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Abstract—As a response to attack by herbivores, plants can emit a variety of
volatile substances that attract natural enemies of these insect pests. Predators
of the banana weevil, Cosmopolites sordidus (Germar) (Coleoptera: Curcu-
lionidae) such as Dactylosternum abdominale (Coleoptera: Hydrophilidae)
and Pheidole megacephala (Hymenoptera: Formicidae), are normally found in
association with weevil-infested rotten pseudostems and harvested stumps.
We investigated whether these predators are attracted to such environments in
response to volatiles produced by the host plant, by the weevil, or by the
weevil-plant complex. We evaluated predator responses towards volatiles
from banana pseudostem tissue (synomones) and the synthetic banana weevil
aggregation pheromone Cosmolure+ in a two-choice olfactometer. The beetle
D. abdominale was attracted to fermenting banana pseudostem tissue and
Cosmolure+, whereas the ant P. megacephala was attracted only to fermented
pseudostem tissue. Both predators were attracted to banana pseudostem tissue
that had been damaged by weevil larvae irrespective of weevil presence.
Adding pheromone did not enhance predator response to volatiles from
pseudostem tissue fed on by weevils. The numbers of both predators re-
covered with pseudostem traps in the field from banana mats with a phero-
mone trap were similar to those in pseudostem traps at different distance
ranges from the pheromone. Our study shows that the generalist predators D.
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abdominale and P. megacephala use volatiles from fermented banana
pseudostem tissue as the major chemical cue when searching for prey.

Key Words—Aggregation pheromone, Cosmopolites sordidus, Curculioni-
dae, infochemicals, prey searching, synomone, olfactometer, natural enemies,
plant volatiles.

INTRODUCTION

During host searching, natural enemies of herbivorous insects (predators and
parasitoids) are known to utilize volatile chemicals emitted by plants or
herbivorous insects (Vinson, 1976; Vet and Dicke, 1992; Turlings et al., 1995;
Dicke and Vet, 1999). Predators and parasitoids that forage for herbivorous prey
by using infochemicals may have a problem concerning reliability and
detectability of these stimuli (Vet and Dicke, 1992; Wiskerke et al., 1993).
Stimuli from the prey’s food are detectable but are not reliable in indicating
prey presence. In contrast, prey-derived stimuli are generally the most reliable
sources of information but usually not easily detectable at long distances (Vet
and Dicke, 1992). Natural enemies have evolved different mechanisms to cope
with this reliability—detectability problem ( Vet and Dicke, 1992). One of these
mechanisms is that natural enemies can exploit pheromones from their vic-
tim as kairomones in long distance herbivore location (Lewis et al., 1982;
Noldus et al., 1991; Wiskerke et al., 1993; Hedlund et al., 1996; Hendrichs and
Hendrichs, 1998; Hoffmeister and Gienapp, 1999; Wertheim et al., 2003;
Francis et al., 2004; Fatouros et al., 2005). The use of chemical information that
is both reliable and easy to detect enhances natural enemy searching efficiency
(Vet and Dicke, 1992).

Infochemicals, both those used within and between species, can be utilized
in pest management by either exploiting the way the natural enemy responds, or
by manipulating the source of the infochemical (Dicke et al., 1990; Vite and
Baader, 1990; Foster and Harris, 1997; Degenhardt et al., 2003; Powell and
Pickett, 2003). For example, infochemicals can be used to enhance the
searching efficiency, host utilization, and reproductive capacity of natural
enemies (Renwick, 1992; Turlings et al., 1995; Scutareanu et al., 1997; Steidle
and van Loon, 2003; McGregor and Gillespie, 2004). There are a few studies on
the application of infochemicals to manipulate the behavior of predators or
parasitoids in the field (e.g., Drukker et al., 1995; Shimoda et al., 1997;
Bernasconi et al., 2001; James, 2003; James and Price, 2004). However, data on
the role of infochemicals in predator foraging have become available for several
groups such as predatory mites (Sabelis and Dicke, 1985), pentatomids (van
Loon et al., 2000), anthocorids (Dwumfour, 1992; Drukker et al., 1995; James
and Price, 2004), chrysopids (Reddy et al., 2002; James and Price, 2004), and
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coccinellids (Le Ru and Makosso, 2001; Ninkovic et al., 2001; Steidle and van
Loon, 2002; James and Price, 2004). The predator Rhizophagus grandis (Gyll.)
(Coleoptera: Rhizophagidae) is attracted to traps baited with a kairomone
produced by the bark beetle Dendroctonus micans Kug (Coleoptera: Scolytidae)
(Aukema et al., 2000), and this can be exploited to monitor the predator’s
distribution in the field.

