .:::t 

�:t.�'?. i::��:t,?.r„ rn l. n� i--:,z ... r- GUEP IN 1?.t ·='- l.. ( 19Ht:.) ..

,C\ct,.ffe 11 ement. les attractifs sont utilis�s en Espagne, en 
Hongrie, en Autriche et en Suisse. 

Les pi�ges ph�ro��nes permettent de d�tecter le ravageur et 
de d�limiter ainsi les zones occup�es par la pyrale. Le rayon 
d'action d'un pi�ge reste • �twjier. 

Du fait que les traiteme�ts interviennent c�e l'ann�e ct�r�� le 
vol, les pi�ges � ph�romones ne fournissent pas d'informations 
utiles pour fixer la date d'intervention ou de contrBle. 

La relation entre captures 
·�:.1..-1i v.::\r·it .., 1„1 1 e-=.,t p.::1_·:� i:�:tudi,:!�1-:: ..

et attaques larvaires, Ie printemps 
Mais du fait que la p•riode entre 

le vol et l'�poque de traitement est tr�s longue Cautomne 
printemps suivantl, il n'v a que peu d'espoir de trouver une 
corr�lation satisfaisante. 

Les compos�s principaux du ph�romono sexuel de la bo�rmie (P. 
rhombo�ja11al sc�t Z,Z-6,9-Nonadecacien-3-on. et <� ,z. !1-
3,6,9-Nonadecatrienne -· ! 

c!.J. " I :i
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.:·,·., ,�!':;,� __ 1.Ji · ... 11···.::,�=-!-·i··.;:int. • i.�ti l i'.=:2i.tiein d::.=::s F'i�q,:?:·?.,
---��: :•:::i :, •. ;-:·,t·. • 1} :t· .�;j Ci ,::!;.J i··· i• . .:.:�·:::t1::;, d)�:::·-;:: C!tt•;!§it.·;_.;., lt-?.!'=, 

1 es Pie�es � Ph6r0ncnes permettent de d�termin�r l'aire de 
1··1;7-:1:·.;:1r·+:.i.t ior·, de·�� ,::;1_.iZ:).�_:.1·e e·=.p�ce�; �t,.-idi�es „ 1:.:·1:•'Ai- le·=, de1..-1:-; 
t0rd�uses de la sraPpe, le pi�ge�ge am�liore l'avert1ssement 
�2tes d� t.raite��nts c� de contr6les. choi� des produits, 
;··,j!;�:·11'.t·.it.i-�::in C�(:!.:.7, t., ... _::,il:.�:'.:!rn,?.nt·.,.;;, ,�tc u Vt-1 f.::tit:. ,::;,_i 1 :i. l r, 1 y .:'?.t Pa'� d·e
-�::01··t .. � l c:,.t i 01 ... , er·d:.r·e capti..;r·E� d::.1.ns l i'..?.':;:. pi �·Je·:-:.. E'.t atta.,:::;1 .. -1•� 1 a1· .. \ld. i ,-··e,
1 ... : 1 ··1�:: ::.:ir1�: .. ii·�ion dt.1 r· i·.=:.q1 .. .J1� eh::: di:?.\��.i.t.�-; .. iJ.�rn .. -:::1·--,t : .  1mpot-tctnt. dan·s : ... Jr'11=::
�onoeption de protectic� int�gr�e - n'est gu�re possible. ��e 
n:r.:: i J. l •:;·:1 .. !t· .. •:: i::on1-··1a:i. ·:.-�a.n,.: .. 2 d1:!!'::·; t . . ,:ivon':..-:. d 1 ac:tion d 1 1 . ..tn piE:9,2 et

su•t��t des �tudRs biologiques et �cologiques sur les 
ravageurs sont indispensables pour avancer, � travers la 
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USE OF PHEROMONE TRAPS BY SWISS FARMERS 

M. Angst

Agro Divison, Ciba-Geigy CH-4002 Basle 

In order to evaluate the use of pheromone traps by farmers 
Pheromone traps were distributed by our field representatives 
free of charge. A questionnaire was handed over and colleted at 
the end of the season. Fron the use of insecticides (30Y. used 
I6R's) it can be assumed that th� population of farmers was quite 
representative. The reco111t111ended use of the traps consisted of a 
weekly check over the whole season, docunsentation of treatments, 
trap location and climatic conditions. 

In 1986, 150 traps for Cydia pomonella were distributed. Despite 
a personal introduction by our field representatives, 50 Y. ·of· ·the 
farmers did not use the traps, 12 Y. made between 1 and 5 and 38 Y. 
more than 6 checks. 

In 1987 traps were distributed to half the original number of 
farmers only, but expanded on two other species: Adoxophyes orana 
and lobesia botrana. In contrast to 1986, practically all 
farmers who u�ed the trap, made a reasonable number of 6 to 15 
checks. However the percent�ge of farmers who did not make use of 
them increased to 64 Y. 80 Y. and 74 Y. for C. pomonella, A. o.rana 
and L. botrana respectively. 

Possible reasons for the lack of interest from the part of the 
farmers are: 

For them, there were no Problems of timing the applications 
du!! to a very good extension service. Therefore there was 
little incenture using their own pheromone traps. 

Problems with the interpretation of trap catches in the 
absence of climatic data. 

Too much werk during a buSY part of the season. 

No exs>eril!nce with pheromone traps. 

low infestation in most orchards in the case cf Adoxophyes 
orana. 
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ORGANISATION DE RESEAUX DE PIEGEAGES PAR UTILISATION DE PHEROMONES, DANS 
QUELQUES VERGERS REPRESENTATIFS DE LA REGION FRUITIERE BELGE 

Resume 

E. PATERNOTTE
Departement de zoologie 

Centre de Recherches de Gorsem (IRSIA) 

Dans le but de mieux definir le moment de l'intervention contre le 
carpocapse (Cydia pomonella L.), nous avons mis au point un reseau de 
piegeages, couvrant les pr1ncipales regions fruitieres belges. 

Introduction 

La modification plus ou moins fondamentale d'un schema general de lutte 
comprend le risque d'une apparition ou d'une reapparition de parasites im
portants dans le passe. C'est entre autre le cas du carpocapse, devenu se
condaire au cours de ces dernieres annees, suite a la lutte combinee contre 
le carpocapse et la tordeuse de la pelure (Adoxophyes orana L.}, necessitant 
plusieurs interventions au moyen d'insecticides. 

Dans le cadre de la lutte integree, les traitements contre la tordeuse 
de la pelure seront appliques au moyen d'un produit specifique : une hormo
ne juvenile (Fenoxicarb), a un autre moment que dans le passe, c-a-d aux 
environs de la floraison. Le carpocapse peut alors se developper librement 
pendant la periode estivale et occasionner des degäts importants. Pour parer 
a une telle eventualite, nous devons definir exactement les vols, les pontes 
et les eclosions des oeufs de ce parasite et intervenir en cas de necessite, 
au moment le plus opportun, avec un insecticide approprie tel que le Diflu
benzuron. Il faut egalement determiner le nombre de traitements necessaires 
pour couvrir toute la periode de vols des adultes. 

Dans le tableau ci-joint, sont reprises les donnees enregistrees durant 
les 40 dernieres annees, au Centre de Recherches de Gorsem. On peut en de
duire que le debut des vols se situe en moyenne autour du 21 rnai (l'annee la 
plus precoce est 1952, avec des vols des le 4 rnai), que la fin des vols se 
situe vers la fin aoOt, que le debut des pontes a lieu en rnoyenne le 4 juin 
et que les prernieres eclosions des oeufs se situent vers le 17 juin (l'annee 
la plus precoce est 1960, avec des eclosions des le 2 juin}. 

Sur la base de ces donnees, nous pouvons conclure que pour combattre le 
carpocapse avec des regulateurs de croissance, il est indispensable de cou
vrir le feuillage durant au moins 2 mois. Des essais recents ont dernontre 
que le Diflubenzuron possede une tres longue remanence et que son effet 
residuel se maintient durant au moins 21 jours. Ceci nous permet de combat
tre le carpocapse avec 3 traitements : le prernier debut juin, le deuxierne 
fin juin et le troisierne vers la rni-juillet. 
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Tableau : Observations concernant la biologie du Carpocapse faites au 
Centre de Recherches de Gorsem durant les 37 dernitres ann6es. 

