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Performance of five sex attractant formulations for the grape moth,
Eupoecilia ambiguella Hb., in European vineyards

H. ArRN', R. RoenricH?, CH. DEscoins® and S. RAUSCHER'

'Eidgendssische Forschungsanstalt fiir Obst-, Wein- und Gartenbau, CH-8820 Wiidenswil
“Station de Zoologie, L N.R.A. Bordeaux, La Grande Ferrade, F-33140 Pont-de-la-Maye

9Laboratoire des Médiateurs Chimiques I.N.R.A., Domaine de Brouessy, Magny-les-Hameaux,
F-78470 Saint-Rémy-lés-Chevreuse

Five formulations of (Z)-9-dodecenyl acetate with various additives were tested as sex attractants for
E. ambiguella Ha., in European vineyards. Formulations on polyethylene with dodecyl acetate as a
synergist attracted the highest numbers of moths but were only effective during the first flight. Addition
of 11-dodecen-1-0l on a rubber septum gave higher catches than (Z)-9-dodecenyl acetate alone and was
effective during both flights. No major differences in the relative performance of the formulations in the
different wine growing areas were detected.

The sex pheromone of the European grape moth, E. ambiguella HB., was
found to consist, at least in part, of (Z)-9-dodecenyl acetate (ARN et al., 1976;
SAGLIO et al.,, 1976). It is interesting that the same chemical has been known for
some time as the pheromone of the American grape berry moth, Paralobesia
viteana (CLEMENS) (ROELOFs et al, 1971). Traps baited with (Z)-9-dodecenyl
acetate catch E. ambiguella males but are not as attractive as the live females. This
indicates that the natural pheromone may contain other, yet unidentified compo-
nents. Several synthetic chemicals, notably dodecan-1-ol, 11-dodecen-1-ol (SAGLIO
et al., 1976) and dodecyl acetate (ARN ef al., 1979) have been found to enhance
the attractiveness when added to (Z)-9-dodecenyl acetate. The present study was
conducted to determine which of these «artificial» sex attractant mixtures is the
most suitable for monitoring grape moth flights in the various wine-growing
regions of Europe.

The attractant formulations used in this test were as follows:

A: Rubber septum with 1 mg (Z)-9-dodecenyl acetate (0.1% £ isomer)

B:  Rubber septum with 1 mg (Z)-9-dodecenyl acetate (0.1% E) + 0.1 mg dode-
can-1-ol

C: Rubber septum with 1 mg (Z)-9-dodecenyl acetate (0.1% E) + 0.1 mg
11-dodecen-1-ol

D: Polyethylene capsule with 1 mg (Z)-9-dodecenyl acetate (2% E) + 5 mg
dodecyl acetate

E: Polyethylene capsule with 1 mg (Z)-9-dodecenyl acetate (0.1% E) + 5 mg
dodecyl acetate.

The rubber septa were purchased as «bouchons pour tube a allergie» from
Ets. Leune, 28bis rue du Cardinal Lemoine, F-75005 Paris, and similar to those
used by Zoecon Corporation. The polyethylene capsules consisted of a 10 mm
0. d. tube closure no. 2.1449 from Semadeni AG, CH-3072 Ostermundigen,
capped with an inserted 8.5 mm closure no. 2.1446.
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Fig. 1: Locations of attractant test. The numbers refer to table 1.

Traps baited with each formulation were placed in vineyards in various
locations in 1977, as shown in fig. 1 and table 1. Distances between traps were 20
to 40 m. Participants of the test chose their own traps. The sequence of traps was
changed randomly for every replicate. No changes in trap placement or replace-
ments of attractant dispensers were made during the season. Catches of E. ambi-
guella were recorded through both flights, i.e. from mid-April to mid-August. A
third flight in September was reported from the South of France (Manosque),
Austria (Gumpoldskirchen) and Hungary (Eger and Pécs).

The results are given in table 1. Substantial catches were obtained with all
formulations tested; between formulations the total catches differed within a
factor of two in the first flight and 3 in the second. For statistical analysis data were
pooled using in each chosen area only the three replicates which had accumulated
the highest catches. Thus, 13 sets of replicates from locations 3, 5, 10, 12, 13,
14 + 15, 16, 17, 18, 19 (2 sets), 23 + 24 were analysed. Totals of each trap were
transformed to log (x + 1) and submitted to analysis of variance.

