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23-PENTANEDIONE AS AN ATTRACTANT FOR
HIPPELATES (DIPTERA:CHLOROPIDAE)!

EDWARD L. SNODDY

Department of Entomology, University of Georgia, College of Agriculture, Experiment Stations,
Georgia Station, Experiment

The use of various complex protein-
aceous materials as attractants for Hip-
pelates species has been well documented
over the past 35 years by Parman (1932),
Burgess (1935, 1951), Dow (1959), Mulla
et al. (19602, 1960b), Dorner and Mulla
(1962), and Axtell (1967, pers. comm.).
However, little information is available
on the actual attractant principals which
are involved. The advantage of a uni-
molecular chemical attractant for members
of this group is obvious. A specific at-
tractant may be formulated with an in-
secticide or chemosterilant and be utilized
in both a control program and to deter-
mine the presence or population density
of the species of Hippelates concerned.

Decaying proteinaceous baits are nor-
mally difficult to standardize, unsavory to
work with and leave much to be desired
when mixed with insecticides or chemo-
sterilants. According to Hall et al. (1957),
there are commonly two approaches em-
ployed in searching for an. insect attract-
ant: the empirical approach, whereby a
large number of chemicals are screened

“to obtain a clue as to a possible attractant

“or the classical approach which involves

- the isolation, identification, and synthesis
of the natural occurring attractant com-
pounds. Research described in the present
study represents a modification of the
former or empirical approach.

Studies were made of various feeding
niches and the attractants associated with
the niches of adult Hippelates in Georgia
during the 1967 gnat season. These
studies indicated that some attractants are
commonly shared by many species while
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other attractants are relatively species spe-
cific. For example, collections of gnats
from cattle revealed that natural secretions
from their eyes and nasal areas commonly
attracted large numbers of H. pusio Lw.
whereas the blood and various exudates
from flesh wounds were especially attrac-
tive to H. pallipes (Lw.) and two unde-
scribed Hippelates species.

Large numbers of two pestiferous spe-
cies (H. pusio and H. pallipes) and a spe-
cies not considered pestiferous (H. bi-
shoppi Sabr.) were attracted to decaying
proteinaceous materials such as liver, fish,
and eggs. Droplets of milk on cow teats
and adjacent body areas were attractive to
H. bishoppi and H. dissidens (Tuck.),
two species normally not considered pesti-
ferous or commonly associated with mam-
mals. Saunders (1940) observed the at-
tractiveness of fresh milk to Hippelates
and implicated these gnats in the trans-
mission of pathogenic microorganisms re-
sponsible for mastitis in cattle. Since there
is no apparent proteinaceous decay in
fresh milk, it would appear that other
types of compounds in milk may be at-
tractive to the gnats. Studies by Forss
et al. (1960) indicated cream contains
many volatile carbonyl compounds.

From these observations it is obvious
that some species have rather selective
feeding niches while the niches of others
are rather broad. With this evidence of
the diversity of feeding niches, a search
was initiated in order to determine if a
specific unimolecular chemical compound
may be present in the various attractant
media frequented by Hippelates.

Because of the fact that fresh milk, a
source of many volatile carbonyl com-
pounds, (Forss ¢z al, 1960) is attractive to
many species of Hippelates, a series of
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purified carbonyl compounds was evalu-
ated as potential attractants for gnats.
Sixty aldehydes and ketones were se-
lected for studies on their attractiveness
to members of the genus Hippelates. Com-
pounds were sclected with particular em-
phasis on those with low boiling points,
relatively low molecular weights and con-
taining unsaturation. Each compound
was dispensed by dipping a sterile Q-tip
coiton swab in the candidate material and
placing it in the prospective trap. The
cotton tips retained about 0.2 ml each of
the compound being tested.

Of the carbonyl compounds tested, only
2,3-pentanedione ? was attractive to mem-
bers of the genus Hippelates. This is the
first known report of a specific unimolecu-
lar attractant compound for members of
this genus. To prevent contamination of
the collection containers, a disposable trap
was designed (Fig. 1) utilizing 6 oz.

Fic. 1.—(1) 6 oz. No. 67 Dixie Cup; (2) 3”
x 5" index cord; (3) 6 ply cotton”copd [4"1; (4)
cross-piece of pine strips [24” x %" x %"]; (5) 12

ply cotton cord [24"].

2Gas chromatographic analysis demonstrated
that the purity of the 2,3-pentanedione exceeded
95 percent.

paper cups. The bottom was removed
from each cup and a 3" x5” index card
stapled inside. A 3" x 3" area of the card
was coated with Stickem.