Annee Debut des Pie des Fin des Premiers Eclosions des 

1949 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

1960 
61 
62 
63 
64 
65 
66 
61 
68 
69 

1970 
71 
72 
73 
74 
75 
76 
77 
78 
79 

1980 
81 
82 
83 
84 
85 
86 
87 
88 

conclysion 

vols vols vols oeufs 1ers oeufs 

31/5 
15/5 
21/5 

4/5 
14/5 
15/5 
17/5 
30/5 
15/5 
19/5 
10/5 
17/5 
14/5 
13/6 
3/6 

28/5 
24/5 
16/5 
17/S 
12/5 
26/5 

4/6 
16/5 

5/6 
27/5 
18/5 
16/5 
24/5 
31/5 
26/5 
27/5 
26/5 
19/5 
26/5 

1/6 
2/6 

25/5 
20/5 
24/5 

8/5 

4/7 
4/7 
8/7 
3/7 
5/7 

13/7 
27/6 
1/1 
6/7 

28/6 
15/6 
22/6 
1/7 
9/7 
5/7 

11/6 
29/7 
12/6 
24/6 
1/7 

17/6 

15/6 
10/6 
3/7 
3/6 
5/6 

22/6 
23/6 
25/6 
7/7 

20/6 
16/6 
8/6 

11/6 
3/7 

10/7 
18/7 
23/6 
1/7 

14/6 

11/8 
11/8 
21/8 
12/8 
12/8 
23/8 
29/7 
21/8 
20/8 
1/8 

14/8 
29/8 
7/9 
3/9 

10/9 
17/8 
24/8 
15/8 
5/8 

15/8 
7/8 
7/8 

11/8 
30/7 

3/7 
29/8 
19/7 
19/8 

7/8 
16/8 
7/8 

27/8 

4/8 
22/8 
27/7 

5/8 
24/7 
14/8 

1/8 
14/8 

19/6 
4/6 
9/6 

8/6 
9/6 

10/6 
28/5 
24/5 
24/5 
29/5 
14/6 
5/6 

30/5 
7/6 

22/5 
27/5 
28/5 
31/5 

9/6 
21/5 
17/6 
29/5 
24/5 

5/6 
1/6 

19/6 
17/6 
8/6 

12/6" 
1/6 

26/5 
7/6 

10/6 
29/5 
1/6 
8/6 

29/5 

30/6 
15/6 
22/6 

21/6 
24/6 
22/6 
15/6 
8/6 
2/6 

14/6 
24/6 
19/6 
10/6 
21/6 

9/6 
14/6 
13/6 
15/6 
18/6 
12/6 
2/7 

l4/6 
4/6 

13/6 
13/6 
29/6 
7/7 

21/6 
20/6 
9/6 
4/6 

21/6 
23/6 
9/6 

15/6 
30/6 
12/6 

Les moyens chimiques mis a notre disposition sont tels, que la 
lutte contre le carpocapse d�s ponvnes et des poires est devenue aisee. Les 
centres d'avertissements fourn1ront les indications necessair2s quant aux 
dates d'intervention. 

References 
PATERNOTTE, E. et STERK, G. (1977). Influence des Regulateurs de Croissance 
des insectes sur le comportement des oeufs du Carpocapse (Cydia pomonella 
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52 (2a), 1987, pp. 449-453. 
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AN INTEGRATED PEST MANAGEMENT STRATEGY FDR THE OLIVE MDTH (PRAYS DLEAE) BASED 
ON THE RELATIDNSHIP BETWEEN THE CATCH DF AOULTS IN PHEROMONE TRAPS AND 
SUBSEQUENT INFESTATIONS OF OLIVE FRUIT. 

P.RAMOS
Estacion Experimental del Zaidin, Granada, Spain,
J.M. RAMOS
University of Granada, Granada, Spain.
0. T. JONES
Biological Control Systems Ltd, Treforest, Mid Glarrorgan, U.K.

Surrrnary 

Monitoring adult Prays oleae was difficult prior to the isolation and 
identification of its sex pherorrone system (1). Since that date, however,sex 
pherorrone baited sticky traps have been developed which take accurate repres
entative samples from olive rroth populations (3,2). Generation peaks can be 
clearly defined and control measures, where required, can be applied at the 
optimal time (5). Attempts at establishing a correlation between trap catch 
and subsequent infestation an flowers and/or fruits, however, have proved 
very difficult. Correlations can be obtained between trap catches and the 
number of eggs laid in many years (4), but when data from several years are 
combined, no clear correlations are found. Studies at Granada over ten years 
have shown that it is possible to combine data from several years provided 
account is taken of the degree of synchrony between adult emergence and the 
phenology of the hast tree from the point of view of the suitability of the 
fruit for oviposition as perceived by egg laying females (6). A very good 
indicator of the degree of synchrony between adult emergence and fruit su:i.ta
bility for oviposition can be obtained by measuring the number of days which 
elapse between the first catches of adults in traps and the first ovipositions 
an the fruit. From this measure alone it is possible to classify the year in 
question under one of the following categories: 
(a) Very High - 95 - 100% infestation, less than 5 days between first rroth

catch and first oviposition an fruit. 
(b) High 70 - 90% infestation, 6 to 13 days lack of synchrony. 
(c) Low less than 25% infestation, 14 to 20 days lack of synchrony. 
If the year is a category (c) year, then in Granada no treatments are required 
because egg predators invariably reduce a 25% infestation to 5 or 10% which 
is of no economic importance. If the year in question falls under category (a) 
or (b) the accumulated adult catches from the date of initiation of oviposit
ion will give an accurate estimate of infestation an the fruit throughout the 
remainder of the flight period. 

In a category (a) or (b) year in Granada the decision to spray is depen
dent an the level of egg predators, especially Chrisopids, which are active 
in the olive grove. These predators can reduce a potential infestation which 
could produce significant damage to a level which does not require insecticide 
treatment. Predator activity can be classified into four categories: 
Very High - predator activity and effectiveness greater than B5 - 90% 
High - values between 60 - B5% effectiveness 
Medium - about 50% effectiveness. 
Low - 30 - 35% effectiveness maximum. 
Potential infestations in any year can therefore be corrected for egg predat
ion to give an estimate of the Real (or Final) infestation level. This can 
usually be calculated at a time which still allows remedial chemical treatment 
to be carried out if required. Real infestations can also be divided into 
three categories: 
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High - economic darnage with 50% or more infested fruits,
Medium - marginal darnage with 25 - 35% infested fruits, 
Low - of no economic irrportance, less than 15% infested fruits.

At present, the only way of ITEasuring the effects of egg predators on 
populations of P.oleae is to take fruit sarrples and count under a binocular 
microscope the number of fruits 'saved' by egg predators - i,e. those where 
all the P.oleae eggs have been consu1TEd. In the future it would be desirable 
if an indirect ITEasure of egg predation could be developed, possibly in the 
form of a trapping device for adult predators. In this way, having accurate 
ITEasures of both pest and predator populations and of the degree of synchrony 
between pest and hast fruit phenology, a reliable predictive pest management 
model could be developed which would be operated at the grower level and which 
would result in dramatic reductions in the use of pesticides against P.oleae 
on the olive groves in southern Spain. 

Several lines of research are currently under study at Granada in an at
tew,:it to modify the pest/predator/host plant interactions described above for 
IPM purposes. 
1. It may be possible to increase artificially the gap between the date of

first adult catches and first ovipositions. Phytohonrone treat1TEnts to
olive trees are being tested in an atterrpt to modify fruit suitability for
oviposition.

2. Mass releases of ChS{soperla carnea are being atterrpted with a viaw to
producing conditions of high predator efficiency every year.

3. Mating disruption experirrents with the sex pheromone of P.oleae have been
shown to be effective when populations of P.oleae are low. This too could
be a technique which could be used to reduce the potential population of
P.oleae immature stages as another biorational corrponent of an IPM package.
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SYS'IB!,FS DE PIEGEAGE POOR 1A SURVEIUJ\ln: DES ro!'UIATia'6 AOOL'IE3 00 1A mulE DE L'OLIVIBR 
(DACIB OIEAE GEL. ) • 

A. M:Nl'IEL BUEOO (*); M.A. SDOI MA.TA ("); M. CMl'IB AAPNDA (**); A. PENl\. HERAS(**); 
O.T. J<MS (***). 

(*) Delegacioo Provi=ial de 1a Coosejerfa de Agrirulwra y Pesca de la Jllllta de Andalucfa. 
Jaen. F.spafia. 

(**) F.stacifu Exper:ilrental del Zaiclin. Coosejo Superior de Investigpcicnes Cientificas. 
Granada. F.spafia. 

(***) Biological Ccntrol Sys1:.er6 Lt.d, Treforest Incwtrial F.state, Treförest, Pootypridd, 
Mid Gl.atx:lrg:11 CF37 5 &J, U .K. 

D'une rraruere traditicrnelle cn a utilise, p.:ur la surveillance des pcpulatioos de 
ll3cus oleae, des gobe-m;xid1es en verre, ai:;pates avec une soluticn aqueuse de sels 
d'amuuun ou des hidrolisats de proteines, bim qu'elles presentent le desa.vantage d'llll 
faible rmdanent larsque l 'hunidite anbiance est elevee, oe qui leur rend inefficaces 
pendant certaines periodes de l 'annee. Depuis 1� on ccnmi t 1 'attracti vi te que 1a 
cculeur jaune exeroe SUI' les dipteres; m ronsequence, c'est develqipe l 'utilisation de 
pieges formes de plaq..ies de plastique de cette cculeur, gcmnees par les deux cttes. 
Toutefois, le rendement de oe type de pieges reste faible, clone 1a distance d'attractim 
n' excede pas les limi tes de l 'arbre a1 ils soot installes ( 1) • Q.and ces pieges smt 
awates avec des capsules de plastiq.ie, qui contiennent 25 ng. de 1,7 - dioxaspiro 
(5,5) tmdecane - le carpcse principal de 1a µierarone sexuelle des fünelles de Daa.ls 
oleae - le rendenent de ces pieges jaunes s'arneliore nettenent (2;4). 

-

--A Jaen (�e), depuis 1!:El, 110.lS avrns realise eystenBtiquenent des erudes SUI' 1a 
bioecologie de 1a 1TOJ.dle de l 'oli vier, moyennant 1 '�licatioo d 'une methodologi.e 
parfaitanent etudiee et verifiee (4), CE11S les quels 110.lS avrns utilise les differents 
types des pieges decrits anterieurenent, et des quels noos pruvons analyser le degre 
d'efficacite dans 1a surveillance des pcp..tlatioos de Iacus oleae. 

funs le Tableau ncus avoos meutre le bilan des c:aptures moyennes annuelles/piege, 
Jn.lI' chaque saiscn de l 'annee, pendant 1a periode etudiee. 

CAP'lURES SA.ISOONIERES DE DACIB OIEAE EN PIEGES PENDANT LA PERIOOE 1981/88. JAEN (E3PAGE). 
r.oYENNE D 'AOOL'IE3/PIF.GE. 