During the first flight the highest catches were obtained with formulations D
and E containing dodecyl acetate as a synergist. In a concurrent experiment in
Switzerland (ARN et al., 1978), formulation E outcaught traps baited with labora-
tory-reared females by a factor of 3. Formulation C containing 11-dodecen-1-ol
was significantly less attractive than formulation E but better than the control (A)
containing no additive. Dodecan-1-ol (B) had no apparent effect on catches. In the
second flight formulation C made the highest catches while the performance of D
and E dropped off. As was shown in other tests this was due to the more rapid
depletion of the polyethylene capsules. Thus, polyethylene capsules should be
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Table 1: Eupoecilia ambiguella catches with five sex attractant formulations in various locations.

Map Location Type of Trap Total Catch First Flight Total Catch Second Flight
To. A B C D E A B ¢ D E
1 Tresses INRAl 2 1 1 1 1 1 8 8 30 o o
2 Fronton INRA 2 1 2 o o 1 2 1 9 2 [¢)
3 Manosque INRA 4 259 453 4oo 643 629 248 335 343 248 96
4 Le Vernois INRA 2 136 43 85 T4 149 571 229 467 247 303
5 Perroy 01LB? 3 161 212 239 428 234 221 295 347 32 3o
6  Chambéry INRA 4 (35 1) (47 113)
7 Charrat OILB 3 87 67 15 39 43
8 Trittenheim Pherocon 103 2 (46 122) (15  27)
9 Kriv Pherocon 1C 2 (266 275) (5 21)
lo Geisenheim Pherocon 1C 2 15 29 26 23 14 lo4 144 206 o 6
Johannisberg Pherocon 1C 2 40 29 S50 13 43 262 1lob 305 47 61
Eltville Pherocon 1C x 4 [ 2 4 15 34 23 98 o 8
11 Deideshein Pherocon 1C 2 16 5 1l 11 28 61 6o 43 56 115
Meckenheim Pherocon 1C 2 lo 2 5 4 12 43 22 23 19 27
12 Durbach Flower Potd 2 8 lo 14 33 87 132 158 199 98 133
135 Achkarren Flower Pot 2 5 3 2 1o 22 14 65 50 8 55
Broggingen Flower Pot 2 lo 8 31 43 65 59 75 232 8o 51
14 Riquewihr Pherocon 1C 2 109 109 91 8o 135 199 154 308 ) o
15 Millheim Flower Pot 2 29 75 175 191 172 404 597 T30 178 309
16 Teufen Pherocon 1C 3 44 44 139 82 141 118 142 455 19 34
17 Stdfa 0ILB 3 24 16 21 38 35 176 1lo6 270 16 21
18 Malans OILB 3 82 83 116 182 380 561 485 723 201 498
19 Kaltern Pherocon 1C 3 18 18 23 48 61 Too 584 1424 44 28
Tramin Pherocon 1C 3 36 17 21 25 46 754 39¢ 715 To 3lo
Girlan OILB 3 o 3 4 28 47 45 41 42 1 6
20 Gumpoldskirchen Pherocon 1C 3 8o 37 87 49 45 134 T8 204 77 153
21 Badacsony similar to INRA 2 5 5 o 1 2 3 1 2 2 o
22 Pecs similar to INRA 2 4 o o 1 o T4 55 46 o o
23 Kecskemet similar to INRA 2 2 2 1 1 1 69 38 52 8 29
24  Eger Sectar? 2 6 5 17 35 37 51 3 98 7 17
Total 78 1186 1284 1635 2087 2445 5047 4223 7381 1460 2290
Duncan's Test with pooled date.s a a b be c d d e £ z
1St6ckel, 1976, ZBag;giolimi & Granges, 1972, 3Zoecon Corporation, Palo Alto, California, 4Neuffer, 1974,
Data of incomplete sets not included in the total, eans followed by the same letter are not different

at the 95% probability level.

replaced for the second flight. A content of 2% E isomer in formulation D did not
affect catches significantly. It may nevertheless be advisable to use purified
materials since isomeric purity of commercial products is variable and the E
isomer is inhibitory at higher amounts and not necessary for attraction.

Polyethylene was a more selective attractant carrier than rubber; at Geisen-
heim (location 10), Riquewihr (location 14), Stifa (17) and Gumpoldskirchen (20),
catches of Lobesia botrana ScHIFF., were made at an average of 19.7 per trap with
formulations A through C and of 2.2 with D and E. Formulations A, B and C also
caught significant numbers of Spilonota ocellana F. at Pécs (22) and Eger (24).

