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Abstract--Traps baited with 2-(E)-nonen-l-ol alone or in combination with 
other compounds caught large numbers of males ~f both the vine chafer, 
Anomala vitis Fabr. and the margined vine chafer, A. duhia Stop. (Coleop- 
tera: Scarabaeidae), vineyard and orchard pests. In a dosage test, the largest 
numbers were caught by traps baited with 10 mg of 2-(E)-nonen-l-oi. which 
was the highest dosage tested. This is the first report on male attvactants for 
chafer species occurring in Europe. 

Key Words--Anomala vitis, Anomala dubia, chafer, Coleoptera, Scarabaei- 
dae, Melolonthidae, Rutelinae, attractant, 2-(E)-nonen-l-ol. 

INTRODUCTION 

A m o n g  the more than one thousand species of  the genus A n o m a l a  [Coleoptera: 

Scarabaeidae  (Melolonth idae) ,  Rutelinae] worldwide there are widespread defol- 

iator pests of  many agricultural  plants (Endr rd i ,  1956). In temperate  and espe- 
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cially in warmer regions of Europe, the vine chafer, Anomala vitis Fabr. and 
the margined vine chafer, A. dubia Scop. are regularly reported to cause leaf 
damage in vineyards, and, occasionally, in various orchard trees (Hurpin, 1962). 
In Hungary, A. vitis clearly prefers the regions with chalky sand of the Great 
Plain area, while A. dubia, although in many cases cooccurring with A. vitis, 
can also be found on areas with more acidic sand (Endr6di, 1956; Bogn~r and 
Huzi~in, 1974; Kopp~nyi, 1988). The species have regular mass outbreaks a 
couple of years apart; in such years in heavily damaged areas vineyards can be 
totally defoliated (Homonnay and H. Csehi, 1990). 

In order to search for an attractant that could later be used in traps for the 
monitoring and forecast of these pests, several compounds, described as pher- 
omone components from other species of Scarabaeidae were screened at several 
sites in Hungary. The compounds screened included all compounds identified 
so far from Anomala spp. in Japan, namely, methyl (Z)-tetradec-5-enoate 
(Tamaki et al., 1985); (R,Z)-5-(-)-(oct-l-enyl)oxacyclopentan-2-one (Leal, 
1991), 2-(E)-nonen-l-ol (Leal et al., 1992a), as well as (R,Z)-5-(-)-(dec-1- 
enyl)oxacyclopentan-2-one, the pheromone of Popilliajaponica Newman (Tum- 
linson et al., 1977), and the major and minor components of the pheromone of 
Holotrichia parallela Motschulsky [L-isoleucine methyl ester (Leal et al., 
1992b), (R)-(-)-linalool (Leal et al., 1993a)]. Some binary mixtures of the 
above compounds were also tested. In the present paper we describe the dis- 
covery of a male attractant for both A. vitis and A. dubia. 

METHODS AND MATERIALS 

Synthesis. Methyl (Z)-tetradec-5-enoate was synthesized starting by the 
coupling of 1-decyne with 1-bromo-3-chloropropane by Wittig reaction. The 
Grignard reaction of the product, 1-chloro-4-tridecyne, with methyl chlorofor- 
mate gave methyl tetradec-5-ynoate. This was reduced by Lindlar catalyst to 
give an isomeric mixture containing 98 % of the desired Z product. 2-(E)-Nonen- 
I-ol and L-isoleucine methyl ester were synthesized as previously described 
(Leal et al., 1992a,b). (R,Z)-5-(-)-(oct-l-enyl)oxacyclopentan-2-one was pre- 
pared as previously reported (Leal, 1991). (R,Z)-5-(-)-dec-l-enyl)- 
oxacyclopentan-2-one was obtained starting from o-ribose (Koseki et al., 1993). 

The optical purity of all lactones was determined to be >97% ee by chiral 
chromatography (Leal, 1991). R-(-)-Linalool, kindly provided by Fuji Flavor 
Co. (Tokyo, Japan), was determined to be ca 100% ee by a previously described 
method (Leal et al., 1993b). 

Trapping Tests. Dispensers for the tests were prepared by using pieces of 
robber tubing (Taurus, Budapest, Hungary; No. MSZ 969 1/6; extracted three 
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times in boiling ethanol for 10 min, then also three times in methylene chloride 
overnight, prior to usage). For making up the baits the required amounts of  
compounds were administered to the surface of  the dispensers in hexane (Merck) 
solutions. In the case of  L-isoleucine methyl ester, instead of hexane dichloro- 
methane (Merck) was used. Prepared dispensers were stored at - 6 5 ° C  until 
use. Field tests were conducted at several sites in Hungary. Trap types used 
included a funnel trap (Japan Tobacco Inc., Tokyo, Japan), made from green 
plastic (later in the paper referred to as JT), and a home-made funnel trap similar 
in shape and size to the JT traps, but hand made from transparent plastic bottles 
(later in the paper referred to as HM). Traps were suspended from branches of 
vine or trees at a height of 0 .5-1.0  m above ground. Traps containing different 
baits were set up along a straight line. The distance between traps within a line 
was 10 m. The distance between lines ranged between 100 and 1000 m. Traps 
were moved one position forward within a line, and the trap positioned at the 
end of the line was returned to the beginning position at each occasion when 
the traps were inspected. At the same time, the number of  captured beetles was 
recorded and traps were emptied. In screening tests, one replicate of each bait 
per trap type was set up, while in dosage tests three replicates were used. 

