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Abstract

This study evaluates the potential of ans a5 natwral biological control agents of the boll weevi

omus wert experimentaly ditibuted on the ground of he cotton field, Resultsshow that 20% of the
dul d d by foragi “The nacive ant Pheidole olveirai was
4

of P olviai were usually vry 2 wansportn th weels o hie nests. The denunn:l benefit of
suppresing overvintring adul Anthonomus during the berween:sesson period is mainly that of
TeBbting e 2k of high leveinfctations durirg the et cropping cyele

1 Introduction

The boll weevil, Anthonomus grandis Boh, has been of increasing concern in Brazil since
1983, when it was first detected in cotton fields in the State of Sdo Paulo (HABIB and
FERNANDES 1983). Anthonomus grandis is now considered one of the most important pests
of cotton in Brazil, and its increasing abundance has stimulated studies aiming to suppress
its populations in the cotton agroecosystem. Much work has been done concerning the use
of chemical control (HABIB et al. 19843; BLEICHER and ALMEIDA 19883, b), pheromones
(HABIB et al. 1984b; FERNANDES et al. 1991a), natural enemies (PIEROZZI 1985, 1989;
CARVALHO et al. 1991), as well as feeding and oviposition behavior of the boll weevil

(PIEROZZ1 1985, 1989; FERNANDES et al. 1991b).

any act
as biological control agents, especially in tropical agroecosystems (see RisCH and CARROLL
19823, b). Due to their abundance and ecological dominance, their stability as populations,
diversity of feeding habits, and eusocial mode of life, ants play a major role in many habitats
and therefore can be very useful in Insect Pest Management Programs (HOLLDOBLER and
WILSON 1990; WAY and KHOO 1992).

Ants have been considered the most important predators of Anthonomus grandis, and
those in the myrmicine genus Solenopsis (‘fire ants’) were shown to have the greatest impact
on boll weml populations in North America (STERLING 1978; JONES and srmmc 1979

d STERLING 1990).
ant genus Pheidole (Myrmicinae) are known to prey on eggs of pest insects from different
cropping species (GASOGO 1982; RISCH 1981; JAFFE et al. 1986; GODFRET et al. 1989; WAY
and KHOO 1992). GRAVENA and PAZETTO (1987) have recently shown that Pheidole ants
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are much more important than Solencpsis at preying on cggs of the cotton leafworm
Alabams agilcea (Hon inacorton feld in Jaboicabal,Sio Pavo.
The act of predation is usually very

the lees stadiod category of nstoral nermis of the bl weevil. Ants aré major components
of the insect fauna in the Neotropical region (FITTKAU and KLINGE 1973), but surprisingly
very little is known about their importance as predators of insect pests, including the boll
weevil in Brazil. The present study evaluates the potential of ants as natural biological
control agents of Anthonomus grandis during the between-season period. During such a
period most of the adult population of the weevil s found either on alternative host plants
or on the ground (FERNANDES et al. 1991a); there is also  possibility that part of the
population enters dispause (CROSS 1973; CAMPANHOLA et al. 1986; HENNEBERRY et al
1990).

2 Methods
Field work was carried out from May to October 1991, in an area uf mm m? in Santo Antonio de
Posse (22°35'S, 46°55'W), State of Sio Paulo, South-east Brazil. Cotton was previously cultivated in

ires, and no chemicalinsecickdes have been utilived for pes contol. At e end of th cropping

cycle the cotton was harvested and the field was cleared from the remainder of the crop. The arca was
o re-usd for culivation during the sudy perio

iment using active adults of Anthonomus grandis was conducted in the field in order to

investgate whether ground ants could o s biologicalconcrol sgentsofthe boll weevil. Acive adlts

or on alternarive host plzm: By Iabortery, the eerls were hept in ¢ lemc boxu umil | cheic

utilization for the field experimegts. Groups of

on the ground of 82 plots (4 m? each) which were randomly sarecmd in the smdy area. ln zo olhn

smilr-sized plots, groups of five larae of Anagaia kashniells Zel) (Lepn Pyalidae) wee also
e

disributed to provide comparative standard data on predation by anis. Ant aacks o Anibomomis
|nagasta were monitored each minute during a 20 min peri
All ans o suking iter Anshonomss o Ansgata were clleced for asonomie o,

fcation. The ant genus Pheidole is currently under a taxonomic revision 150N (Ha
Universicy and V. 1. BROWN . (Conel Usivesiy), and hedesrp i of Pheole owerai Wison
row as 3 new specicy i in progres Therefore our usage of the name Pheidole oiverai in the
ot intende:

3 Results and discussion

The results from the field experiment indicate that 20% of the adult Antbonomus, and 61%

of the Anagasta larvae, were attacked and removed by foraging ants on the ground of the
cotton field (table). The far greater proportion of Anagasta caterpillars being preyed and
removed by ants is probably due their lower mobility on the ground, and much softer
integument when compared to the adult boll weevils. The rigid structure of the weevils’
exoskeleton and their intense mobility (including flight capability) enabled 9.5% of the
beetles (39 out of 410) to break free after ant attacks. Some adult weevils also exhibited
thanatosis when confronting the ants. Angasta larvae, on the other hand, were never able
t0 escape from ant attacks (table).

