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The cuticular hydrocarbons from adult Phormia regina (Meigen) were characterized by gas
chromatography—mass spectrometry. Both sexes had similar components in nearly identical
quantities, consisting of complex mixtures of saturated »-, monomethyl- and dimethylalkanes
from 23 to 33 total carbons. Although no diet-, age-, or sex-specific differences were observed,
cuticular hydrocarbons were shown to be involved in copulatory behavior. Hydrocarbon pro-
files of wild, compared to laboratory reared flies, showed no major differences. Behaviorally,
males responded the same to dead decoys of either sex. Removal of the hydrocarbons, using
hexane, from either male or female decoys, did not affect the number of mating strikes, but
markedly reduced the number of copulatory attempts and the amount of time males spént
mounted on either decoy. House fly, Musca domestica L., males when paired with a female
M. domestica decoy produced copulatory attempts: whereas, when P. regina males were placed
with M. domestica female decoys, there were no copulatory attempts. It is concluded that the
cuticular hydrocarbons of P. regina function as species-specific but not sex-specific mating
cues and elicit species-specific copulatory behavior in males. © 1997 Elsevier Science Ltd. All
rights reserved
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INTRODUCTION Crystal (1983). Thus, mating in P. regina is somehow
linked to ovarian maturation. A major point to consider,
however, is whether the link with ovarian maturation
involves readiness to mate by the female (i.e. receptivity)
or whether the female requires a protein meal to become
attractive to the male. The former case could involve the
lack of a pheromone. Sex and species recognition in most

Diptera only takes place after the male contacts the

The endocrine conditions affecting mating in the Diptera
are influenced by various factors, one of which is
nutrition (Engelmann, 1970; Truman and Riddiford,
1974). The calliphorid blow flies are no exception. Of
the species studied by Kamal (1958), which included
Phormia regina (Meigen) and excluded Eucalliphora
lilaea, all required a protein meal to mate. What was not

shown, however, was at what time in the reproductive
cycle females begin to mate. Correlating the presence of
sperm in the spermathecae with egg maturation, Stoffol-
ano (1974) showed that P. regina did not mate until yolk
was present in the oocytes. This was later confirmed by
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female and usually involves contact pheromones, fre-
quently cuticular hydrocarbons (Howard and Blomquist,
1982). Sex pheromones have been demonstrated in over
40 species of Diptera and have been chemically identified
in at least 18 species (Blomgquist ef al., 1987a Blomquist
et al., 1993). Several species of Diptera have been shown
to have a dramatic change in both the quantity and qual-
ity of the cuticular hydrocarbons with age (Jackson and
Bartelt, 1986; Trabalon et al., 1988; Pomonis, 1989).
Since these studies, however, did not focus on dietary
effects, we decided to compare the cuticular hydro-
carbons of sugar-fed females with those that were pro-
tein-fed (Table 1). One of our hypotheses was that the
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TABLE 1. Cuticular hydrocarbon components of sugar- and protein-fed male and female blowflies. Values represent relative percentage of
total hydrocarbons

Area%
Peak no. Protein-fed Sugar-fed*
Hydrocarbont # Carbons] ECL§ Females Males Females Males

1 n-tricosane 23 23.00 0.6 0.8 0.8 0.8

2 9-,11- 24 23.36 0.5 1.0 0.5 0.6
methyltricosane

3 7- 24 23.44 0.8 1.4 1.0 1.4
methyltricosane

4 5- 24 23.50 0.2 0.3 03 0.3
methyltricosane

5 Unknown . 23.60 Tr* Tr Tr Tr

6 3- 24 23.74 0.4 0.9 0.7 0.8
methyltricosane

7 5,11- 25 23.84 0.1 0.7 Tr 03
dimethyltricosane

8 n-tetracosane 24 24.00 0.8 1.3 0.7 1.1

9 3,11- 25 24.08 0.2 0.6 0.4
dimethyltricosane

10 10-,11-, and 12- 25 24.33 1.9 35 1.7 2.0
methyltetracosane

11 6- 25 2443 0.6 1.2 0.7 0.8
methyltetracosane

12 4- 25 24.55 0.2 0.3 0.4 0.3
methyltetracosane

13 2- 25 24.61 1.8 26 1.8 1.9
methyltetracosane

14 6,12- 26 24.73 Tr 1.5 Tr 0.7
dimethyltetracosane

15 n-pentacosane 25 25.00 13.3 18.0 13.6 14.8

16 11-,13- 26 25.37 16.0 16.0 16.2 16.8
methylpentacosane

17 7- 26 25.41 35 37 4.0 3.7
methylpentacosane

18 5- 27 25.53 4.1 38 49 4.3
methylhexacosane

19 9,13- 26 25.65 0.9 0.7 1.0 0.8
dimethyltetracosane

20 3- 26 25.74 7.7 7.3 7.5 7.4
methylpentacosane

21 5,13- 26 25.85 34 5.1 34 35
dimethyltetracosane

22 n-hexacosane 26 26.00 2.2 2.7 24 24

23 3,11- 26 26.07 1.5 2.0 1.4 1.2
dimethyltetracosane

24 12- and 13- 27 26.32 3.7 3.1 32 32
methylhexacosane

25 6- 27 26.42 1.5 1.0 1.5 1.3
methylhexacosane

26 4- 27 26.55 0.4 0.3 04 04
methylhexacosane

27 2- 28 26.60 1.1 0.7 0.8 1.1
methylheptacosane

28 8,14- 28 26.66 0.3 Tr Tr Tr
dimethylhexacosane

29 6,14- 28 26.74 0.7 1.3 0.7 0.7
dimethylhexacosane

30 n-heptacosane 27 27.00 8.5 6.0 9.0 7.6

31 9-,11- and 13- 28 27.34 5.7 25 6.1 49
methylheptacosane

32 7- 28 27.40 1.8 0.6 1.8 1.2
methylheptacosane
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