The banana weevil Cosmopolites sordidus (Germar) (Coleoptera: Curcu-
lionidae) is a major pest of bananas in East Africa. Yield losses of up to 100%
have been reported (Sengooba, 1986, unpublished). The weevil oviposits in the
leaf sheaths and corm at the base of the banana mat (a banana mat consists of
plants arising from a common corm/rhizome) (Abera et al., 2000). The larvae
tunnel in the corm and pseudostem (the plant part between the corm and leaves),
damaging the vascular system and weakening the stability of the plant. In
Uganda, distribution studies showed that over 60% of the adult weevils in the
banana field were associated with crop residues such as rotting pseudostem
(Gold et al., 2004). The weevil has predators that have been mostly found in
environments harboring weevils such as banana pseudostem traps and
fermenting banana pseudostem tissue, often in larval weevil tunnels (Kop-
penhofer et al., 1992; Koppenhofer, 1993; Tinzaara et al., 1999; Abera, 2004).
Some ant species that have the potential to control C. sordidus include Pheidole
megacephala and Tetramorium guineese (Mayr) (Hymenoptera: Formicidae)
(Gold et al., 2001; Abera, 2004). Nonant predators known to prey on weevil
eggs and larvae include Dactylosternum abdominale (Fabricius) (Coleoptera:
Hydrophilidae), Euborellia annulipes (Lucas) (Dermaptera: Carcinophoridae),
and Thyreocephalus interocularis (Eppelscheim) (Coleoptera: Staphylinidae)
(Koppenhofer et al., 1992). Of these five predator species, D. abdominale and P.
megacephala are the most abundant predators in environments preferred by
weevils in Uganda (Tinzaara et al., 1999; Gold et al., 2001; Abera, 2004).

D. abdominale and P. megacephala are generalist predators that feed on
microfauna and -flora of decomposing plant tissues, eggs, and small larvae of
insects. Decomposing tissue is more attractive to these predators than fresh
tissue (Koppenhoefer, 1993). Generalist predators are known to use infochem-
icals during prey location (Dwumfour, 1992; Scutareanu et al., 1997; Haberkern
and Raffa, 2003; Steidle and van Loon, 2003; McGregor and Gillespie, 2004).
Information on how volatiles from decomposing banana pseudostem tissue
influence prey location by generalist predators is not available. Therefore, we
have investigated the behavior of D. abdominale and P. megacephala predators
under laboratory and field conditions to assess whether they use volatile
infochemicals associated with banana weevils and/or their food.

An aggregation pheromone has been identified for C. sordidus, which is
specific to the weevil (Jayaraman et al., 1997). A synthetic pheromone source
containing a mixture of the four sordidin isomers is sold under the trade name
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Cosmolure+. The pheromone has been studied in the laboratory and in the field
for the management of C. sordidus (Tinzaara et al., 2000, 2003) and attracts
both male and female weevils (Alpizar et al., 1999; Tinzaara et al., 2000). The
pheromone-baited trap captures up to 18 times more weevils than a con-
ventional split pseudostem trap ( Tinzaara et al., 2000). Information on the effect
of this aggregation pheromone on the behavior of the weevil’s predators has not
been investigated. Several species of predators have been reported to use the
aggregation pheromones of their hosts during host searching and location
(Dwumfour, 1992; Vet and Papaj, 1992; Hedlund et al., 1996; Scutareanu et al.,
1997; Haberkern and Raffa, 2003; Steidle and van Loon, 2003).