I. OOBE--M:UllES APPA'.IES AVEC FHHHA.1E D I MMl'ITLM. 
C.aptures 

PRINTEMPS ETE AUTOMNE TOTAL D. Oleae.
tt i� dö �-2 tt � � öÖ �� Total Total Total Total 

'IDI'AL 354'4 285'6 631 529'6 445'9 975'5 2243 1684'2 3927'2 3118 2415 1 7 5533'7 

M)Y/ANN. 49'3 40'8 90'1 75'6 63'7 139'4 320'4 240'6 561 445 1 4 345'1 790'5 
II. PIEGES JAlffS (IllMS ET APPA'.IES AVOC PHEOCMl'lE SEXUELlE. 
C.aptures PRINTEMPS ETE AUTOMNE ,TOTAL 
D. Oleae.

ii �� ö <j �� Öö � !+: o ö � ':t Total Total Total Total 

'ITIT'AT 1544'8 196'8 1741'6 858'5 67'2 925'7 4142 383'9 4525'9 6545'3 647'9 7193'2 

IDY/�. 220'7 28'1 248'8 122'6 9'6 132'2 591'7 54'8 646'6 935 92'6 1027'6 
III. PIEGE3 JAUNES cm.1ES. 
C.aptures 

PRINTli'MPS R'T'F. AU'T'OMNl TOTAL D. Oleae. 
0 t, 22 Total rr er Q Q Total öJ .Q .Q Total <J ö Q Q Total 

'IDI'AL 166'1 101'8 267'9 54'8 3)'3 85'1 762'1 407'6 1169'7 933 539'7 1522'7 
M::lY/ANN. 23'7 14'5 38'2 7'8 4 1 3 12'1 100'9 58'2 167'1 140'4 77'1 217'5 
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De l'analise des cr.mees expooees, rx:u; pwvoos rnt.er: 
- Les captures avec lEB gobe-«cuches et les pieges jaunes �:tes avec phm::m:oes

sont superiaires a celles obterues avec les piegEB jaunes, et lEB differeoces d:Eervees 
sont statistiquement s:iglificatives. 

- Il y a tD1 plus grarrl niveau de captures dans les pieges �tes avec �. ai.
respect avec cellEB obtai.ues avec les gooe-maJChes, rrBis les differeoces d:Eervees re soot 
pas strictanent s:iglificatiVEB. Il y a, par cxntre, des differeoces s:iglificatiVEB ai.tre 
les deux pieges, si l 'cn CXJtpare les captures de print.enps, cu les IIBles et les femelles 
respecti vanent. 

- Q.!am cn cmpare les captures avec les pieges jaunes avec cu sans Ji}ercrna,e, il
faut rmarquer que les capbJres des fenelles scnt superieures dans les pieges a pt� 
pendant le printar{s et l 'ete, et se Eg:llent - cxmne cn pcuvait s'y atterrlre - en art-.ame. 
fue eiq:ilicaticn a ce i;he1crnene pourrait etre que le spiroocetal agisse ccmne siglal 
d';;igregaticn dans les pericxies cii l 'iIBect a besoin de chercher des endroits ai:prcpries 
pcur son alimentaticn (3). 

J'bJs a= e1lldie les relatioos cap1llre/infestaticn d:Eervees, pendant 1a pericde 
1931-19:E, pcur chaq.Je type de piege. Prur cela, rnE avms cmpare les cap1llres tntales, 
curulees depu:is 1a senaine anterieure a celle cµi. corrnpcl1d a 1a preniere picpre des 
fruits, avec les infestatioos pre:iiregi.nal.EB vivantes d:Eervees dans chaQ.Je edlantillcriage. 
Les relaticns captures/infestaticn sont biai. correlees, en general, a des fcn:ticns de 
type lcgistiq..ie, cµi. cnt m sens biolcgique: y "' K / (i + e 1n B + a x ) •

Les meillaires correlaticns cnt ete obttn.ies en � les infestaticns 
pre:iiregi.nales avec les captures obt.a-ues en gobe-noJches et avec des pieges �tes avec 
pheraocnes · bien (JJe 1 'assanblarent de ccurbes - a l 'excepticn de celle qui correspcn:l a
l'amee 1003 - EBt meillrur dans le cas de oes demieres, ce cµi. peut indiquer q..ie le 
rernaTB1t des pieges �tes avec pherara1e est plus ccnstarrt et tx:rocgene cpe celui des 
gobe-ffl::uches �tes avec dl �te amrnique. 

J'bJs avcns realise l 'ana]yse de regressicn sirrple, avec les cbTiees captures/infesta-
ticn CC11Siderees globalanent pcur tcute 1a pericde lffil-l!Hl et pcur � type de piege. 
Les meille..ires correlaticns scnt obterues, en tn.rt cas, avec: des fcn:tioos de type 
lineaire, pcur les pieges ja\.l'leS �tes avec i:rerarone et les gobe-iTo..lches avec d.l 
phc.6phate arm:nique, atteignent les coefficients le correlation des valeurs adnissibles et 
prati�t sanblables. 

Selen les resultats obterus, n::us pwvoos cooclure que, irrlependatrnent des avantages 
et inccnveniai.ts de dlaque systare de piegeage, il est biai. den:ntre que les g.:,be-iocJuche 
1:.re\di. ticmels �tes avec: (i! {.l1C6P18te amo,ique et les pieges jaunes �tes avec 
J:herrna:ie seJ(l,leile, smt deux moyens awrq:iries - qui pendant certaines epoques de l 'amee
�t avcir un caractere CCJT{)lanentaire - pcur realiser des etudes bioecol6gi.ques sur 
la mcuche de l 'olivier et pcuvoir surveiller ccnvenablenent ses pq:ulaticns dans le 
milieu na1llrel. 
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Monitoring Dacus oleae and Ceratitis capitata with

Sex and Food attractants in Greece. 

G.A; ZERVAS

Biology Department, N.R.C. "Demokritos", Aghia Paraskevi 

Attikis, 153 10 GREECE. 

Abstract 

The olive fruit fly Dacus oleae, the most important no
xious insect of the olive trees, attacks the fruit from 

July to the end of May, while the adults fly the whole 

year. The fly today is rather efficiently controlled by 
bait sprays consisting of organophosphorus insecticides 
and protein hydrolysates. 
The timing for the sprays is based on catches in McPhail 

traps,baited with arnmonia releasing media (Ammonium 
salts or Protein hydrolysates). The effectiveness of 
these traps depends upon many biological and environmental 
factors, while on the other hand, traps baited only with 
olive male Pheromone, are inactive during the period of 
mid May to the end of June. The cornbination of sex and 
food attractants in the same trap, gives a more efficient 
trap, than those which are baited only with one of both 
cornbinants. 
The Mediterranean fruit fly Ceratitis capitata, which 

attacks a large nurnber of fruit in Greece is effectivelly 
monitored with Delta traps baited with the male attractant 
Trimedlure or with McPhail traps baited with food attract
ants. (Protein hydrolysates). The cornbination of Trimed
lure and protein hydrolysates (Dacus bait (R), in the same 
tra n (McPhail) leads to a powerfuL trap for medi terranean 
male flies. 
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MONITORING AND CONTROLLING XYLEBORUS IANISANDRUS) DISPAR F., 
A_BARK BE.filE AJTACi<ING ORCHARPS AND YINEYARPS 

Willi ETHANOL TRAPS 

E. Mani, U. Remund and F. Schwaller
Swiss Federal Research Station, CH-8820 Wädenswil 

In the last years and mainly after the winter 1984 / 85 with severe frost our 
orchards and vineyards were increasingly attacked by bark beetles. This damage was 
essentially causecl by Xyleborus dispar. The species also attacks many deciduous 
trees in forests from whare it offen immigrates into the orchards. Chemical control of 
the insact is very dif1icult and expensive. 

This situation was the .eason for our studies on the biology and control of the 
pest. We have developed a trap which is suitable for monitoring as weil as for control 
purposes. 

Xyleboros dispar has one generation per year. As soon as the maximal daily 
temperatures in spring reach 18-2G °C the beetles start flying and searching for host 
plants. The fiight lasts 3-4 weeks, exceptionally up to six weeks, depending on the 
weather conditions. Immigrations from 1orests are still possible at a time when the 
flight in orchards is already at an end. 

lt has been known for years that many bark beetle species are attracted to 
ethanol. In American forests a window flight trap with ethanol as the lurs was used for 
monitoring (Holing and Kearby 1975). Different types of traps (including the window 
füght trap) and lures were compared in our tests (Mani and Schwaller 1983, Mani et 
a/. 1986, 1988). The Rebell® rosso type was found to be most efficient and 
practicable. The attractant, 250 mf 50% ethanol (denatured with 1% toluol), is filled in 
a 1 liter plastic flask with 5 holes in the upper part of it. The attracted beetles are 
caught on a sticky red wing trap attached closely above the flask. When the 
temperatures are high the ethanol has to be replaced every 2-3 days. The efficacy ot 
this trap was tound to bs 2-3 times higher than that of the window flight trap. This 
lncrease is important in ragard to control purposes. 

The higher catches with ihe wing trap can bs explained by the flight behavior of 
the insect, which often does not fly directly into the trap but circles around it and 
sometimes lands in its neighborhood. Apart of bark beetles tne trap caught many 
indiffemnt Diptera and only a few beneficial insects. 

Most bark beetles aie caught on the west and southwest orientated parts of the 
trap. The main flight activity was between 2 and 4 p.m. In orchards with a high 
pop11lation a distinct swarming of the beetles can be observed at that time. High 
catches outside orchards in open fields indicate that the beetles can fly over distances 
of several hundred melers. 

