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Aggregation Behaviour and Interspecific Responses
in Three Species of Triatominae
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The response to intra- and interspecific assembling signals was tested in three species of Chagas’
disease vectors. As previously described fimtoma infestandarvae of both specie§, sordidaandT.
guasayangaaggregated on papers impregnated with their own excrement. Moreover, bugs belonging to
each of the three species also aggregated on papers contaminated with faeces from the other two, with
the only exception of the larvae ©f guasayanavhich did not assemble on faecesTosordida. In all
cases, the response to interspecific excrement was as strong as that to the intraspecific one. The non-
specificity of the signal is discussed in the context of the ecological association of the three species and
their role as vectors of Chagas’ disease.
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Triatoma infestans, T. sordigendT. guasayana fecting the ecological interaction between species
are haematophagous bugs distributed over Boliviagcomes relevant. In addition, given their role as
Brazil and Argentina. All three species are exChagas vectors, this knowledge could aid in the
tremely important from a sanitary point of viewdesign of control strategies.
because they transmit the flagell&tgpanosoma Aggregation behaviour, as a response to chemi-
cruzi and are thus vectors of Chagas disease @al signals, has been reported in several species of
South America. Among ther, infestands the Triatominae:Rhodnius prolixus, T. infestans, T.
best adapted to domestic environmefitssordida mazzottii, T. longipennis, T. pallidipenrasid T.
andT. guasayanare closely related species thabarberi (Velazquez Antich 1968, Baldwin ef.
inhabit mainly peridomestic environments, but cari971, Schofield & Moreman 1976, Schofield &
also colonise human habitations, together With Patterson 1977, Ondarzaadt 1986, Cruz-Lépez
infestangLent & Wygodzinsky 1979)T. sordida etal. 1993, Lorenzo Figueirasat 1994, Manrique
andT. guasayandave been frequently mistaken& Lazzari 1995). The specificity of these signals
with each other because of their morphologicaias been studied by Cruz-Lépezak{1993), who
similarity and overlapping distribution. However,reported that an “interspecific aggregation phero-
the two species can be discriminated by differemhone” is present in the faeces of larvae and adults
variables, mainly, by the relative length of the semf several species of the subfamily Triatomirge (
ond rostral segment and the anteocular length (Lebnarberi, T. mazzottii, T. longipennis, T. palli-
& Wygodzinsky 1979, Gorla et al. 1993). dipennisandR. prolixus.

It has been argued thafTif infestansould be The present study was undertaken to examine
eliminated from human housing, sordidaandT. the response of. sordida, T. guasayanand T.
guasayanawould colonise its empty niche. In- infestando aggregation substances present in their
deed, such a replacement Bfinfestansby T. faeces. Experiments were conducted by testing the
sordida has been reported in Brazil (Schofieldresponse of the bugs to both, intra- and interspe-
1994). Therefore the knowledge of the factors agific putative aggregation signals present in bugs

excrement.

MATERIALS AND METHODS
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For the obtention of the excrement, insects werand 2/3 for control zones). After testing for ho-
placed in plastic containers bearing a plastic meshogeneity (G-test for heterogeneity), data corre-
at their bottom, and fed using the artificial feedersponding to the different replication of each assay
Faeces were collected on pieces of filter papewere pooled. The aggregation responses were com-
placed below the insect containers, for 3 to 5 tpared by means of two-factors ANOVA (factor 1:
after feeding. Any contact between the animalspecies origin of faeces; factor 2: species of test
and the filter papers was carefully avoided to exnsects) and Tukey’s test performacposteriori
clude other potential cues (Lorenzo Figueiras &r multiple comparisons.

Lazzari 1996). The collected faeces were used 24 The data about aggregationofinfestanson

hr later (dry faeces). This time interval guaranteeheir own faeces used in this paper for compari-
their aggregating activity (Lorenzo Figueiraslet son, have been previously published (Lorenzo
1994). Figueiras et al. 1994).