The objectives of this study were to determine whether: (1) volatiles from
banana pseudostem tissue and C. sordidus pheromone attract the predators D.
abdominale and P. megacephala; (2) the predators respond to host plant
volatiles and whether this response is dependent on dose or weevil feeding; (3)
the pheromone enhances the predators’ response to weevil-damaged pseudo-
stem tissue; and (4) the pheromone affects the predators’ distribution around
pheromone-baited traps in the field.

METHODS AND MATERIALS

Site Description

Laboratory and field studies were conducted at Kawanda Agricultural
Research Institute (KARI) (0°25'N, 32°51’E, 1190 m), 13 km north of
Kampala, Uganda. The site has two rainy seasons (March—May and Septem-
ber—November) with an average precipitation of 1180 mm per year. Average
daily temperatures range between 16 and 29°C. Relative humidity in the labo-
ratory ranged from 60 to 80%.

A field experiment was conducted in banana plots at KARI planted with
cultivar Nabusa (Musa spp., AAA-EA group). The plot size was 12 x 10 mats
at a spacing of 2.5 x 3 m (Figure 1). The plots were weeded after every 2 mo
and were not mulched.

Odor Sources

Pieces of fresh pseudostem (less than a week after harvest) from the banana
cv Nabusa collected from banana fields at KARI were placed in plastic
containers for 7 d at room temperature to get fermented pseudostem tissue.
Fresh pseudostem tissue was collected at the time of the bioassays. Fifty grams
of either fresh or fermented pseudostem tissue was used for bioassays. This
same dose was previously successfully used for studies of the weevil’s response
to infochemicals (Tinzaara et al., 2003).
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FIG. 1. A schematic diagram of the plot used in the field experiment to determine the
effect of the aggregation pheromone on the distribution of predators. Pseudostem trap
pieces were placed on banana mats (X) at different distance ranges indicated by circles
(black = 0 m, grey = 0.1-5 m, white = 5.1-10 m) from the pheromone trap (P).
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Pheromone lures for use in laboratory bioassays and field experiments were
obtained from ChemTica International in San Jose, Costa Rica. They were
sealed in plastic sent by a courier (transit time <1 wk) and subsequently stored
in a freezer at —5°C upon arrival until use. Each pheromone pack contained
90 mg of Cosmolure+ with a release rate of 3 mg/day (Oehlschlager, personal
communication). The pheromone packs were individually used as odor sources
in their original plastic package material.

Predators

Adults of the beetle D. abdominale and the ant P. megacephala were
selected for use in laboratory bioassays to assay their response to infochemicals.
Predators were collected by hand searching in rotten banana pseudostems and
corms from the field and kept on a nonsubstrate tissue (wetted tissue paper) in
the laboratory for 24—48 hr before use in bioassays. Neither age nor sex of the
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collected D. abdominale beetles was known. Worker ants of P. megacephala of
unknown age were used.

Olfactometer

An olfactometer similar to that employed by Lofgren et al. (1983) and
Cordova-Yamauchi et al. (1998) to study laboratory response of ants to banana
weevil aggregation pheromone was used in all experiments. The apparatus
consists of a petri dish with 19-cm diam and 4 cm in height, without a lid. Two
holes were made through the sides of the dish close to the base, and two
delivery tubes were inserted into them. A filter paper was placed at the floor of
the petri dish and wetted with about 50 ml of water before each test. One of the
(arms) tubes of the olfactometer was connected to a jar (125 ml) containing a
test odor source and the other to a jar containing clean air as control. Volatiles
entered the arena by diffusion.

