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Abstract—Phenol 1 and p-cresol 2 were identified as sex pheromone components released by females Phyllophaga cuyabana. The
compounds are produced in a ratio of 1:1, as detected by the analysis of pheromone gland extract. In field experiments, the capture
of males in traps baited with the synthetic blend were significantly higher than in control traps.

© 2007 Elsevier Ltd. All rights reserved.

Since 1985, a complex of white grub larvae has caused
damage to soybean crops in a number of regions in Bra-
zil. Phyllophaga cuyabana is one of the most important
pests of this complex. This is a univoltine species that
develops completely underground, making its control
difficult by conventional methods.! The genus Phylloph-
aga is mainly associated with dicotyledonous plants, and
references to its occurrence on monocotyledons and
gymnosperms are rare.’

Flight activity of P. cuyabana occurs shortly after sun-
set, from October to December. Adults leave the soil
and fly mainly to mate, after which they return to the
soil and remain buried below the surface.! The species
display a calling behavior by extruding an abdominal
gland in a fashion similar to the calling of moths?
(Fig. 1a, detail).

Chemical communication in the Phyllophaga has been
reported for Phyllophaga anxia,* Phyllophaga elenans,’
Phyllophaga lancelota,® and Phyllophaga crinita,” and
the results point to the use of phenolic, amino acid,
and terpenoid compounds.?

In a preliminary laboratory and field tests, the female P.
cuyabana gland extract showed biological activity to the
males.? So, the objective of this work was to describe the
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identification of the female-produced sex pheromone of
the species and the results of field trapping tests.

The GC profile of the crude extract from pheromone
glands of P. cuyabana is shown in Figure la. Apart from
the two hydrocarbons that appear as major compounds,
probably of tissue origin,’ the compounds listed as 1 and
2 are the only relevant peaks present in the extract.
These same peaks could be detected as female-specifics
by GC analysis of volatiles collected from males and
females. However, in this case, due to the alternating
nocturnal activity of different individuals of the
population,! the volatiles were collected during 48 h,
and the extracts were highly contaminated by several
other by-products, probably from the food stuff, that
interfered and made the analysis difficult.

The mass spectra of compounds 1 and 2 matches per-
fectly with the fragmentation pattern of phenol and
p-cresol, respectively (Fig. 1b and c). The identity was
further confirmed by co-injection with the authentic
standards on both polar and nonpolar columns. Phenol
1 was described as the first sex pheromone identified for
a scarab beetle, Costelytra zealandica,'® as well as the
minor constituent of the pheromone of Holotrichia con-
sanguinea.'! On the other hand, this is the first time that
p-cresol 2 is found as a semiochemical.

In field experiments, only P. cuyabana males were cap-
tured in traps baited with the 1:1 ratio of synthetic lures
incorporated into plastic devices (ChemTica Int, Costa
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Rica), indicating that phenol 1 and p-cresol 2 are com-
ponents of the sex pheromone of the species. The cap-
ture of the treatment was significantly different from
the empty trap employed as control!? (P <0.001), as
shown in Figure 2, above.

In summary, we described here the identification and
field evaluation of the sex pheromone of P. cuyabana.
The results obtained suggests that the species utilizes a
sex pheromone blend that can be utilized in fields for
monitoring the occurrence of this agricultural pest.
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Evaluation of the candidate pheromones was conducted at
the fields of the Embrapa-CPAO, in Dourados, Mato
Grosso do Sul, Brazil, in October and November of 2004.
Capture data were collected weekly for at least five
consecutive weeks. After inspection of the traps, the data
were tested for significance by ANOVA using the R
statistical package (R Development Core Team 2005). The
treatments followed by the same letter are not significantly
different at 5% probability.
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