The physio!ogical condition of the tree is decisive fcr its susceptibility to bark 
beetle attack. Orchards or vineyards with plants damaged by frost or with trees p!anted 
2 1,1ears b9fore were most susceptible. Under such conditions the beeile populations 
were oftan high c:nd several hundred up to 2000 baetles ware caught with 8 tre.ps per 
hectare. No subsequent tree attack was observed in many of these crchards. 
However, in some casas control was insufficient. Other factors such as plant produced 
volatiles and aggregation pheromones might have bee� important there. 
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From our experiments the following recommendations are given: One trap per 
hectare for monitoring and eight traps per hectare for control purposes. The total catch 
per hectare could be further increased with a higher trap density, but then the method 
would become less economical. 

The ethanol trap Rebell® rosse is now well-established in the control of 
Xyleborus dispar in orchards and vineyards and has largely replaced insecticides. 
Trapping has to be combined with sanitation (removal of attacked trees) and with 
optimal cultivation measures in order to promote plant health. 
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�EX ATTRACTANTS OF CHESTNUT TORTRICOID MOTHS (PAMMENE FASCIANA 
L. CYDIA FAGIGLANDANA ZEL. AND CVDIA SPLENDANA HB.)

G. ROTUNDO and R. GIACOMETTI
Dipartimento di Entomnlogia e Zoologia Agraria, Universitä di 

Napoli-Portici, Italia 

Summary 
Sexual response of the chestnut tortricoid moth males (Pam
mene fasciana L .. Cydia fagiglandana Zel. and Cydia splen
.!ll!.lli! Hb.) has been tested to several synthetic compounds 
(saturated and unsaturated aldehydes,alcohols and acetates) 
having 12 carbon atoms. by electroantennography and field 
evaluation. The blend Z8-12:Ac/Z8-12:0H (3/1) showed the 
best attractivity towards P.fasciana males and E8E10-12:Ac/ 
E8E10-12:0H (2/1; 3/l)towards C. fagiglandana. The mixtures 
Z8-12:Ac/E8E10-12:Ac gave no captures of the chestnut moths. 
The flight periods of the three species have been related 
to the phenology of the chestnut tree. 

1 1 Introduction 
Pammene fasciana L .. Cydia fagiglandana Zel. and Cydia 

splendana Hb.(Lep. Tortricidae) are serious pests of chestnut 
fruit in Italy and other European and Asiatic countries. The 
larvae cause considerable damages to the chestnut crops, some
times producing economic losses that reach even 60% ( 1 ). 

Such univoltine phytophagous species are strictly bound to 
the biology of the host plant ( 2 ). Present chemical control of 
these pests leads to unsatisfying results in consequence of the 
environment (nearly all chestnut trees grow in hill and mountain 
area). of the big size of trees and of the impossibility to 
reach larvae. These develop in the chestnut fruits. On the other 
hand the farmer can not follow the flight activity of the adults 
and usually controls these pests by frequent treatments with 
persistent insecticides. 

The use of the sex attractants can be of value to improve 
the control of these pests. The sexual response of these moths 
to several synthetic compounds having 12 carbon atoms has been 
tested by electroantennography and field evaluation. 

1.2 Description 
Elcctroantennographic study has shown high responses to Z8-

12:Ac for P. fasciana and to E8E10-12:Ac for C. fagiglandana and 
,!;:. splendan�. 

Field study was carried out during three years (1984-85-87) 
In several regions of South Italy (Avellino, Catanzaro, Cosenza, 
Potenza). Traps of the common roof type (Traptest Farmoplant) 
were baited with synthetic substances, alone andin some of 
their binary mixtures. in rubber septa. 

In a preliminary test (Avellino, 1984) the attractivity of 
27 compounds having 12 carbon atoms in unsaturated linear chatn 
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has been valued E8E10-12:Ac and Z8-12:Ac gave higher catches to 
C. fagiglandana and P. fasciana.

Subsequent studies on attractivity and selectivity in 
different chestnut areas (Catanzaro, Cosenza and Potenza) in two

years (1985-87) were carried out. 
The first observations (Catanzaro. 1985) confirmed that Z8-

12:Ac and E8E10-12:Ac are active compounds towards P. fasciana 
and C. fagiglandana. The capture of Z8-12:Ac was significantly 
higher than total capture (t"cf - i�) by the light trap. The 
E8E10-12:Ac, alone and mixed with the respective alcohol, did 
not show significant difference from the light trap. Moreover, 
E8E10-12:Ac even if stimulated the antennae of C. splendana has 
attracted only some males of this species. Maybe other or simi
lar compounds are involved in the attraction of males.The mixtu
res of the active compounds ( Z8-12:Ac/E8E10-12:-Ac ) lost the 
attraction for the chestnut moths. 

In the second test (1987) attractivity and selectivity of 
binary mixtures of E8E10-12:Ac and Z8-12:Ac with respective 
alcohols were evaluated in different areas (Catanzaro, Cosenza 
and Potenza). In Cosenza and Catanzaro areas C. fagiglandana was 
highly captured by E8E10-12:Ac and by its combination with E8El0 
-12:0H in ratlos 2/1 and 3/1.In Potenza area all mixtures showed
no significant differences in attractivity. The mixtures showed
better selectivity in respect to E8E10-12:Ac by decreasing the
captures of Cydia succedana D.& F., C. pomonella L., f.. orobana
Tr., C. splendana and C. gemmiferana Tr. P. fasciana was
efficiently captured by the blend Z8-12:Ac/Z8-12:0H in the ratio
3/1. This blend even if it improved selectivity towards Pammene
albuginana Gn., P. gallicolana L.& Z., L spiniana Dup. and
Cydia tenebrosana Dup. did not remove the catches of Cydia fune
brana Tr. 

The ongoing of field captures allowed to follow the peaks 
of adult emergence of the three species of tortricoid moths. The 
flight period of P. fasciana occurs between June and Septem
ber, with the highest flight peak at the end of June. In this 
period the chestnut tree is in full bloom and the fruit deve
lopment is beginning.The flight period of C. fagiglandana occurs 
between the beginning of July and the end of September.The high
est peak of this species occurs in the second week of August. 
This period is delimited by the flight peaks of P. fasciana and 
C. splendana. The biological activity of C. fagiglandana is ob
served between the end of the bloom period and the physiological
drop of prickly husks of the chestnut. The flight period of .!;..:_
splendana starts at the end of August and finishes at the end of
September, with a peak within the second week of September.The
biological activity of this species corresponds with maturation
and fruit-drop.
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TESTS D'ATIRACTIVITE DE DIVERSES COMPOSITIONS PHEROMONALES ENVERS 
PAJV!>E/1/S HEPARANA D.&S. ET CLEPSIS SPECTRANA TR. EN VERGERS 

C. FASSOTTE 18, J.P. CHAMBON 28, C. COCQUEMPOT 28, B. FREROT Zb, M. LETTERE Zb,
R. OGER 1 b et C. DESCOINS Zb

1. Centre de Recherches Agronomiques - a. Station de Zoologie Appliquee,
8, Chemin de Uroux, B-5800 GEMBLOUX - b. Bureau d'lnformatique et de
Statistique Appliquees, 22, Av. de la Faculte d'Agronomie, B-5800 GEMBLOUX

2. Institut National de la Recherche Agronomique - a. C.N.R.A., Station de
Zoologie, Laboratoire de Faunistique, Route de Saint-Cyr, F-78000
VERSAILLES - b. Laboratoire des Mediateurs Chimiques, Domaine de
Brouessy, Magny-les-Hameaux, F-78470 ST-REMV-LES-CHE:VREUSE

De 1983 ä 1986, en Belgique, des piegeages simultanes de microlepidopteres 
ont ete eff ectues an vergers de pommiers ( 1) au moyen de pieges appätes avec 
differents attractifs sexuels specifiques de synthese, provenant soit du 
Laboratoire des Mediateurs Chimiques ä Brouessy (France = F),soit de !'Institute 
for Pesticide Research a Wageningen (Pays-Bas = H). Les memes constatations 
eff ectuees au cours de troi s sai sons de pi egeage ( 1983-85) concemant 1 e 
manque de selectivite des attractifs utilises pour deux especes de tortricides 
Pandemis heoarana D.&S. (Ph) et Clepsis spectrana Tr. (Cs) ont conduit ä realiser 
en 1986 un lest comparatif d'attractivite de differentes formulations. 

Lo composition -identifiee par un sigle propre- de chaque attractH dont il 
sera question ici (un piege per verger) est donnee dans la figure 1 (celles de PhH 
et de CsH aimablement transmises par le Dr. S. VOERMAN). 