A single predator was placed at the center of the olfactometer arena. Each
predator was observed for a maximum of 10 min and was considered to have
responded when it entered one arm of the olfactometer or when at the end of the
10 min, the predator was within less than 1 cm from the entry port of the arms.
After testing five individuals for each odor set, the odor sources were replaced
with fresh ones. For all experiments, five individuals of each predator species
were tested for all odor sets per day. The first experiment was repeated during
6 d (N = 30, total number of individuals per predator species per odor set),
whereas the rest of the laboratory experiments were repeated on 10 d (50
individuals per predator species per odor set, unless mentioned otherwise). Each
predator individual was tested only once and then discarded. Treatment and
control arms were exchanged after testing each predator by connecting the tubes
at the opposite side to avoid trail formation. This had been observed to occur
especially in the case of P. megacephala in preliminary tests. This procedure
also precluded the effects of unforeseen asymmetry in the setup. The apparatus
was washed with ethanol and air-dried before using a new predator species (i.e.,
after testing five individuals).

Experiments

We conducted five experiments with D. abdominale and P. megacephala.
The first four were done in the laboratory using the olfactometer, and the fifth
was done in the field.

Testing of the Olfactometer. This experiment was conducted to test
whether any directional bias interfered with the responses of the two predator
species in the olfactometer. The following odor sets were compared in this
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experiment: (1) clean air vs. clean air and (2) fermented pseudostem tissue vs.
fermented pseudostem tissue.

Predator Response to Pseudostem Tissue and Weevil Pheromone. The
response of the predators to banana pseudostem tissue and the weevil’s ag-
gregation pheromone was evaluated in this experiment. Odor sets that were
tested in the olfactometer were (1) fresh pseudostem tissue vs. clean air, (2)
fermented pseudostem tissue vs. clean air, (3) fermented vs. fresh pseudostem
tissue, and (4) pheromone vs. clean air.

Predator Response to Different Doses of Fermented Pseudostem
Tissue. This experiment was conducted to determine whether predator response
to infochemicals was dose-dependent. Odor sources were 1, 5, 25, and 125 g of
fermented pseudostem tissue. Predator response to volatiles emanating from
these amounts of tissue was compared to clean air in the olfactometer.

Predator Response to Weevil-Damaged Pseudostem Tissue in the Absence
and Presence of Pheromone. This experiment was conducted to determine
whether feeding by weevil larvae influences predator response to the banana
pseudostem tissue and to evaluate whether the presence of pheromone enhances
the predators’ responses to volatiles from banana pseudostem tissue without
weevil larvae feeding. Treatments were as follows: (1) fresh pseudostem, fed on
by weevil larvae for 48 hr and larvae removed (F-LR); (2) fresh pseudostem,
fed on by weevil larvae for 48 hr and larvae present (F-LP); and (3) weevil
larvae alone. The following odor sets were compared: (1) F-LR vs. clean air,
(2) F-LP vs. clean air, (3) larvae vs. clean air, (4) F-LP vs. larvae, (5) F-LR
vs. F-LP, and (6) F-LR plus pheromone vs. F-LR.

Pseudostems of the cultivar Nabusa were collected from the fields at
KARI. Weevil larvae (third to fifth instar) collected from the field were allowed
to feed on fresh pseudostem tissue for 48 hr. Five larvae were placed on a
pseudostem piece measuring 30 x 10 cm. After 48 hr at 22-28°C, the tissue had
been tunneled, and tissue had turned dark brown and was used in bioassays with
or without the larvae present. The larvae that were tested without food were
collected from the field 24 hr before bioassays. They were placed in petri dishes
(9-cm diam) with a nonsubstrate food material (moist tissue paper).

Field Distribution of Predators Around the Pheromone-Baited Traps. A
field experiment was conducted at KARI to determine the distribution of banana
weevil predators around pheromone-baited traps. We evaluated the hypothesis
that predators aggregate around the trap mat as a result of a response to the
pheromone and/or weevil-related volatiles. A pitfall pheromone-baited trap
(Tinzaara et al., 2000) was placed at the center of each plot (Figure 1). Soapy
water was placed in the trap to retain the predators that had entered. The soapy
water was renewed at every sampling occasion. Pheromone traps were checked
every 37 d, and predators captured in the traps were recorded and taken to the
laboratory in vials for sorting and identification.
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Ten fresh split pseudostem pieces (each 30 cm long) were placed in the
plots at the time of installing the pheromone traps. In each plot, pseudostem
pieces were placed on the trap mat and on four mats in each of the distance
range of 0.1-5 and 5.1-10 m from the trap. Selection of the distance ranges was
based on previous data on response by the weevil to the aggregation pheromone
(Tinzaara et al., 2000). Six replicate plots were used. To determine distribution
of predators around the pheromone-baited traps, predators were searched for in
banana pseudostem pieces after 30 d at different distances from the trap.

