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The effects of source dosage, flight altitude, wind speed, and
ground pattern on the sex pheromone-mediated flight manoeuvres
of male lightbrown apple moth, Epiphyas postvittana (Walker)
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Abstract The flight tracks (plan view) of male
Epiphyas postvittana flying in a sex pheromone
plume in a wind tunnel were recorded. With increas-
ing source dosages (10, 100, 300 pug), males steered
a more upwind course, with corresponding track
angles more upwind, and had smaller intertrack re-
versal distances (i.e., they showed less lateral move-
ment). Although net ground speed tended to increase
with increasing source dosage, the effect was not
significant. Increased wind speed (from 20 to 40 cm
sec™!) resulted in little change in the apparent track
of the males, but males increased their airspeed and
steered a course more upwind in response to the in-
creased downwind push and crosswind drift. Flight
altitudes (source suspended at 5, 12.5, and 20 cm
above the floor of the tunnel), had little effect on
most flight parameters, except for ground speed and
airspeed, which increased with increasing altitude,
and which in turn resulted in increases in intertrack
reversal distances. Finally, males steered a more
upwind course and had a higher net upwind veloc-
ity when flying over a ground pattern of longitudi-
nal black and white stripes than over a ground pattern
of lateral black and white stripes. Across all treat-
ments, the frequencies of turning back and forth
across the windline were similar. These results are
consistent with those observed in several other spe-
cies of moths, and suggest that the pheromone-me-
diated flight of male E. postvittana is shaped by
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optomotor anemotaxis (the use of visual images to
steer a resultant track and ground speed with respect
to the wind) and by a behavioural mechanism that
governs the rthythmic counterturning.
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INTRODUCTION

Most species of moths use a female-produced sex
pheromone in the location and acceptance of
conspecific mates. Male moths that perceive sex
pheromone released by conspecific females exhibit
a strong behavioural response, usually upwind flight
involving characteristic side-to-side movements
(zigzags), which generally results in the location of
the female (Cardé & Mafra-Neto 1996). The sex
pheromone-mediated upwind flight of male moths
has been the subject of considerable investigation
over the last 20 years, because sex pheromones are
important tools in pest management programmes
(Cardé & Minks 1995) and because it is an excel-
lent model system for understanding how flying in-
sects locate a distant odour source from a mate, host
or food (Baker & Vickers 1996).

The exact mechanism(s) by which a male moth
flies upwind in response to sex pheromone has been
a contentious issue. Several models have been pro-
posed to explain it (Marsh et al. 1978; Preiss &
Kramer 1986; Baker 1989; Baker & Vickers 1996).
Probably the most widely accepted of these models
(Willis & Arbas 1996) involves the combination of
two behavioural mechanisms: optomotor anemo-
taxis, the use of visual images to steer a resultant
course and ground speed with respect to the wind,
and an internal counterturning programme, which is
thought to regulate the side-to side flying movements
of the male (Marsh et al. 1978; Baker 1989; Baker
& Vickers 1996). However, actual measurements of
the flight parameters which could be used to test this
model have been carried out on only a few species
of moths (see relevant chapters in Cardé & Minks