The larval excrement of different species was RESULTS
examined for their ability to induce aggregation of . .
the insects. The procedure has been previously Figure depicts the aggregation responses of the
described by Lorenzo Figueiras @it (1994). three species evoked_by their own excrement, as
Briefly, a circular glass arena (12 cm diameter) wagell as by that belonging to the others. As previ-
divided in three sectors, and three pieces of filte?usly shown fofl. infestangLorenzoFigueiras et
paper (3x2 cm) folded once, were placed one i@l 1994), bothT. sordidaandT. guasayanaag-
each sector, 2 cm away from the wall. One pap&fegated around papers impregnated with their own
was contaminated with dry faeces, while the oth&lry excrement. Larvae from both species chose
two remained clean, as controls. A group of larthose papers contaminated with their OV\{n faeces
vae was carefully released in the centre of the arerfather than clean ones. It could be established that
After 1 hr the position of the bugs was recorded by sordidalarvae significantly responded
counting the number of insects on each sector (i.@Yasayanaexcrement. However, the inverse re-
1/3 of the total area of the arena). Nine to 12 irsponse did not occur, i,daeces belonging to.
sects were used for each trial. Room temperatug@rdida were not able to assemble larvaeTof
was 24-25°C. guasayana.When tested for their aggregation re-

The response to intra- and interspecific excresponse to faeces belonging Toinfestanspoth
ment was tested. The aggregation behavioir of species, exhibited a significant tendency to aggre-
sordidaandT. guasayan4o their own faeces and gate around the experimental papers. A similar
on T. infestansexcrement was recorded. Crossassembling response was observetl imfestans
aggregation of. infestan®n faeces of. sordida larvae tested with faeces dt sordidaor T.
or T. guasayanavas also tested. In addition, weguasayana. The insects significantly aggregated
analyzed the cross-aggregationTofsordidato ~around contaminated papers (Table).
faeces off. guasayanand vice-versa. Test in-  The two-factor ANOVA showed that the re-
sects were 2nd and 3rd instar larvad.cfordida ~ sponses of the three species differ significantly
2nd and 4th instar larvae 5fguasayanaand 4th  (F=4.021; df=2, 60; P=0.023). In general, larvae
instar larvae off. infestans Experimental insects Of T. guasayanaxhibited a weaker aggregation
were used 2-3 weeks after ecdysis. response thafl. sordidaandT. infestang(Fig.).

For each experimental series the distributiolo difference between the last two named species
of the insects in the arena was statistically analyzé#gs observed. Concerning the origin of faeces,
by means of a G-test for goodness of fit to a rarthey revealec_i a significant difference of attractive-
dom distribution (i.e., 1/3 for experimental zonehess on the insects (F=6.604; df=2, 60; P=0.003).

TABLE
Aggregation response dfiatoma guasayand. sordidaandT. infestango larvae faeces of these species. G
value and its significance were computed against a random distribution (i.e., 1/3 experimental, 2/3 control
sectors). The lette shows the total number of insects for each series

Faeces of T. sordida T. guasayana T. infestans

Test insects N G P N G P N G P
T. sordida 63 7.8 <0.01 41 42.9 <0.001 64 6.2 <0.025
T. guasayana 57 0.09 N. S. 45 6.0 <0.025 84 11.4 <0.025
T. infestans 89 4.2 <0.05 59 32.0 <0.001 a

a: see Lorenzo Figueiras et al. (1994).
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The faeces of. guasayan@voked a stronger re- are known asemiochemicals The termphero-
sponse than those collected frdnsordidaandT.  monerefers to substances that are secreted by an
infestangFig.). The interaction species-faeces waerganism to the outside and cause specific reac-
not significant (F=1.224; df=4, 60; P=0.31). tions in receptor organisms of tsame species

On the other hanallelochemicalsare substances

o] B produced, acquired, or released as the result of the
mn o activities of an organism, which are capable of
= :,“,:_“, evoking a behavioural reaction in a receptor of a
L T different speciefDicke & Sabelis 1988). Consid-
ering that excrement act as a chemical mark for
. guiding triatomines towards protected sites