Statistical Analysis

The y*-test for goodness of fit was used to determine the preference for one
of the stimuli tested during the olfactometer bioassays (distribution of expected
values 50:50). Field data on the number of predators and the weevils distributed
around the pheromone-baited traps relative to distance were subjected to
analysis of variance (ANOVA) using the GLM procedures of SAS software
(SAS, 1990). The means were compared using the Student—-Newman—Keuls
(SNK) test. A regression analysis was used to determine the relationship
between weevil and predator catches in pheromone-baited traps.

RESULTS

Both predator species, D. abdominale and P. megacephala, showed equal
distributions when offered clean air vs. clean air and when offered fermented
pseudostem tissue vs. fermented pseudostem tissue (P > 0.05) (Table 1). There
were fewer nonresponders for P. megacephala (22%) than D. abdominale
(40%) in the olfactometer apparatus used. The data indicate that the apparatus
has no symmetrical bias and can be used for evaluating responses of these
predators to banana pseudostem tissue and the pheromone.

TABLE 1. NUMBER OF PREDATORS RESPONDING TO CLEAN AIR AND FERMENTED
BANANA PSEUDOSTEM ODORS IN A TWO-CHOICE OLFACTOMETER ASSAY IN
THE LABORATORY

Dactylosternum abdominale Pheidole megacephala
Comparison odor sources (A/B) A B No response A B No response
Clean air/clean air 10 9 11 12 11 7
Fermented/fermented tissue 9 8 13 11 13 6

A total number of 30 individual predators were tested per comparison set. The responses of the
predators to the two odor sources did not differ significantly in either experiment (P > 0.05, * test).
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Both D. abdominale and P. megacephala preferred fermented pseudostem
tissue over clean air (P < 0.001 and P < 0.05, respectively). Neither predator
species discriminated between fresh pseudostem tissue and clean air (Figure 2).
In a direct comparison, more beetles and ants chose the fermented rather than
the fresh pseudostem tissue, but this was only statistically significant for the ant
P. megacephala (P < 0.05). Significantly more beetles moved to the side of the
olfactometer with the pheromone (P < 0.01) than to the one with clean air,
whereas the ants were not attracted to the weevil’s pheromone.

The response of both D. abdominale and P. megacephala to fermented
pseudostem tissue was dose-dependent. At all doses, the number of D.
abdominale and P. megacephala choosing the side of the olfactometer with

(] Dactylosternum abdominale [] Pheidole megacephala

| 10 21 * | 19
Clean air = T Fermented tissue
[ 10 20 HHx | (18)
It 5ns. | @)
Clean air = T Fresh tissue
| 15ns. | @4
) | 11 25 * | (14)
Fresh tissue = I Fermented tissue
| 14 20 n.s. | (16)
38 33ns) 9)
Clean air = Pheromone
| 22 49 ** | @9
I 1 —1
100 50 0 50 100

% predators responding to odor sources

FIG. 2. Response of the banana weevil predators Dactylosternum abdominale and
Pheidole megacephala to volatiles from banana pseudostem tissue and the pheromone in
an olfactometer: percentage of responding individuals of each predator per comparison
set, choosing one odor source or the other. Significantly different values are indicated
with *P < 0.05, **P < 0.01, and ***P < 0.001; n.s. = nonsignificant at P > 0.05, ;(2 test.
The total number of individuals tested per odor set was 50, except for pheromone vs.
clean air when 100 individuals were tested for response. The nonresponding predators are
indicated in brackets at the right of bars.
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FIG. 3. Dose response of the predators D. abdominale and P. megacephala to volatiles
from fermented banana pseudostem tissue in an olfactometer when the alternative was
clean air. *P < 0.05, ***P < 0.001, n.s. = nonsignificant (P > 0.05) (;(2 test, NV indicates
total number of responding predators out of 50 individuals tested per dose).