All attractant tests were conducted in
open uncultivated land nedir Griffin,
Georgia. In 28 tests, 0.2 ml of 2,3-pen-
tanedione exposed for 48 hours caught a
maximum of 442 Hippelates per cup
(Table 1). Subsequent tests utilizing
square foot sections of brown cardboard
coated with Stickem and baited with two
quantities of 2,3-pentanedione on 1 cm
lengths of cotton dental roll, caught a
maximum of 21,004 Hippelates per ft?
panel (Table 2).

2,3-Pentanedione is apparently more at-
tractive to H. dissidens than to other spe-
cies, as random samples of trapped speci-
mens revealed over 95 percent were H.
dissidens while less than 5 percent were
other species, primarily H. bishoppi, H.
pusio and H. pallipes. 'This compound is
assumed to be an assembly or feeding at-
tractant since the sex ratio of trapped
specimens of H. dissidens was approxi-
mately 60 percent female and 40 percent
male. Although H. dissidens is not con-
sidered pestiferous, the discovery of an
attractant for this species could lead to
the isolation of specific attractants for
closely related or pestiferous species. The
apparent cross-attractiveness of this com-
pound for other members of the genus is
not a unique phenomenon. The cross-
attractancy of compounds to closely related
species is  wellknown, eg., Howlett
(1915) found the fruit fly Dacus dorsalis
was strongly attracted to both methyl
eugenol and iso-cugenol while D. zonatus
was attracted to methyl eugenol and D.
diversus was more strongly attracted to
iso-eugenol.

The attractiveness to Hippelates species
of compounds structurally related to 2,3-
pentanedione is now being investigated.

The author expresses his gratitude to
Dr. C. W, Sabrosky for identifying speci-
mens collected in this study and- Dr.
Murray Blum for determining the purity
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TaBLE 1.—Number of Hippelates taken per cup baited with 0.2 ml of 2,3-pentanedione.
Number of gnats caught
Date Number of cups Check Average Range
October 12-14 4 0 203 135~253
October 16-18 6 0 100 42~184
October 23-25 18 0 88 34-442

TasLeE 2—Number of Hippelates taken October 26—28 on ft2 panels baited with 2,3-pentanedione.

Number of gnats caught

Quantity of attractant No. ft2 panels Average Range
0.0ml 4 17 13-23
0.2ml 4 1,973 1,930-2,543
1.0 ml 4 12,158 2,149-21,004

of the attractant and for many helpful
suggestions.

References Cited

Burcess, R. W. 1935. The eye gnat in the
Coachella Valley, California, U, S, Dept. Agri.,
Bur. Ent. and Plant Quar. £-335. 6 pp.

Burcess, R. W. 1951. The life history and
breeding habits of the eye gnat Hippelates pusio
Loew in the Coachella Valley, Riverside County,
California. Amer. Jour. Hyg. 53(2) :164-147.

Douner, R. W, and Murra, M. S. 1962,
Nature of eye gnat attractant chemical contained in
ground-up eye gnats, Hippelates collusor. Ann.
Ent. Soc. Amer. 55:33-35.

Dow, R. P. 1959. A method of testing insect
traps and attractants and its application to studies
of Hippelates pusio and Culex tarsalis, Ann. Ent,
Soc. Amer. 52:496~503.

Forss, D. A, Dunstong, E. A, and Stark, W.
1960. Fishy flavor in dairy products. J. Dairy Res.
27:211.

Hair, S. A., Green, N, and Brroza, M.
1957. Insect repellants and attractants. Jour.
Agric. and Food Chem. 5:663-669.

Howverr, F. M. 1915. Chemical reactions of
fruit flies. Bul. Ent. Res. 6:297-305.

MuLra, M. S., Dorner, R, W,, GEorGHIOU,
G. P, and Garser, M. J. 1960a. Olfactometer
and procedure for testing baits and chemical at-
tractants against Hippelates eye gnats. Ann. Ent.
Soc. Amer. 53:529-537.

Murra, M. S., GeorcHiou, G. P., and DorNERr,
R. W. 1960b. Effect of aging and concentration
on the attractancy of proteinaceous materials to
Hippelates gnats. Ann. Ent. Soc. Amer. 53:835—
841.

Parman, D. C. 1932. A box-type trap to aid
in the control of eye gnats and horn flies. U. S,
Dept. Agric. Circ. 247. 4 pp.

Saunpers, D. A. 1940. Hippelates flies as
vectors of bovine mastitis (preliminary report).
Jour. Amer, Vet. Med. Assoc. 97:306-308.

SaunpEers, D. A. 1940. Musca domestica and
Hippelates flies—vectors of bovine mastitis,  Sci,
92:286.

Also Availahle—AMCA Bulletin No. 4—Organization for Mosquito Control.

Price $2.00.



