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Summary

Female adults of Platyptilia carduidactyla (Riley) have a pair of sac-like structure
of glandular epithelium situated dorsally between the 8th and 9th segments. It is likely
that the female sex pheromone is produced by this gland because it is similar in structure
and location to the gland in the spruce bud worm, Choristoneura fumiferana (Clem), which
has been shown experimentally to be the source of the female sex pheromone. Using
a scanning electron microscope, this gland was studied in relation to the mode of release
of the sex pheromone.

The sex pheromone gland of female Lepidoptera is typically situated dorsally
or ventrally in the intersegmental membrane between abdominal segments 8§ and 9
as described by Jefferson et al.'’2. The female sex pheromone gland of the pyralid
moth, Vitula edmandsae (Packard), the bumble bee wax moth, is a ring-shaped
structure formed by modification of the epidermal cells in the intersegmental mem-
brane between the 8th and 9th abdominal segments®., When pressure is applied to
the abdomen of a virgin female of the artichoke plume moth, a pair of sac-like
structure is everted dorsally from the membrane between the 8th and 9th segments®.

A culture of the artichoke plume moth was reared in the laboratory on the
semi-artificial medium modified from that of Coudriet®. The larval medium consisted
of the following ingredients (% by weight): agar 9.83, water 72.84, vitamin solution*
0.5, wheat germ 10.67, choline chloride 1.28, ascorbic acid 0.33, methyl hydroxyben-
zoate 1.49, tetracycline 0.027, propionic acid 0.33 and ground fresh artichoke 11.70.
The moths were provided 10% sucrose solution as food. Sexes in this species can be
easily recognised at pupal stage. Male pupae exhibit three ventral abdominal spines at
* Niacinamide 1 gm, thiamine hydrochloride 0.025 gm, pyridoxine hydrochloride 0.25 gm, biotin

0.02 gm. calcium panthothenate 1 gm, riboflavin 0.5 gm. folic acid 0.25 gm, vitamin B12 0.002 gm,
water 500 ml.
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a caudal segment while female pupae show only two. Obviously, female pupae lack
the middle ventral spine between the 8th and the 9th segments (see black arrow in
Fig. 1). Thus virgin adults of both sexes can be collected and isolated in this manner.

The pheromone-producing glands of the live moths, three days old, were ex-
truded by applying pressure to the abdomen. The terminal abdominal segments
were than excised and fixed in 4% glutaraldehyde for 2 h. The glands were prepared
as follow: 1. Phosphate buffer (pH 7) was used to wash and clean specimens. 2.
Specimens were transferred into 50% ethanol for 20 min, then into 75% ethanol for
12 h or overnight. 3. Specimens were kept in 95% ethanol for 20 min, then
transferred into 100% ethanol for 20 min. 4. Absolute isopropanol was used to
dehydrate the specimens for 30 min. The materials were stored in 100% amyl acetate
until critical-point dried using CO, at 980 1b/sq. in. 5. The abdominal tips were
affixed to a SEM specimen holder by conductive silver paint. The specimens were
examined with an ETEC Autoscan U-1 scanning electron microscope.

Field bioassays were conducted with circular-type sticky traps using normal
virgin females and without abdominal tips.® The traps were constructed of 11 x 21
cm circular ice cream cartons from which the lids were removed and with
both ends of the traps left open to allow the free entrance of males. The inside
surface of the traps was painted with Stickem special® (Michelan d Peton Company,
Emeryville, California) to trap the attracted males. The female moths were confined
in a holding cage supplied with 10% sucrose solution in a vial. The holding cages
were made of fine mesh wire screen to allow free circulation of female attractant
and were suspended by a hook within the trap cartons. The traps were hung in
the artichoke field with wire hooks on wooden poles 3 ft above ground. Trapping
was carried out on the University of California experimental field in the Sea Mist
Farm Company of Castroville, California. A total of 30 observations were taken,
moths caught in each trap were counted everyday and traps renewed every 2 days
when the virgin females without abdominal tips died.

By analogy with other species, the female sex pheromone gland of the artichoke
plume moth is probably the eversible sacs situated dorsally in the intersegmental
membrane between 8th and 9th abdominal segments (Fig. 2). Field bioassays (Table
I) strongly suggest that this structure is the pheromone gland. The surface area of
the gland in the artichoke plume moth is similar to that of the spruce budworm,
Choristoneura fumiferana (Clem) described by Weatherston and Percy’. Study of
the gland using the transmission electron microscope is currently in progress is an
effort to aid in the understanding of the made of release of the pheromone.

TABLE I MEAN RESPONSES PER NIGHT OF MALE ARTICHOKE PLUME MOTHS.

Trap baited with 2 females Number of observations Mean responses

Virgin females 30 12
Virgin females without abdominal tips 30 0
Control without females 10 0
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Fig. 1. Venter7of caudal segments of the artichoke plume moth pupae. a, male, with dis-
tinguishing characteristic indicated by the arrow; b, female, lacking the dark middle
spine characteristic of the male (X 16).
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Fig. 2. Terminal portion of abdomen of a P. Carduidactyla female showing
everted dorsal pheromone gland (X 120).
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