les principaux taux de capture d'individus mäles enregistres au cours des 
saisons 83-85 (respecU,..ement i Ph, :t: Cs, :g d'autres especes annexes; nombre 
total de captures) sont relates et analyses succinctament ci-apres. 
En 19o3 (n = 15 = nombre de vergers), l'attractif PhF (40.6, 55.7, 3.6; 2803) 
realisait moins de captures de Ph que de Cs, et meme beaucoup plus de prises de 
Cs (70.3 �) que l'attroctif CsH (39.2, 49.5, t 1.3; 1334) qui lui etait destine.
Pour 1984, trois compara1sons sont permises: 
a) (n = 2), entre PhF (71.2, 24.0, 4.8; 417) et CsH (58.8, 31.2, 10.0; 170) Oll ä
nouveau la composition PhF a permis d2 capturer le plus de Cs (65.4 %);
b) (n = 4), entre PhF (49.1, 45.2, 5.8; 102 l) et CsF (40.0, 52.5, 7.4; 632) Oll PhF
s·esl encore montre le plus GttrnctH pour Cs (58.1 :g);
c) (n = 3), pour ur.e periode limitee (ä p6rtir du 13.06), entre PhF {49.6, 46.2, 4.3;
117) et PhH (64.6, 0.7, 3.d,.7; 147) chaz qui l'attractivite sembie plus forte pour
Ph (62.1 %) a1nsi que pour les autres especes annexes (92.7 %), dont en particu
Her Adoxoph!_l!hurana f.R., et par contre beaucoup plus faible pour Cs ( 1.8 %).
En 1985 {n = 3), les resulta'is confirment ceux de 1984, pour ce qui concerne !es
formulations comparees Pi'IF (36.9, 46.8, 16.3, 566), PhH (54.9, 1.1, 44.1; 565) et
CsF (23.5, 50.7, 25.8; 298), avec toujours 1e maxlmum de Cs pour PhF (68.8 )g)_
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Figtre 1. Nombre ae Paooemis heparana (Ph), de Clepsis soectrana (Cs) et d'autres lepidopteres 
mal es capttris en 1986 c1ans trois vergers de pommiers, par piegeage simultane au moyen de 7 
attroctifs de synthese ( 1 piege/pheromone/verger). 
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Le test d'attnictivite realise en 1966 (n=3) a permis de corroborer les 
constatat1ons precedentes (Hg 1), sauf pour PhF plus du tout selectif (dejä 
moins en 1985) vis-ä-vis des especes annexes. Les formulations minidosees a 
1 oo µg (PhF t 00) et ä t o µg (PhF 10) ne se sont pas revelees plus discrimimmtes 
ä l'egard de Cs mais bien ä l'egard des autres especes. Par contre, la nouvelle 
formulation ä 1.000 µg (PhFd), comprenHnt l'adjonction du diene Z 9 El 1-14 Ac ä 
5 :g s·est montree beaucoup plus selective Que PhF face ä Cs -autant Que PhH
avec egalement une plus faible proportion d'individus d'especes annexes mais 
aussi un plus faible rendement en Ph Que la composition PhH. Quant aux 
attractifs CsF (sur caoutchouc) et CsH (sur polyethylene), de composition 
identiQue, ils sont tous deux aussi selectifs envers Ph et aussi peu envers les 
autres especes QUOiQue differemment puisQue Je spectre est domine chez CsF par 
Eulia ministrana L. et chez CsH par Noctua fimbriata Sehr. 

les ecarts parfois importants observes au niveau du rendement et de Ja 
selectivite d'attractifs destines ä une meme espece mais de fabrications 
differentes soulignent Ja difficulte de retablissement d'une echelle de reference 
de captures utilisable en pratiQue pour restimation du risque. 

1. FASSOTIE, Ch.; FREROT, B.; CHAMBON, J.P.; DESCOINS, C. 1986. Piegeage sexuel
de seize especes de microlepidopteres nuisibles en vergers de pommiers belges.
Bull. 0.1.L.B./S.R.O.P. 1966, 9(4): 153-159.
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MONITORING THE CURRANT BUD MOTH EUHYPONOMEUTOIDES RUFELLA 
USING TRAPS�ITED BY THE SYNTHETIC PHEROMONE PREPARATE OF 
��- -��THE FRUIT"rREE TORTRIX ARCHIPS PODANA 

T. TUOVINEN
Department of Pest Investigation 

Agricultural Research Centre, Finland. 

Summary 

The synthetic pheromone preparate for ArchiTs podana,
cis- and trans-11-tetradecenyl acetate (1:1 , attracted 
males of Euhyeonomeutoides rufella, an important pest of 
currants in Finland. The field tests showed that the 
preparate can be used to monitor E. rufella. Because of 
the sporadic occurrence of the species, 3-4 traps/ha 
should be used. Another species commonly caught by traps 
was a tortricid Acompsia cinerella, which is not known as 
a pest of currants in Finland. 

Introduction 

Bud damages caused by the currant bud moth (CBM) E. 
rufella (Tngstr.) became more common in 1970's in blackcurrant 
cultivations in Finland. The control of CBM is difficult 
because larvae hatch only a few days before harvesting. The 
larvae penetrate into new buds, begin feeding in the autumn 
and hibernate inside the buds. In the following spring one 
larva injures 2-3 buds before pupating. The recommended 
spring sprays using pyrethroids eliminate only the larvae 
which move to another bud during the few days chemicals are 
effective. In practice the efficacy of control is 50-70 %. 

To improve the efficacy of control, studies on monitoring 
flying periods as well as methods to evaluate the need of the 
control of CBM were started. 

Light traps have been used to find out the flying periods 
of CBM. Males were attracted well but females were not caught 
by light traps (HEIKINHEIMO 1978). Females fly only short · 
distances near the bushes; this behaviour seems to be one 
reason for the sporadic occurrence of CBM.

Preliminary tests using traps baited by virgin females of 
CBM showed that 3-5 days old females attracted males well 
(TUOVINEN 1986). At the same time, tests of the pheromone 
preparates which may possibly be used to monitor lepidopterous 
pests in Finland revealed that the preparate for the fruit 
tree tortrix Archips �odana (Scop.), containing 50 % cis-11-
14:Ac and 50 % trans- 1-14:Ac, attracted also CBM males (PEL
TOTALO and TUOVINEN 1986). These compounds in varying ratios 
are known to be common attractants for many moth species (ARN 
et al. 1986). 
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In 1985-1987 traps baited by the pheromone were used 
altogether in 35 blackcurrant fields, majority being com
mercial 1-3 ha cultivations. Both delta and wing-style traps 
were used. The traps were examined about two weeks intervals 
and the species of Lepidoptera were identified. In following 
winters the fields were surveyd to evaluate the injuries 
caused by the larvae. 10-20 branches were collected from the 
fields and 500-1000 buds/sample were splitted and the larvae 
were counted. 

The efficacy of the two trap types was studied by placing 
them pairwise in a small experimental field, which was heavily 
infested by CBM larvae. 

Results and discussion 

Catches and the corresponding bud injuries in the fol
lowing winter correlated positively (r=0.669, p<0.01). The 
numbers of caught males were quite low, varying from zero to 
21/trap. The injuries varied from zero to 15 %. In some 
cases no males were caught but injuries of 0-2.5 % were no
ticed, meaning that too few traps were used to cover the spo
radically infested fields. According to the previous stu
dies, the control threshold is about 2 % of infested buds. 
Several traps/field should be used to reveal the presence of 
CBM, and to get a better view of the flight and the occurrence 
of CBM, 3-4 traps/ha should be used instead of 1-2 traps/field 
used in this study. The efficacy of the preparate was good, 
e.g. in a 0.1 ha plot one trap caught 382 males in 3 weeks.

The traps attracted also males of a tortricid Acompsia 
cinerella (Clerck). Growers might have difficulties to dis
tinguish A. cinerella from CBM if the specimens are old and 
stained with the glue, but if the traps are inspected twice a 
week no troubles would appear. The traps caught only few 
other species all of which are easily distinguished from CBM. 

When delta- and wing-style traps were compared no dif
ference in the mean catch was noticed (Wilcoxon signed-ranks 
test, p=0.6). A broad delta trap is recommended because of 
the easier maintenance and better shelter for rain than that 
of a wing-style trap. 

Further studies are going on to develope the method to 
help farmers to decide the need of control of CBM. 
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PHEROMONE TRAPS SHOW POTENTIAL FOR REDUCING INSECTICIDE USE 
IN NEW ZEALAND APPLE ORCHARDS 

Mis en evidence par pi€geaae sexuel de la possibilitf de reduire les 
traitements insecticides sur pommiers en Nouvelle Zelande 

Summaz;y 

D.M. SUCKLING
Entomology Division, DSIR, 
Christchurch, New Zealand 

Pheromone traps have been used since 1985 to guide insecticide 
use at trial sites in Nelson and Hawkes Bay. Traps were used to 
monitor flight actlvity ot three pest leafroller species, 
Epiphyas postvittana, Ctenopseustis obliquana and Planotortrix 
excessana, in sprayed orchards and unsprayed areas adjacent to 
orchard properties. Trap catches indicated regional variation in 
species dominance, and indicated high or low risk of infestation 
near particular orchards. Periods of low leafroller fliaht 
activity were identified and insecticide sprays were not applied 
during these times. B'ollowing this oroqramme, two to three 
applica tions have been omit ted each seasu11, rt•ducing i nsecti cide 
use by up to 38%, while retaining leafroller control eguivalent 
to the recommended programme in 'Red De lic i ous' and 'Granny 
Smith' varieties. This represents savings of up to NZS 200/ha, 
and appears to have lhe ruost potent:ic1l for the Nelson arec1, 
where Epiphyas postvittana is the dominant species. Careful 
implementation of this progranune is planned, in conjunction with 
leafroller pheromone trapping in each orchard to check that the 
orchardist can safely reduce the inseclicide proqramme in this 
way. 
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IDENTIFICATION OF A MINOR COMPONENT 
OF THE SEX PHEROMONE OF LEUCOPTERA SCITELLA. 

SYNTHESIS AND FIELD TESTS 

M. RIBA; J.A.1ROSELL; M. EIZAGUIRRE 1and A. GUERRER0 2 

Centre R + D (UPC-IRTA) 

2 Av. Rovira Roure, 177. 25006 - Lleida (Spain} 
üepartamento de Quimica Orgänica Biol6gica C.I.D. (CSIC} 

Jorge Girona Salgado, 18-26. 08034 - Barcelona (Spain} 

Summary 

A minor component from the volatiles of calling females of Leucap�Vl.a 
�ci.;teL/..a has been identified, by comparison with an authentic sample, as 5,9-
dimethyloctadecane 2. In field tests, compound 2 appear to sinergize the effect 
of the major component 1. The activity of the insaturated compounds �. synthe
tic precursors of !, is-also described. 

1. Introduction

The sex pheromone of the mountain-ash bentwing Leucoptera scitella Zeller
(Lepidoptera, Lyonetidae}, an economically important leafminer pest of orchards in 
some regions of Europe and Asia, has1been recently identified as 5,9-dimethylhepta
decane 1 by W. Francke and coworkers. We now would like to report the identifica
tion of-a new, minor component in the volatile extract of calling females of Leu
coptera scitella. The compound was identified as 5,9-dimethyloctadecane 2 according 
to their chromatographic and spectroscopic properties in comparison with-an authen
tic synthetic sample. 