the fermented banana tissue was higher than the number choosing the side with
clean air (Figure 3), even when small amounts were used (down to 1 g).
However, only the following responses were significant: more D. abdominale
chose for fermented pseudostem tissue when 5, 25, and 125 g were used than for
clean air, and more P. megacephala chose for the pseudostem tissue when 125 g
was used compared to clean air. Both D. abdominale and P. megacephala also
significantly preferred 50 g of fermented tissue over clean air (Figure 2).

The presence of weevil larvae did not influence the predators’ responses to
pseudostem tissue. More D. abdominale chose fermented pseudostem tissue
with or without feeding larvae present than clean air (P < 0.05) (Figure 4).
There was no significant (P > 0.05) difference between the numbers of beetles
choosing larvae vs. clean air, fermented pseudostem with larvae vs. larvae
only, and fermented pseudostem tissue with larvae either present or absent. The
effect of the pheromone when tested in the presence of fermented pseudo-
stem tissue (without larvae) vs. the fermented tissue alone was not significant
(P > 0.05).
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FIG. 4. Response of predators in an olfactometer to fermented tissue with (F-LP) or
without (F-LR) feeding weevil larvae and in combination with the pheromone (PH):
percentage of responding individuals of each predator per comparison set, choosing one
odor source or the other. Significantly different values are indicated with *P < 0.05 and
**P < (0.01; n.s. = nonsignificant at P > 0.05, ;(2 test. The total number of individuals
tested per odor set was 50, except for F-LR vs. clean air when 100 individuals were
tested for response. Nonresponding predators are indicated in brackets at the right of
bars.

More P. megacephala ants chose the side of the olfactometer with fer-
mented pseudostem with larvae present or absent than the side with clean air
(P < 0.05). There was no significant difference in the responses between the
other odor sources tested.

The presence of pheromone traps had no effect on predator distributions in
the field. The numbers of D. abdominale and P. megacephala that were recov-
ered on the mats where pheromone traps were present compared to those that
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TABLE 2. MEAN NUMBER (+S.E.) OF PREDATORS AND C. sordidus RECOVERED FROM
PSEUDOSTEM PIECES PLACED AT DIFFERENT DISTANCES FROM THE PHEROMONE-BAITED
TRAP IN BANANA PLOTS AT KARI, UGANDA

Number of insects recovered from different distances (m)

Predators and C. sordidus 0 0.1-5 5.1-10
Labia spp. (Dermaptera: Labiidae) 2.0 £ 0.9a 0.8 £ 0.3a 1.3 +0.6a
D. abdominale 48 +1.0a 32 +0.9a 33+ 1.0a

(Coleoptera: Hydrophilidae)
P. megacephala 2.0+ 1.2a 0.3 £0.3a 0.6 + 0.3a
(Hymenoptera: Formicidae)
Banana weevil larvae, C. sordidus 3.8+2.0a 1.1 +0.4a 1.1 £0.7a
Adult banana weevils, C. sordidus 21.5+6.3a 7.1 +2.3b 6.5+ 1.2b

In each of the six plots, there were 10 pseudostem traps at each of the points per distance range.
Means for each predator and C. sordidus followed by similar letter in a row are not significantly
different (P < 0.05, SNK).

were recovered from mats less or more than 5 m from the trap were similar
(Table 2). Numbers of adult weevils were significantly higher at the pheromone
trap mat than on mats less than 5 m and in the range of 5.1-10 m from the trap.
The numbers of weevil larvae recovered at all distances from the pheromone
trap were similar.