Ant predation on active adults of Anthonomus grandis and on larvac of Anagasta kuchniella at a
cotton field in Southeast Brazil. Anagasta caterpillars were attacked and removed by ants at a
significantly higher proportion than Antbonomus (P < 0.001, X test)

Typeof prey Percentage of prey attacked and _ Percentage of prey escaping
s after awacks by ans

Anthonomus grandis ( 20.0% (82) 9.5% (39)

Anagasta kuehmiclla (n 61.0% (61) 0.0% (0)
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The rate of predation by foraging ants indi majority of both
and Anagasta are intensively attacked and removed during the first minutes of the experi-
ment (fig,). Anagasta caterpillars, however, are preyed at a much faster rate than adult
weevils (P < 0.05, sec fig,). Weevils which were not immediately atacked by the ants
usually walked and/or flew away from the experimental plot.

One species in each of four ant genera were observed in the field: Pheidole, Solenopis,
Conomyrma, Tapinoma. The ant Pheidole oliveirai was by far the most efficient predator
during the field experiment, accounting for 94 % of the predation events on Anthonomus
and 79% on Anagasta. Nests of P. oliveirai were dispersed fairly uniformly across the
study ares, and groups of recruited workers (including soldiers) were usually very fast at
transporting eicher type of prey to their nests.

The present field experiment indicates that adult beetles occurring on the ground of the
cotton feld (either active or quiescent) must face the risk of ant predation. The fact that the
experiment was conducted using only active adult weevils (i.c. able to escape) suggests that
natural predation by foraging ants may be even higher in the cotton agroecosystem. STER-
LING (1978) showed that Solenopsis invicta Buren can be very efficient at suppressing larval
stages of Anthonomus, consuming up to 85 % of the weevils in a cotton field in Texas
(USA). Morcover, AGNEW and STERLING (1981) have provided evidence that . invicta can
Jill large numbers of pupae and adul of the weevil when infested mature bolls open and
expose the insects. The benefit of such weevil suppression by ants late in the season is the
reduction of the weevil population that will enter diapause and survive the winter.

In coton fields of Sio Paulo, PIERROZZI (1985) observed the ant Camponotus sericei-
wentris (Guerin) consuming adult Anthonomus in traps during the between-season period,
as well as Solenopsis sp. preying on immature (larvac and pupac) and adult weevils on the
cotton plants. FERNANDES (1993) has also observed adult Anthonomus being killed on the
ground and on the corton foliage by Pheidole oliveirai, and on cotton bolls by Ectatomma
guadridens (Fab.). The presence of extrafloral nectaries on cotton (cf. KOPTUR 1992)
certainly promors e visitation t0 the plants and probably incresses the benefi aforded
byants lso AGNEW and STERLING 1981; OLIVEIRA|
etal. 1987; OL!VEIRA and BRANDAO 1991; COSTA et al. 1992).

According to WILSON (1976) Pheidole is one of the most prevalent ant genera in the
world. Such dominant status of Pheidole is achieved by several atributes, the most important

O Anagasta kuehniella

B Anthonomus grandis

Percentage of prey
Removed by Ants

0-2 2.4 4.6 6-8 8-10 10-12 >12

Time (Min)
A I grandis (N =410) and larvac of Anagasta kuchn-
iella (N =100) by forlgmg ama ina corion iy uring the imer-copping eton Anapae e e
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of which include: large numbers of species in most zoogeographical regions, high local
abundance, and 2 wide diversity of adaptations. In Brazil Pheidole is widespread and well
represented in most regions; at least 27 species are currently known for the State of Sio
Paylo (KEMPF 1972). Most of the ant fauna in this region is now confined to scattered forest
and cerrads (savannsh-like vegetation) remnants that occur near large cultivated areas. Such
natural areas may therefore represent reservoirs of many ant species that could act as
biological control agents of the boll weevil or other insect pests. Pheidole oliveirai, for
example, is very frequent in forest edges in the region of Campinas (S Paulo), occurring
at a density of approximately one nest per every 20 m? (P. S. OLIVEIRA, unpubl. observ.).

Although reaching only one-third of the predatory capacity observed for standard Ana-
gasta (sec table), suppression of adult Anthonomus by ants can be considered as highly
satisfactory in view of the weevils’ defensive traits (high mobility, structural rigidicy of the
exoskeleton, and thanatosis). Moreover, prey density at the experimental plots (1.25 prey
per m?) was close to what is expected in 4 cotton field.

‘The potential benefit of ants removing overwintering adult Anthonomus on the ground
during the inter-cropping season is mainly that of reducing the risk of high level infestations
during the next cropping cycle. More experimental field studies with native ant species are
needed before an efficient management strategy is established for boll weevil populations
in coton fields
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