In field tests compound 2 seems to behave as a synergist of the main compo
nent 1. The activity of the unsaturated compounds �. syhthetic precursors of !, is 
also described. 

2. Results and Discussion

Volatiles released by 250 virgin calling females were condensed on a dry ice
acetone bath, taken up in nanograde hexane and concentrated to 100 J.11. Gas chroma
tographic analysis in three different capillary columns (SPB-1 25m x 0.25 pm, SPB-
35 15m x 0.25 µm and Supelcowax 10 30m x 0.25 pm} showed two compounds in a 92 :8 
to 96:4 ratio. The major compound turned out to be the expected 5,9-dimethylhepta
decane 1, whereas the structure of the minor product is proposed to be its homolo
gous 5,9-dimethyloctadecane 2. Thus, the CI mass spectrum of 2 showed a molecular 
weight of 282 whereas the EI-mass spectrum was almest identical to that of the 
synthetic material. In addition, both compounds coinject on three polar and non
polar capillary columns (see above}. 

The synthesis of compounds 1 and 2, in 25.2 and 26.2% overall yields, respec
tively, from 2-�-butil-2,6-dimethylcyclohexanone, �ave been carried out by a mo
dification of the procedure described by Kocienski for the synthesis of the sex 
pheromone of the pine sawfly Neodiprion lecontei. 

In field tests carried out near Rosell6 in the province of Lleida, a clear 
synergistic effect was found when compound 2 was mixed with compound 1 at 0.1-
1% level. The minor component was intrinsically inactive. On the other-hand, in 
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2 

field trials carried out near Ser6s in the same province, the enhancement of captu
res was only moderate. In the same test compounds 3 behaved as synergists when 
mixed with 1 at 5% level, whereas a clear inhibitory effect was shown in a 1:1 ra
tio. 

REFERENCES 

1. w. Francke, s. Francke, M, Toth, G. Szöcs, P. Guerin and H. Arn; Naturwissens
chaften 74, 143 (1987).

2. Ph. J, Kocienski and J. M, Ansell; J. Org. Chem. 42, 1102 (1977).



-1]7-

DESIGN ANO PERFORMANCE OF PHEROMONE DISPENSING, 

CONTRIBUTIONS AND PANEL DISCUSSION 



-138-



-139-

PERFORMANCE CRITERIA FOR ASSESSING LURE FORMULATIONS 

B. A. LEONHARDT 

u. S. Department of Agriculture
Agricultural Research Center, Beltsville, Maryland 20705 USA 

Summary 

Dispensers containing insect attractants are routinely used to bait 
traps for monitoring pest populations. There are many factors in the 
dispenser design that influence the biological effectiveness of the 
traps. These include: chemical purity of the pheromone or synthetic 
attractant, ratio of components in multicomponent pheromones, amount 
of active ingredient per dispenser, rates of release of each pheromone 
component, influence of environmental factors on these rates, and 
stability of the dispenser. Examples are given that show the effect 
of some of these factors on dispenser activity. Performance criteria 
(dose, release rate, etc.) are required to assure a highly attractive 
dispenser for extended field applications. An example of such 
criteria are those proposed for gypsy moth pheromone dispensers. 

Introduction 

It is convenient for the scientists who operate insect monitoring 
programs to assume that the pheromone dispensers obtained from commercial, 
government or other sources are highly attractive. However, there are many 
factors in dispenser design and preparation that can cause variable 
performance in field situations. Although the effect of impurities, e.g., 
geometrical or optical isomers, on the activity of an identified pheromone 
is generally reported in the literature, chemical purity is seldom 
specified on dispenser solicitations. Similarly, reports give the effect 
of pheromone dose on insect capture but rarely include the actual rates and 
ratios of pheromone components that are emitted from the applied dose. 

1.2 Discussion 

The following examples illustrate how some variables in dispenser 
formulations affect insect capture. Firstly, pheromone purity can be 
critical in dispenser performance. The presence of 0.1% of (Z)-7-dodecen-
1-ol significantly inhibited trap capture of the cabbage looper,
Trichoplusia ni (Hübner) with its pheromone, (Z)-7-dodecen-l-ol acetate
(1). Similarly, small quantities of the s,z enantlomer reduced capture of 
the Japanese beetle, Popillia japonica Newmiin with its pheromone, (�,�)-5-
(1-decenyl)dihydro-2(3H)-furanone (2). Components in multicomponent
pheromones caused major differences in captures of Heliothis zea (Boddie)
(3). The problem of specifying the most attractive ratios of components is 
further compounded by the fact that components with differing volatilities
will be released by dispensers at different rates. For example, a rubber
septum treated with a blend of Z9-14:al, 14:al, Zll-16:al and 16:al in a
ratio of 19:17:37:27 preferentially released -the more volatile Cl4
aldehydes; as a result, the residual blend had a ratio of 45:31:10:11 after
<1 week of exposure (4). Thus, the emitted ratio, which was responsible
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for insect response, differed widely from the applied ratio. Comparison of 
applied and released ratios of Z9-14:al : Zll-16:al for polyvipyl chloride 
(PVC) dispensers showed that captures of Heliothis vir;escens (F.) were the 
highest when the emitted blends contained 14-40% Z9-14:al as generated by a 
dispenser containing 6% Z9-14:al, 94% Zll-16:al (Hendricks et al. unpubl.). 

The pheromone dose that the insect perceives is also very important in 
monitoring insect populations. As the pheromone content of a dispenser 
increases, the emitted amoUPt of lure also increases but the insect capture 
does not necessarily follow. For example, with the gypsy moth, Lymantria 
dispar (L.), increasing doses from 1 to 20 µg on cotton wicks caused 
increasing moth capture; at doses of 20 to 150 µg, insect captures 
remained relatively constant and, at doses of 200 to 2500 µg, moth capture 
actually decreased ( 5). The phe.romone content required for · optillll,llll insect 
capture varies with dispenser type and with insect species. !llhe elllission 
rate from a dispenser contai11ing a given pheromone dose depenqs on the 
permeabilit� of the dispenser matrix and on the chemical characteristics of 
the pheromone itself. By modification of the dispenser formulation, the 
emission rate can pe optimized for insect capture. Adjustment of release 
rate requires consideration of the effect of temperatur;e since diffusion of 
the · pheromone thr;ough the polYf!1eric matrix arid/or evaporation from the 
surface increases with temperature. for example, labop�tory measured 
emission rates fl'.0111 l;'lillinat-e dispensers for the gypsy !!IOth incr;eased by 
3,5-fold for a 10°c increase in temperature. 

The est21blisl1R)ent of performance criteri<1, e.g., pheromone content, 
emission rate, etc., for dispensers is very important to maintain 
consistently successflil insect rnonitoring prograJ11s and is required for the 
pro�rernent of effective dispensers from · competitive sources. The 
tollowirn,1 criteric1 have been proposed ( 5) for the gypsy rnoth pheromone 
dispensers used in detection programs throughout the U. s.: have an

ernission rate of 140-600 ng/h as measured in the laboratory at 35°c arid 100 
ml/min air flow, contain 0.5 to 1.0 mg of (+)-disparlure (>95% purity), and 
r;emain highly attractive for at least 3 months. Similar c,::iter;ia were also 
proposed (5) for dispensers of the synthetic attractaqt of Cer;cltitis 
capitata (Wiede1mmn), and for the pheromones of the boll · weevil, 
Ar)thonomus gr;andis (Boheman), and the tobacco budworrn, H. virescens. 
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Pheromones and Other Behavior-Modifying Chemicals. Eds� Ridgway, R.L.,
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Meditations around the production of lepidopterous sex pheromones 

s. Voerman

Institute for Pesticide Research, P.O.Box 650, 6700 AR Wageningen 

The Netherlands 

A.K. Minks 

Research Institute for Plant Protection, P.O.Box 9060, 6700 GW Wageningen, 

The Netherlands 

Most sex pheromones of Lepidoptera consist of unsaturated 

straight-chain alcohols, acetates or aldehydes. Much has been published 

about their synthesis. So far the commercial industry did not show much 

interest in the production of these compounds. Unless they can be sold 

with profit this will not change and the research workers themselves are 

forced to synthesize these compounds in their own laboratories. Compounds 

which have potential to be used on a !arge scale, for example for mating 

djsruption, are more interesting for the industry. 

A pheromone bank, as we have in our institute, appears to be very 

Useful. Besides pure chemicals needed for reference during analytical work 

and for special behavioural experiments, we also produce pheromones 

formulated in dispensers for monitoring and mass trapping purposes. 

In 1987 more than 1000 dispensers were sold for each of the following 

species: Adoxophyes �, Cossus cossus, Grapholita molesta, Cydia 

pomonella, Phthorimaea operculella and Synanthedon myopaeformis. We 

delivered these lures and also samples of pure pheromone to customers in 

almost every country in West Europe, and also in many countries in North 

and South America, in Australia etc. We made dispensers for more than 50 

different moth species. 

The composition of the baits was determined on the basis of our own 

research and of data from literature. Many times a compromise had to be 

found between the best composition and the most correct quantity of active 

material per dispenser. lt was also not always clear whether it was 

necessary to add anti-oxidants as BRT, UOP 88 or UOP 688 or a UV-absorber 

as Eusolex 4360, let alone to decide upon the quantities of protecting 

chemicals to obtain dispensers with an optimal attractant action. 