The ants P. megacephala were the only predators that were captured in the
pheromone-baited traps in the field. The mean number of weevils and P.
megacephala captured in pheromone traps was 2.4 (0.4 S.E.) and 4.2 (£1.2
S.E.) per plot per 3 d, respectively. There was no significant relationship
between the numbers of P. megacephala and the number of weevils caught in
pheromone-baited traps (+* = 0.04, P = 0.61).

DISCUSSION

Predators of the banana weevil are often observed in decomposing banana
tissue such as harvested stumps, and often in tunnels where banana weevil eggs,
larvae, and pupae are normally found (Koppenhofer, 1993). The results of our
olfactometer experiments demonstrate that the predators D. abdominale and
P. megacephala respond to volatiles from fermented banana pseudostem tissue.
Attraction to the food of its host was similarly reported for several natural
enemy species, such as Lepropilina parasitoids (Hymenoptera: Eucoilidae) (Vet,
1985; Vet and Van Opzeeland, 1985), Anthocoris nemorum (Heteroptera:
Anthocoridae) (Dwumfour, 1992), Orius tristicolor (Hemiptera: Anthocoridae)
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(Van Laerhoven et al., 2000), and Chrysoperla carnea (Neuroptera: Chrys-
opidae) (Reddy et al., 2002).

Many predator species are known to discriminate between volatiles from
herbivore-damaged and undamaged plants (Geervliet et al., 1994; Dicke, 1999).
Damaged plants become more attractive soon after the herbivores start feeding
on them (Dicke et al.,, 1990, Turlings et al., 1990; Vet and Dicke, 1992;
Geervliet et al., 1994). In our study, the predators did not discriminate between
volatiles from larva-damaged pseudostem tissue with or without the larvae
present. In addition, neither predator species discriminated between volatiles
from weevil larvae and clean air. Similar data have been reported for other
tritrophic systems as well (e.g., Turlings et al., 1990; Vet and Dicke, 1992;
Geervliet et al., 1994), including a system consisting of fermenting substrates, a
fungivore, and its parasitoid (Dicke et al., 1984). Fermented pseudostems that
had not been damaged by weevil larvae were also attractive to the predators,
which has also been recorded for parasitoids of fungivores (Dicke et al., 1984;
Vet, 1985). Stimuli originating from the host habitat may influence host habitat
location, although volatile stimuli originating from the host are more reliable
(Vet and Dicke, 1992). Our results indicate that the predators D. abdominale
and P. megacephala exploit volatiles from fermented pseudostem tissue, and
that prey-related odors do not play a role in prey location.

Several species of natural enemies have been reported to use the aggre-
gation pheromones of their hosts during host searching and location (Aldrich et
al., 1984; Wiskerke et al., 1993; Hedlund et al., 1996; Bruni et al., 2000; Reddy
et al., 2002; Wertheim et al., 2003, 2005). In our study, the predatory beetle D.
abdominale was observed to respond significantly to the pheromone compared
to clean air in the laboratory. Contrary to what was expected, the pheromone did
not enhance the response of D. abdominale to volatiles from weevil-damaged
pseudostem tissue in the laboratory. The ant P. megacephala was not attracted
to the banana weevil’s aggregation pheromone in the laboratory.

Our field data indicate that banana weevil aggregation pheromone has no
effect on the predator distribution around the trap. Although volatiles from the
herbivore itself would provide reliable information to the predator (Vet and
Dicke, 1992; Wiskerke et al., 1993), the distribution of both predator species in
the field was not related to the number of adult weevils captured in pheromone
traps indicating that the aggregation pheromone released by male C. sordidus is
not used by the predators in the field. In addition to the lack of response to the
aggregation pheromone, generalist predators such as formicine ants have not
been reported to use prey-derived chemicals as kairomones during foraging
(Cosens and Toussaint, 1985). In contrast, several other predator species have
been reported to use pheromones of their prey during prey searching and
location (Dwumfour, 1992; Hedlund et al., 1996; Haberkern and Raffa, 2003;
Steidle and van Loon, 2003).
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