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Enticing odor from a microbial source
draws sapbeetles to a target.

20

ooling the pineapple beetle

hasn’'t been easy, but Agricul-

tural Research Service scientists

have finally begun to trick this

pesky sap beetle—with chemi-
cal scents.

The research may lead to commercial-
ly synthesized “airborne calling cards”
that will sucker sap beetles in the Nitid-
ulidae family into field and warehouse
traps. By monitoring these traps, grow-
ers and shippers will know whether they h“ "
need to apply pesticides. N

Besides munching on pineapplar- -,
pophilushumeralissats dates, citrus, and Iq_
sugarcane. Ordinarily, when a male nit-
idulid beetle gets a whiff of a favorite

fermenting food, he makes his own chem-.- = 7
Entomologlsf Bruce Zilkowski - -=

|C<_':1I attrgcf[ar?ts to caI_I males_ and femalgs cbaaries sap Bed iR e -
alike to join in one big feeding party. z = \yind tunnel, drawn to attractive - 73 =

Now, ARS entomologist Robert J< | volatiles emanating from a tube. g
Bartelt and colleagues at the Nation&l| = - = -
Center for Agricultural Utilization Re-= = & &
search (NCAUR) in Peoria, lllinois, have
identified and chemically synthesized
such attractants, called aggregation pher-
omones, for nine nitidulid species. But
in research on the pineapple beetle, all
three attractants they’ve identified so far tified the attractive volatiles coming
aren’t produced by the beetle but ratherfrom decaying oranges that either male
by microbes. or female adult beetles had fed on. Be-

Bruce Zilkowski, an ARS technician cause only male sap beetles are known
turned support scientist, gained insightsto produce aggregation pheromones, the
that led to these discoveries as he reattractants clearly had to have come from
searched the chemical ecology®hu-  a different source.
meralis as part of his master's degree  To prove that theory, the scientists
thesis. switched to a different fruit—sterilized

The NCAUR researchers discovered pineapple that the nitidulids had never
that some organic compounds of micro-fed on. The researchersinoculated some
bial origin were unexpectedly powerful flasks containing the pineapple with a
nitidulid attractants. One new chemical, mixture of microbes cultured from bee-
called 2-5-diisopropylpyrazine, had nev- tle-infested oranges. After the microbes
er before been observed in nature, thouglincubated a few days, large amounts of
it had been made in the laboratory. Thethe attractants began emanating fromthe
microbe that produced it hasn’tbeeniden-inoculated pineapples but not from the
tified. sterile controls.

The other two compounds, 2-phenyl-  To continue their research, the scien-
ethanol and 4-ethyl-2-methoxyphenol, tists purchased the two common chem-
are common natural products of micro- icals and synthesized a stock of the
bial and plant origin used in research. pyrazine.

Theresearchersfirstisolated andiden- Beetles in a wind tunnel were most
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thesis often involves numerous costly
steps.

Because various beetles mostly inflict
the greatest damage on less extensively
grown crops, market development for
pheromone traps tailored for these low-
acreage niche cropsis economically prob-
lematic.

Further, serious infestations in the
niche crops are intermittent, depending
somewhat on weather conditions. None-
theless, in some recent years, nitidulids
have caused about $2.5 million in dam-
ages to the California fig crop alone.

Timely control would be more impor-
tant than only minimizing direct feeding
damage to commodities. Damaged goods
often invite toxin-producing microbes
into the picture. Although nitidulid dam-
age to field cornis usually negligible, the
insects can infect kernels with the fungus
Aspergilludlavus,which often produces
the metabolic byproduct known as afla-
toxin.

Nitidulid control may take on in-
creased importance as “greener” meth-
ods are developed to deal with other
insects. Forexample, corn genetically en-
attracted to minute quantities of the com- Inlllinois, amodelinsectfortheirfield gineered to produdgacillus thuringien-
pounds when they were all mixed togethresearch is the dusky sap beetle, whictsis (Bt) toxin controls caterpillars. But
er with common food fermentation often causes unsightly damage to locawhen spraying the crop for caterpillars
chemicals such as propyl acetate, whictsweet corn. Besides infesting corn, thebecomes unnecessary, nitidulids may
by itself is only mildly attractive. “We dusky sap beetle—like many of its nitid- thrive. That's because the nitidulids that
weren’t surprised by this synergism,” ulid cousins—is a generalist, feeding onmight have been controlled by the spray
Bartelt says, “because mixtures of com-a wide variety of ripening fruits and veg- would not be affected by Bt. And should
pounds always seem to attract nitidulidsetables. a type of peach be developed that can be
better than single compounds.” One particularly powerful combina- picked and shipped riper, the beetles

Until the scientists identified the pine- tion of pheromone and fermentation might be more attracted to them.—By
apple beetle attractants, they had focusesicents that the researchers synthesizeBen Hardin, ARS.
most of their attention on pheromones anattracts a species called the confused sap This research is part of Crop Protec-
small volatiles from fermentations. “Now beetle. In a date garden in California, in-tion and Quarantine, an ARS National
we know some of the larger microbial dividual traps baited with the pheromone- Program described on the World Wide
compounds can also play animportant rolescent formulations have captured as manyVeb at http://www.nps.ars.usda.gov/pro-
in attracting nitidulids,” says Bartelt. as 100,000 of these beetles in a singlggrams/cppvs.htm.

NCAUR scientists have been collabo-day. Robert J. Bartelt is in the USDA-ARS
rating with researchers around the world , 5 Bioactive Agents Research Unit, Nation-
in both laboratory and field research in->0 What's the Holdup® al Center for Agricultural Utilization Re-

volving at least a dozeBarpophilusspe- Despite successes in synthesizing research, 1815 N. University St., Peoria,
cies, most of which are pests of crops andjiable and powerful pheromones, Bartelt|L 61604; phone (309) 681-6237, fax
stored commodities in tropical and sub-says there are impediments to commernumber (309) 681-6693, e-mail
tropical regions. cializing the technology. Chemical syn- bartelrj@mail.ncaur.usda.govl
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