More uncertain feelings come up when we had to decide upon the type of 

dispenser to get when loaded with the appropriate pheromone or 
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attractant mixture and the right quantity the best imitation of a 

calling female. In many cases the evaporation rate should be inversely 

proportional to the temperature. The dispenser should also protect the 

active compounds against detrimental chemical and physical influences from

outside and must not contain compounds or elements which inhibit or even 

break down the pheromone or attractant action. Polyethylene vials and 

rubber sleeve stoppers are used on a wide scale. We found that white 

rubber septa of Aldrich (type ZlO, 075-7) are unsuitable for codlemone 

(EES,10-12:0H), whereas similar red rubber septa (sleeve stoppers) (type 

z12. 438-9) are reasonably good. 

However, for the complicated sex pheromone of Phthorimaea operculella, 

a 2:3 mixture of EZ4,7-13:Ac and EZZ4,7,10-13:Ac, both types of septa can 

be used, because this sex pheromone is remarkably stable. After a year in 

the field the dispensers appeared to be still attractive. The high 

attractivity for males and the long field half live makes it economically 

feasible to use this expensive sex pheromone for mass trapping. 

For the producer of lures end for governmentel officials there are 

still many questions as to the economics of the applications of C traps in 

the field. How much do the growers save on insecticides when they properly 

use traps and correctly interpret catches of noxious moths? lt is high 

time that field research �orkers make up the balance and show with clear 

figures what the benefits are of our research work over the past 20 years 

for tne growers as well as for the environment. 
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Rubber septa - most widely used dispensers 

of pheromone traps 

Miklos Toth 

Plant Prot. Inst. Hung. Acad. Sei. 

Budapest Pf 1 02 

H-1525, Hungary

The most important requirements towards a formulated bait in an insect 
attractant trap are that it release the attractant compounds at a rate/ratio optimal 
for attraction of the species in question, and that it remain active over a prolonged 
period of time. 

These requirements are achieved successfully in many lepidopteran male 
attractant formulations by using rubber septa as the substrate of the bait. In these 
cases the attractant compounds are impregnated into the rubber and are 
released consequently into the air when the trap is assembled. 

Main obstacles in the usage of rubber septa based trap baits include the 
following: 

1) Release rate/rauo

Many male moths are attracted to a relatively narrow component ratio released
at a given rate. The optimal rate and release ratio for a given species can be 
determined by empirical testing of combinations on rubber septa. 

2) Purity
The purity of the chemicals is very critical, as many species are known to

respond better to blends containing minor amounts of synergists, or, can be 
inhibited by trace impurities. 

Even if the original purity of the compounds used is satisfactory, chemically 
related compounds can be formed under field conditions, for example small 
amounts of corresponding alcohols from acetates, which eventually can modify 
the performance of the bait. 

In some cases formation of minor contaminants is catalysed by compounds 
present in the rubber, as for example the formation of acetates from the 
corresponding aldehydes. 

3) Contaml11at!on
Rubber septa can easily be cross-contaminated by improper handling of the

dispenser, and this can have devastating effects, as attractant components of a 
given species can be strongly inhibitory towards another pest species. Special 
care must be taken that the rubber septa to be used are not handled with 1he 
bare hands. The widespread technique of placing the dispenser into the sticky 
layer is just inviting trouble, as the attractant compounds can easily be 
transferred into the sticky material and thus increase the chances of cross
contamination. Similarly, trap parts of already used traps should not be reused in 
new traps, as they in most cases contain traces of the previous attractant. 
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THE "COMPLETE" DESIGN OF LURE FORMULATIONS 
-A MANUFACTURERS POINT OF VIEW-

J.H.COOK 
AgriSense, Fresno CA., U.S.A. 

The title has in it the word "COHPLETE" and the author would like to 
expand the idea that when an attractant becomes a useful tool for 
monitoring purposes, the terminology "design of lure formulations" 
takes on, or should take on, a very broad meaning. This meaning will 
encompass many things. Hany of us consider Formulation Design tobe 
a direct function of the requirements as set out by experimentation 
and field trials that result in the optimum catch sensitivity to the 
pest or insect in question. While this is a paramount function, the 
manufacturer, and indeed the scientist will be face with other 
criteria that will impinge on the success of a monitoring program, 
even after the purity of the compound, the correct emission rates, and 
time spans are solved. 

1.1 Discussion 

This presentation will touch on the method of formulation design as it 
pertains to the POLYTRAP System as an example, a patented polymer matrix 
system used by AgriSense. The designing of the lure to give the basic 
attraction requirements is meshed with other key factors that also affect the 
success of a large or extensive Programme. Many of the other factors are 
physically related, others economically related, yet others, related to such 
things as logistics of shipping, storage, handling and so on. Above all, the 
Lure in question should be almost foolproof when it comes to large programme 
applications in the field. As mentioned earlier, the scientist will sense 
and identify the areas of short-coming, but it is the Hanufacturer who has 
to solve the problems to produce the required finished unit that ensures a 
successful Programme that will yield good sound data. Some of the other 
factors tobe considered in the design : 

* Ease of applying the lure to the trap
* Elimination of the possibility of contamination around the Trap
* Longer lure life and more efficient use of the active
* Minimizing the worker exposure to complex organic materials over

long periods of time 
* Hinimize the effects of extreme temperature changes on lure

performance
* Packaged in a manner to maintain lure integrity over a long period

of time
* Packaged to permit easy storage, handling

1 
and distribution

* Produced in a manner that permits maximum economy
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1.2 Example 

The example here will be the 2 gram Trimedlure Polytrap plug used in 
monitoring for the presence of Hedfly. The criteria for the design was 
a lure ( 1) that tJould last three to four times as lang as the Trimedlure 
liquid placed dn a cotton wick; (2) that would maintain an acceptable 
trap catch sensitivity to ensure the integrity of an extensive Hedfly 
detection system; (3) that would be able to be deployed (with confidence 
as to the resulting data) by means of reasonably unskilled trap line 
personnel; (4) a lure whose chemical composition remained stable and 
consistent to analysis parameters both in the testing laboratory and the 
field. 

POLYTRAP is a system where-by monomers can be selected that permit 
the right sized cages or meshes to be formed relative to the molecular size 
and shape of the active ingredient to be time released or metered out as 
it were. The tightness of the cages holding the active, the percentage 
loading, as well as the surface atea exposed to the air, give variables 
that petniit extreme flexibility. The entrapment of the active is done 
11in situ" maidng possible loadings as high as 70-807. 

In the POLY'i'RAP system it is these three main variables that are 
juggled to design the product. What have we done for the word "COHPLETE"? 
By Use of the variables we obtain the desired time frame and teleasl! 
rates. By using high loadings we kept product size down to fit the trap. 
We also made it a solid lure for ease of handling, packing artd Storage. 
The package design also eliminated contaniination of ttap site and minimized

exposure to the trappet. We are ndw iri the process of automating 
productlon for greater economy. 

1.3 Concluding Comments 

The use of mdnitoring in detection programmes, in IPH programmeS, in 
ptograinmes that irtclude both Gövernment Agencies and private individuäls is 
on the increase. This valuäble tool is now definitely patt of the 
agricUltural sce1\e world-wide. 1'he ati:2nd:111t l::irge numbers and types of 
lureS reqtiired necessitates the support and irtvolvement of businesses who can 
supply the many disciplines that are vital to provide the total COHPLETE unit 
to the field. 
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KNI'IDRIN:3 OF GRAPE PE.ST INSEX:TS IN W.--GERMt\NY - AN ESSmI'lAL 'I'O)L IN 
ORDER 'ro APPLY 'mE PflEIOomE a:NFUSICN TEx:HUOOE 

W. KRIEn, K. DE KRAMER, C. �. E. �. U. NEIJWINN,
w.�

BASF N!, Lini>urgerhof/Ludwigshafen, FRG 

'lhe grape berry rroth Eup?ecilia ambiguella and the European 
grapevine noth Lobesia botrana are the major pest insects in German 
vineyards. 'l'loio generations of larvae, the "Heuwurm" in spring and the 
"Sauen.urm" in smmier, rnay cause serious lasses, also due to fungal 
infecticris ( Botrytis) of damaged parts ( 3) • 

Fenale rroths lure their ccospecific rnales; Ifterarcne orientation 
therefore plays a decisive role in reprcrlucticn. BASF have exploited 
this by optimizing the pherCJIOl'le ccnfusion technique for the a::introl 
of Eupoecilia ambiguella to prcrluce a cqipetitive and ecax:rnically 
sound prcrluct : RAi< l ( 1 ) . 

In this biotechnical meth:xl a great nU!i:Jer of pherata1e dispen
sers are distributed in vineyards - 500/ha, slc:7wly emitting the major 
fhercm:ine ccmpcnent Z9 - 121\c. Reprcrluction of the grape berry noth is 
redixed dcMr1 to a level canparable to that ootained by classical in
secticides (4, 5). 

Successful applicaticn of this species specific pherarcne a::infu
sioo meth:xl, b:::iwever, is cnly possible if the presence of other spe
cies can be exclooed. For this plI'posE! multiple pherata1e traps baited 
with various synthetic lures are essential tcx>ls. 

'ttey m:nitor: a) the occurrence of the target pest, b} the 
presence of seccndary pests, c) the onset of male rroth flight, d) the 
annua1 pericrls of rroth activitiy ( i.e. several generations), e) the 
maxima in male rroth flight activity, f) the rnigration of a test 
insect, using the rnark-release-recapture technique. 

A canprehensive survey of the daninant grape pest in various vine 
growing areas in the Rheinpfalz resulted into rather CO'lSistant 
distribution pattern of Eupoecilia ambiguella and Lobesia botrana. In 
oourse of the years, b:::iwever, fluctuations -were ci>served in case of 
rninor (latent) popll.ations. 'lhere a:wears tobe a tenderq of 
I.d:lesia-.inmigraticn into new areas �eh ,-,ere, in the past, regarded 
as p.ire Eupoecilia-infested regions. 

