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Mate searching in the scale insect, Dactylopius coccus
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Abstract. Dactylopius coccus is a sessile scale insect living on cladodes of Opuntia ficus indica which has commercial importance
as a source of carminic acid. We herein present behavioural evidence of the existence of a sex pheromone in D. coccus, based on
olfactometric experiments using both biological sources of odours and collected chemical extracts.

INTRODUCTION

The coccid Dactylopius coccus Costa is an insect living on
cladodes of prickly pears (Opuntia ficus indica). Dried females
are a source of red dyes widely utilised in the food, textile and
pharmaceutical industries (Méndez et al., 2004). During their
life cycle, insects are able to disperse only during the first nym-
phal stage, becoming sessile thereafter. Female insects pass
through a second nymphal stage before becoming adults, while
males produce a cocoon within which prepupal and pupal stages
develop before adult emergence (Pérez Guerra & Kosztarab,
1992). In contrast with most members of the superfamily Coc-
coidea, D. coccus has solely sexual reproduction. Cochineal
colonies exhibit overlapping generations, where females at dif-
ferent life stages co-exist (Flores-Flores & Teckelenburg, 1995).
Emerging males should be able to recognise cladodes with
cochineal colonies, and further identify the recently emerged
females in order to mate. There is growing evidence of the
importance of chemical communication in the success or failure
of scale insects to mate (e.g. Zada et al., 2004), including the
reduction in the emission of sex pheromones after mating (e.g.
Mendel et al., 1990). We herein present evidence of the exis-
tence of a sex pheromone in D. coccus based on olfactometric
experiments using cladodes, cladodes with cochineal colonies,
females at different life stages, and female produced volatiles.

MATERIAL AND METHODS

A four-arm olfactometer was used (Pettersson, 1970). Each
couple of opposing arms was connected with Teflon tubing to a

glass belljar containing a stimulus (see below). Charcoal filters
at the inlet of the belljars eliminated external odours. Air (250
ml/min) was pumped out from the arena through a hole in its
centre. Recently emerged males were used as test individuals.
Observations were made continuously for 15 minutes, and the
total time they spent in the arms with different stimuli was
determined and compared with the Wilcoxon test for paired data
(Siegel & Castellan, 1988). Fifteen replicates were performed
for each treatment

The stimuli were: clean cladodes, cladodes infested with a
coccid colony containing ca. 300 individuals, cladodes with ca.
100 ovipositing females, cladodes with ca. 100 recently
emerged females, recently emerged females withdrawn from
colonies (ca. 100 individuals), and volatiles collected from
recently emerged females.

Air was pushed at a flow of 400 ml/min during 72 h through a
glass container containing a colony of ca. 200 recently emerged
females. Volatiles entrained were collected in a column con-
taining 30 mg Porapak Q and eluted with 3 ml dichloromethane.
The extract was concentrated to 150 pl under a stream of nitro-
gen. Ten pl of the concentrated extract were blotted on a filter
paper which was placed in the stimulus belljar of the olfactome-
ter. Ten pl of the solvent were blotted on another filter paper
which was placed inside the control belljar.

RESULTS AND DISCUSSION

Table 1 summarises the results of the different olfactometric
experiments. Dactylopius coccus males did not show preference

TaBLE 1. Olfactometric response of males of Dactylopius coccus towards different stimuli. In all cases, n = 15. Level of accepted

significance: p < 0.05, Wilcoxon test for paired comparisons.

Contrasting stimuli Average time in olfactometer arm (min) p
Cladode vs. 5.10+4.20

Nothing 4.79 £2.96 0.852
Cladode with coccid colony vs. 10.02 £2.23 <0.01
Uninfested cladode 1.18£1.28 ’
Cladode with recently emerged females vs. 7.70 + 3.84 <0.03
Cladode with ovipositing females 3.75+2.85 ’
Recently emerged females vs. 8.26+2.77 <0.01
Blank 1.95+2.32 ’
Extract of volatiles collected from recently emerged females vs. 10.24 +3.74 <001
Solvent 1.53 + 1.66 ’
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for the uninfested Opuntia cladodes, but responded preferen-
tially towards volatiles from cladodes with colonies over clean
cladodes, to cladodes with recently emerged females relative to
ovipositing females, to isolated recently emerged females, and
to volatiles collected from the latter. Evidence for the existence
of chemical communication in members of the genus Dacty-
lopius has not been reported previously. In other scale insects,
such as Planococcus ficus, a sex pheromone has been identified
(Zada et al., 2003), providing a turning point for the develop-
ment of management and monitoring techniques. The subse-
quent isolation and synthesis of the chemical compound
involved in mate searching in D. coccus could provide a future
tool for the improvement of the commercial production of this
valuable insect.
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