Statistical analysis revealed no significant difference in the relative perfor-
mance of the five formulations in different regions. This does not answer the
question of biotypes not responding to the known attractant, as were found to
exist in L. botrana (ROEHRICH, 1976). This question along with the correlation of
trap catches with population density will deserve further attention, The present
study indicates that the synergized mixtures known today may be useful for
monitoring the flight of E. ambiguella until the entire pheromone bouquet of this
species is chemically defined.

We are indebted to the following persons for carrying out the field trapping: J.-P. BassiNo,
A.C.T.A., F-04100 Manosque; E. BoLLERr, Eidg. Forschungsanstalt, CH-8820 Widenswil; CH. BRECH-
BUHLER, Institut Technique du Vin, F-68000 Colmar; K. EicHHORN, Landes-, Lehr- und Forschungs-

47



anstalt fiir Wein- und Gartenbau, D-6730 Neustadt; M. ForT, A.C.T.A., F-73000 Chambéry; G. HAuB,
Forschungsanstalt fiir Weinbau, Gartenbau, Getrinketechnologie und Landespflege, D-6222 Geisen-
heim; E. JoLy, Service de la Protection des Végétaux, F-31130 Balma; K. Russ, Bundesanstalt fiir Pflan-
zenschutz, A-1021 Wien; A. ScuMip, Station Fédérale de Recherches Agronomiques, CH-1260 Nyon;
G. ScHRUFT, Staatliches Weinbauinstitut, D-7800 Freiburg; E. SOLva, Siidtiroler Beratungsring fiir
Obst- und Weinbau, 1-39052 Kaltern; J. SoNDEY, Service de la Protection des Végétaux, F-39210 Le
Vernois; P. Tissg, Service de la Protection des Végétaux, F-33150 Cenon; E. VoicT, Szdlészeti és
Boraszati Kutato Intézet, H-1525 Budapest and A. WEeiss, Landwirtschaftliches Versuchszentrum
Laimburg, 1-39040 Auer-Ora.

LITERATURE

ARN, H., RauscHER, S., Buser, H.R. & RoEeLors, W.L. 1976. Sex pheromone of Eupoecilia ambiguella:
cis-9-dodecenyl acetate as a major component. Z. Naturforsch. 3/ ¢:499-503.

ARN, H., RAUSCHER, S. & ScuMID, A. 1979. Sex attractant formulations and traps for the grape moth
Eupoecilia ambiguella Hb. Mitt. Schweiz. Ent. Ges. 52: 49-55.

BaGaGloLin, M. & GRANGES, J. 1972. L’emploi d’un attractif sexuel synthétique pour le contréle du vol du
Carpocapse (Laspeyresia pomonella L.). Rev. suisse Vitic. Arboric. Hortic. 4:45-49.

NEUFFER, G. 1974. Pheromonfallen zur Bestimmung des Apfelwicklerfluges. Anz. Schidlingsk. 47:
116-119.

RoEeHrIcH, R. 1976. Hérérogénéité dans la réponse aux phéromones de synthese des populations de Lobesia
botrane Schiff. In: Compte-rendu de la réunion sur les phéromones sexuelles des lépidoptéeres, 79-80.
[LN.R.A., Pont-de-la-Maye.

RoeLors, W.L., TETTE, J.P., TASCHENBERG, E.F. & CoMEAU, A. 1971. Sex pheromone of the grape berry
moth: identification by classical and electroantennogram methods, and field tests. J. Insect Physiol.
17:2235-2243.

SaGLio, P., DEscoins, C., GaLLois, M., JaoUEN, D. & MERCIER, J. 1976. Etude de la phéromone sexuelle
de la cochylis de la vigne Eupoecilia (Clysia) ambiguella Hb. In: Compte-rendu de la réunion sur les
phéromones sexuelles des lépidopteres, 118-126, .N.R. A., Pont-de-la-Maye.

STOCKEL, J. 1976. Mise au point d'un type de piége sexuel «INRA» pour insectes. In: Compte-rendu de la
réunion sur les pheromones sexuelles des lépidopteres, 12-14, LN.R.A., Pont-de-la-Maye.

48



	Performance of five sex attractant formulations for the grape moth, Eupoecilia ambiguella Hb., in European vineyards