100 Daaage (1) 

• 
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u.,,.--, .... , ... 
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Trap Efficacy ( &!" capture J 
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Fig. 1: 
Relaticn bet-ween trap 
efficacy (n = 1-3) and 
damage 
untreated a::introl plots 
Eupoecilia ambiguella, 
Hainfeld, 1983-85 
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'n"le occurrence of E. anbiguella and L. bot.rana and sane typical 
flight activity patterns are detalStrated. 'n"le data indicate signifi
cant variatiCXlS in various locatiCXlS and years. '1llerefore capture data 
fran a test site should never be applied for other regioos or years. 

To oor experience, there is no significant relationship bet'!IE!el'l 
trap efficacy and crq, damage ( Fig. 1): therefore it should be cön

cluded that trap efficacy is, in general, no valid measure for JX)Pllla
ticn density. 

In field experi.rrents the efficacy of CX11fusion, expressed as 
reducticn in crq, damage, 1o1as related to the efficacy of traps ba.ited 
with streng lures ( Fig. 2, 3) • A high degree of desorientaticn to 
attractive traps within a phercm::ne treated area Supports the hypcr
theses that high dosages of p-ierarones affect male orientaticn and 
sensitivity. 

7 Q Dalage (1) ht gen. 

• 
• 

•• 

• 

Q 
L---------"·'-·_' ,_.,.,_.,_"'_'_"_·"' __ '_'_'·-Mt

30 Damage (\) 2nd gen . 

• 
. 

• • = 

0
111.C. : D.l!t offllt: 

.. 

t.� r: 

0 Trap Efficacy l dö capture) <1 oo 0 Trap Efficacy (�capture) 20

Fig. 2 and 3 
Relatio., bebiieen trap efficacy ( n = 3) and damage 
male confusion experimetlts (0.35 ha/plot, n == 3), 
Lobesia bot.rana, Wachenheim, 1987 
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RUBBER SEPTA FORMULATIONS 
AN INDUSTRY PERSPECTIVE 

BY 
BILL W. LINGREN, PRESIDENT 

TRECE, INCORPORATED 

"Rubber septa" are low cost formulation substrates useful 
for producing most pheromone chemicals. They provide high 
quality results in manufacturing, distribution and field 
application of pheromone attractants. And, they have been 
used to develop a large number of the monitoring programs, 
economic threshold and phenology models available. 
Correspondingly, they should be the standard reference in 
developing any new pheromone based formulations. Disciplined 
quality control in the laboratory, plant, and distribution 
system help insure rubber septa based formulation perfor
mance. Proper field techniques and maintenance of monitoring 
systems add to quality results. 

Trece, Incorporated, a California U.S.A. based company, 
manufactures and markets an extensive line of pheromone based 
insect monitoring systems. The company, which focuses only on 
monitoring systems, globally markets its PHEROCON®, STORGARD® 
and consumer product lines into the agricultural, governmental 
(exclusion/quarantine), stored products and consumer markets. 
The PHEROCON line was the first product line commercialized 
based on pheromones. These products were introduced by Zoecon 
Corporation, a Sandoz Company, in 1971, who also introduced the 
STORGARD product line in 1983. 

Trece employs commercially available rubber sleeve Stoppers 
as the principal substrate used in its pheromone based formula
tions. Commonly referred to as "rubber septa", a red or grey 
colored product is selected depending on the chemistry of each 
formulation. 

Rubber septa are the "work horse" of commercial pheromone 
formulations used in agriculture. And, they have been the 
principal formulation substrate used by researchers to develop 
the detection and monitoring component of the majority of 1PM 
programs since the early 1970's. This is also true for the 
limited number of economic threshold models based on monitoring 
systems. Examples are California red scale, Aonidiella aurantii, 
Codling moth, Cydia pomonella, Oriental fruit moth, Grapholita 
molesta, and others. 

The foregoing degree of scientific support and commercial 
use suggests great care should be taken in the selection of 
formulations based on substrates other than rubber septa. lt 
is essential that appropriate data linkages be established 
between formulations based on rubber septa and those based on 
new substrates. 
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Rubber septa are readily available, low cost substrates 
useful for formulating a wide variety of pheromone products. 
They are convenient and economical to use in manufacturing 
and distribution, and for employment in insect detection, 
monitoring and control programs. Further, rubber septa 
formulations are reasonably easy to insure for consistent 
quality and expected field results with a few easily initiated 
practices. 

The best laboratory and manufacturing results are obtained 
when intensive chemical analysis is conducted on technical 
ingredients, isomeric mixes, final dilutions and the end 
product. Though costly and time consuming, such intensity 
pays di.vidends in necessary high quality. 

High quality packaging and organization and education of 
the distribution system is essential to insuring that quality 
products reach the field. Products should be packaged in an 
environment saturated with nitrogen in a container impermeable 
to gases and which excludes sunlight. Products should not be 
subjected to high temperatures and should be stored in cool 
or frozen conditions. Inventories must be rotated at periods 
appropriate for each formula.tion. 

Optimum field results can be obtained with strict adherence 
to recommendations provided by research, extension or the 
manufacturer. Monitoring systems must be selected and operated 
�ith great care. Systems must be placed at the proper time, 
interval, height and quadrant relative to target insect behavior. 
Trap designs should only be selected that were used in developing 
the original monitoring program if results are expected to 
simulate those developed in research. Lures must be replaced 
as recommended and great care must be taken to prevent contamin
ation. Handling of a series of different formulations is the 
most common cause of contamination. But, the presence of various 
volatile chemicals during the storage, handling or transportation 
may also affect performance. 

Environmental conditions such as wind, temperature and day 
length may adversely affect trap capture. Care must be taken to 
include these in all data analysis and pest management decisions. 

Rubber septa formulations have limitations for use with 
certain chemicals, for example the aldehydes and chemical 
combinations requiring different release constraints. And, they 
often cannot provide the longevity characteristics needed for 
applications in programs requiring long replacement intervals such 
as exclusion/detection projects. 

Trece is working with Zetachron, its U.S. r.esearch partner, 
to develop langer acting, high sophisticated formulations 
suitable for the foregoing chemicals and programs. 
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A NEW CONTROLLED RELEASE FORMULATION WHICH PROTECTS PHEROMONES FROM 
ISOMERISATIDN AND DEGRADATION LINDER FIELD CONDITIDNS 

D.T.JONES
Biological Control Systems Ltd, Treforest, Mid Glamorgan, CF37 5SU,U.K.

D.R.HALL and Mrs J.L.SMITH
O.D.N.R.I., Chatharn, Kent, U.K.

SUM"IARY 

Most pheromone components can degrade with time as a result of photo-, 
chemo-, or even bio-degradation. Same pheromone components are more prone 
to this than others, and this paper describes a fonnulation developed to 
protect such compounds under field conditions. 

Pheromone components which are particularly prone to degradation are 
conjugated dienes (1,5) and those with aldehydic functional groups. The ways 
these compounds degrade can be classified under three headings: (i) isomer
isation, (ii) decomposition and (iii) dimer- or trimerisation. Isomerisation 
is a change in the configuration of the double bond(s), e.g. change of (E,Z) 
to (E,E) in the pheromone of Lobesia botrana (4)(Table1). Decomposition is 
a change in the chemical structure of a pheromone, e.g. oxidation of aldehyde 
to acid, oxidation of a double band to an epoxide, endoperoxide,hydroperuxide 
or even furan structure (6). Dimer- or trimerisation occurs when two or three 
molecules join to form more complex structures(3). 

Linder field conditions, these processes are accelerated dramatically by 
strong sunlight, high temperatures and the availability of oxygen. When sele
cting a dispenser system for a particular pheromone and particular applicat
ion, attention must be given not only to the release rate of the pheromone, 
but also the degree of protection against degradation afforded by the dispen
ser. For example, under field conditions in Pakistan, the pheromone of 
Earias vittella remains attractive for little more than one night when form
ulated 1n standard polyethylene vial dispensers. Isomerisation of the major 
component (Table 1) to the(E,Zl isomer inhibits attraction of E.vitella and 
in fact increases attractiveness to the related species, E. insulana (2). 
Many authors have shown that the addition of an antioxidant prevents rnuch of 
the processes of degradation but they are only partially successful in prev
enting isomerisation (3). Other researchers have shown that isomerisation of 
conjugated dienes occurs very readily in standard red rubber septa and that 
free sulphur remaining from the curing process in their manufacture accelar
ates i t ( 1 , 7). 

Recent collaborative work between ODNRI and BCS Ltd has led to the 
developTTEnt and commercialisation of a thernosetting PVC resin forrnulation 
containing antioxidants and UV light blockers. This fonnulation minimises 
isoTTErisation and decomposition of problem pheromones such as those in Table 
1, while at the same tiTTE it maintains a constant release rate over periods 
of up to three months. This new fonnulation is now being used successfully 
in both trapping and mating disruption applications. 
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TABLE 1. ISDMERISATIDN OF CONJUGATED DIENIC PHEROMONES 

Species 
Diene 

Lobesia botrana 

EZ-7,9-12:Ac 

Spodoptera 
littoralis 

ZE-9,11-14:Ac 

Earias spp 

EE-10,12-16:Ald 

REFERENCES 

Exposure 
Conditions 

Direct sunlight 
no antioxidant 
+ antioxidant

Direct sunlight 
in PVC resin 

Oirect sunlight 
in rubber septa 

Direct sunlight 
in PVC resin 

Direct sunlight 
+ antioxidant in
vial
in PVC resin

Oays Isomer% 

Exposure ZE EZ zz 

0 90 
3 total degradation 

45 14 18 4 

0 85 
49 81 

0 95 
35 27 10 3 

0 96 1 
35 84 5 

0 2 

11 17 17 6 
30 7 14 3 

Ref. 

EE 

10 (4) 

64 

15 
19 

5 ( 1) 
60 

3 
11 

98 

60 
76 
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