(Lorenzo & Lazzari 1996), this landmark (and the

| refuges) could be exploited for other species, that
i would benefit from the interaction. Among
allelochemicals, such substances that evoke an
s S

P wegnlion [

adaptive response in receptor of other species, have
been name#lairomonegDicke & Sabelis 1988).
Our results show that assembling factors in the
faeces of Triatominae act agpheromoneor the
same species but would also act d&i@omone
for individuals of other species. The same kind of
B L ] interaction has been described between different
The aggregation response of triatomine larvae to intra- and i pecies of the Order Dermapte(a (SauPhanor &
terspe%:?fic?arval faecpes. The horizontal line indicates the valueUréau 1993)_: where th,e cohabitation O,f shelter-
waited from a random distribution. traps by species belonging to the geRasicula
has been observed in the field. Other examples
are known for such a functional duality of aggre-
DISCUSSION gation substances in cockroaches (Appel 1994) and
The results presented here extend our knowbark beetles (Vité & Renwick 1971).
edge about the aggregation behaviour of T. infestanss the most widespread and best
Triatominae bugs. An aggregating substance isdapted domestic species of triatomine bugs.
present in the dry faecesTfinfestans, T. sordida sordidaandT. guasayanare frequently infected
andT. guasayanawhich acts in an intra-, as well by T. cruzj and are thus potential vectors of Chagas
as interspecific fashion. We found that faeces afisease, because they also colonise human habita-
T. infestanglicit assembling in larvae @f sordida  tions. The invasion of human houses is facilitated
andT. guasayanaln a similar way, the excrement by the frequently peridomestic condition of the last
of the last two named species induces aggregatiano species (Lent & Wygodzinsky 1979). In re-
in larvae ofT. infestans On the other hand, the cent years, the invasion Gy sordidaof houses
faeces off. guasayanalicit assembling behaviour where other species had been eradicated by suc-
in larvae ofT. sordida but the inverse is not true: cessful control campaigns has been reported in
faeces ofT. sordidado not promote the aggrega-Brazil (Schofield 1994). In this context, the chemi-
tion of T. guasayandarvae. cal signal acting in an interspecific fashion becomes
Cruz-Lépez et al. (1993) obtained comparableslevant, because the bugs of any of the three spe-
results in their analysis of the aggregationTof cies could find and exploit the refuges used by
mazzottij T. longipennis T. pallidipennis, T. conspecifics, as well as by members of the other
barberiandR. prolixus The named authors pos-species. In additioril. sordidaandT. infestans
tulated the existence of an “interspecific aggregaras been recently found associated in different
tion pheromone” that would be present in the faecéscalities in Bolivia (Noireau et al. 1995).
of larvae and adults of these species. They found The interspecific attractiveness of the faeces of
that T. longipennislarvae showed a stronger re-the three species studied here leaves open the ques-
sponse than the other triatomine larvae testedon on the origin of the substances involved. The
However, there were no significant differences ifact that the aggregation “pheromone” acts also
faecal attractiveness to larvae. interspecifically (i.e., as a kairomone) suggests us
The biological action of the assembling signathat the same, or very similar chemicals, are present
of triatomines deserves to be discussed in the frariiethe faeces of the species studied here. It could
of the present classification of chemosignals. Conalso indicate that these compounds have a com-
pounds eliciting inter- or intraspecific responsesnon ancestor. The insects would identify a com-

|
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mon compound of the signal as specialists, or coulzetween costs and benefits of producing a more
have a generalised response to a family of condliscrete specific chemical signal could favour the
pounds. For example, the interspecific aggregasse of a natural metabolic by-product (i.e., ammo-
tion produced by the traces Bfatella germanica nia), that is shared by different species.
is not strictly a response to a pheromone, since it
could be due to the attraction of cockroaches to ACKNOWLEDGEMENTS
fatty acids (Ishii 1970). C : ' ;
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