RESULTS AND DISCUSSION 

In the screening tests, A. vitis and A. dubia male beetles were captured in 
traps baited with 2-(E)-nonen-l-ol ,  or with mixtures containing this compound 
(Table 1). No other compound showed any attractive activity for these beetles. 
A. vitis was captured in very high numbers at Kunbaracs, where A. dubia was 
missing; on the other hand, at Lad~inybene, and J6zsa, where A. dubia was 
abundant, there were only low catches ofA. vitis recorded. However, at G6d6116, 
both species were present, albeit in moderate numbers. Of the ca. 100 randomly 
selected beetles of  the catch, all were found to be males. 

In a preliminary dosage test of  2-(E)-nonen-l-ol for A. vitis, traps baited 
with 10 mg, the highest dosage tested, caught significantly more beetles than 
lower dosages at Kunbaracs, where population density was high (Table 2). The 
catches of the two lower doses did not differ. In the case of  A. dubia catches 
by 10 or 1 mg were not different, while catches by 0.1 mg were significantly 
lower (Table 2). 

2-(E)-Nonen-l-ol  has been identified as the sole component of  the female- 
produced pheromone of  Anomala schonfeldti Ohaus (Leal et al., 1992a) and as 
the major constituent of the A. daimiana Harold sex pheromone (keal et al., 
1993a). It has also been found that this compound is a potent attractant for the 
rose chafer Macrodactylus subspinosus F.,  a serious pest of fruit crops, orna- 
mentals, and flowers in eastern North America (Williams et al., 1993). Although 
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TABLE 2. CAPTURES OF MALE A. vitis AND A, dubia IN TRAPS BAITED WITH 

DIFFERENT AMOUNTS OF 2-(E)~NONEN-I-OL a 

2485 

Mean catch 

Anomala 
Anornala vitis dubia, 

Dose of 
2-(E)-nonen- 1-ol (mg) Lad~inybene Kunbaracs Lad~inybene 

0.1 0,13 a 24.27 a 0.60 a 
1 0.60 ab 34.40 a 2.67 ab 

10 1.13 b 72.13 b 4.20 b 

"Lad~inybene, Pest County, and Kunbaracs, B~ics-Kiskun County; June 10-28, 1993; at each site 
three replicates were set up of each dose, using JT traps. Traps were inspected twice weekly. In 
statistical analyses, catches recorded at an inspection were regarded as replicates. Capture data 
were transformed to ~/x + 0.5 and differences between means were tested for significance by 
ANOVA followed by Duncan's new multiple-range test (NMRT) Means followed by same letter 
within one column are not significantly different at P = 5%. 

at present it is not known whether this compound is also produced by females 
of A. vitis or A. dubia, results of the present study suggest that 2-(E)-nonen-1- 
ol can be one of the key pheromone structures in this genus. Chemically iden- 
tified pheromones for phytophagous Scarabaeidae (Melolonthidae) have been 
described so far almost exclusively for species originating in the Pacific region: 
in Japan (Tumlinson et al., 1977; Tamaki et al., 1985; Leal, 1991, 1993; Leal 
et al., 1992a,b, 1993a,b) or in New Zealand (Henzell and Lowe, 1970). This 
is the first report of male attractant compounds for species occurring in Europe. 

Although biological evidence is known concerning the cross-attractancy of 
natural pheromones in Scarabaeidae (Leal et al., 1993b), it is still surprising 
that males of both A. vitis and A. dubia were so strongly attracted to a single 
compound in the present study. The geographical distribution of the two species 
and their seasonal occurrence pattern broadly overlaps (Endrrdi, 1956; Hurpin, 
1962; Homonnay and H. Csehi, 1990). What is more, in the course of the 
present study, males of both species were equally frequent in approaching baits 
in the same period of the day, i.e., late morning (9-12 AM) (T6th and Szrcs, 
unpublished). Consequently, it is highly probable that reproductive isolation 
between the two species is achieved by the production of secondary components 
in each natural pheromone. This clearly emphasizes the importance of future 
analyses of female-produced pheromone and the study of the influence of other 
synthetic pheromonal compounds added in differing ratios. 

Due to the preliminary nature of the screening test in this study, we did 
not try to establish the influence of other compounds added to 2-(E)-nonen-1- 
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O1 on captures.  However ,  there have  been  some cases descr ibed where  the 

addi t ion o f  mino r  amount s  o f  a second componen t  had a str iking effect on  

captures o f  male  scarabs (Leal et al . ,  1993a). 

For  the t ime being,  baits  wi th  1 -10  mg o f  2 - ( E ) - n o n e n - l - o l  yield a suitable 

basis  for  the deve lopment  o f  moni tor ing  traps for both A. vitis and A. dubia. 

From the pract ical  point  o f  view, the mutual  at traction o f  both  species is not 

harmful ,  s ince both  species damage  the same cul tures  in the same per iod of  the 

year. As most  damage  is caused by the adults (Homonnay  and Csehi ,  1990), 

t rapping out  of  a s ignif icant  part  of  the beet le  popula t ion may have  a direct  

d iminish ing  effect on  damage ,  provided the capacity and n u m b e r  o f  traps is high 

enough.  
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