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INTRODUCTION OF ANTS AS POTENTIAL BIOLOGICAL CONTROL AGENTS, WITH 
PARTICULAR REFERENCE TO COCOA

JONATHAN D. MAJER, School of Environmental Biology, Curtin University of Technology, GPO Box U1987, 
Perth WA 600I, Australia.

ABSTRACT

Although the value of the local ants for the limitation of the cocoa pests is already appreciated, there is now an 
interest in augmenting these ants by introduction of additional ants species into Papua New Guinea from 
overseas. The introduction of ants from another geographical area presents some potential and possibly 
irreversible threats. Some of the problems which might arise from such introductions are here reviewed in the hope 
tnat agencies which might be considering such an initiative can take them into account when deciding whether 
to proceed. The points raised in this article are also relevant in other areas in the Pacific.

INTRODUCTION

The use of organisms as biological control agents can 
take three main forms. The most common strategy is to 
introduce an agent from another country or geographic 
zone in order to parasitise or predate the pest organ­
ism. Another approach is to alter environmental con- 
dtions so that a beneficial species which is already 
present in the area is favoured, leading to it exploiting 
the pest species more effectively. The third approach 
involves the routine mass production and repetitive 
release of control organisms, such as the bacteria 
Bacillus thuringiensis, into the environment where the 
pest is found

Ants have long been appreciated as useful biological 
central agents in various parts of the world, both 
temperate (Goesswald 1941a,b) and tropical (Groff 
and Howard 1924). Where ants have been used, 
central has generally involved encouraging the spread 
of a native ant into areas where it is absent or restricted 
in its distribution. The ant, which has previously been 
demonstrated to limit the abundance of a particular 
pest or pests, then reduces their levels within the crop 
s/stem. This method of using ants, which conforms to 
the second category of biological control, has been 
extensively reported on in the reviews of Leston (1973), 
Gotwald (1986), Majer (1986) and Way and Khoo 
(’992).

Guide-lines for elucidating which ants might be useful 
bological control agents and for encouraging their 
spread have been presented by Room (1973) in an 
issue of the precursor to this Journal. Essentially, the 
encouragement of a beneficial native ant is an exercise 
ir ecological management of the ant community. The

use in PNG of the tramp ant species, Anoplolepis 
longipes, to control the weevil Pantorhytes 
albopunctulatus (Moxon 1983) is an example of this 
type of biological control program. Although there are 
potential hazards, such as an increase in abundance of 
mealybugs or certain coconut pests (Moxon 1983), 
what is really at stake with this type of control is that it 
might fail to be effective. In such a case, the main loss 
would be the expenditure involved in researching and 
implementing the scheme.

The efficacy of A. longipes, otherwise known as the 
crazy ant, in limiting cocoa pests in PNG has been 
questioned by some, although other observers have 
considered this ant to be an effective limiting agent. 
Reasons for conflicting viewpoints appear to result 
from some growers using pesticides in a manner 
incompatible with the well-being of the ant species. If 
pesticides are not used, the ant appears to limit pests 
to a satisfactory extent. Notwithstanding this point, the 
doubts concerning the efficacy of this species have 
lead to an interest in introducing a more effective ant 
species from overseas. The species which has at­
tracted a certain amount of interest is the black ant, 
Dolichoderus thoracicus (= D.bitubercuiatus), which is 
an effective limiting agent of cocoa mirid pests in 
Indonesia (Bakri etal. 1986, R.N.B. Priorpers. comm.), 
This ant is also known from other areas such as the 
Philippines and Malaysia and, in the latter country, is 
the focus of considerable research as a biological 
control agent (Khoo and Chung 1989, Way and Khoo 
1989, Khoo and Ho 1992).

Since this ant is apparently not found in PNG, the idea 
of introducing it has gained some support. The concept 
of introducing ant species from other countries falls into
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the first category of biological control, and has been 
attempted in various parts of the world. Examples of 
such introductions include: the Brazilian ant, 
Paratrechina (Nylanderia) fulva, introduced into Co­
lumbia’s coffee growing area in 1969-70 as a biological 
control agent of leaf-cutting ants (Zenner-Polania 1990); 
another Brazilian ant, Ectatomma tuberculatum, intro­
duced into the USA to control cotton boll weevils 
(Weber 1946); and the Italian ant, Formica lugubris, 
introduced into Canada in an attempt to control forest 
pests (Finnegan 1975).

The introduction of ants from one country to another 
presents some potential, and possibly irreversible, 
threats which are not associated with the use of indig­
enous ant species. I will now outline some of the 
potential problems of introducing new ant species so 
that agencies which might be considering ant introduc­
tions can take them i nto account when deciding whether 
to proceed. My comments refer to ant introductions in 
general, although particular emphasis will be placed on 
D. thoracicus.

CAUTIONARY WORDS

Obviously, a decision must first be made on which 
species to select for introduction. Species which are 
known to limit pests within their home country are 
obvious candidates and it was on this basis that 
F.lugubris and E.frybe/ru/afum were selected for intro­
duction (Weber 1946, Finnegan 1975). This, however, 
is no guarantee that the species will play a beneficial 
role in its new range. Environmental conditions may be 
sub-optimal for the species to either establish or to 
achieve the vigour that it exhibits in its area of origin. 
Application of predictive tools such as BIOCLIM (Busby 
1985) would help predict if the species will tolerate and 
thrive under the conditions in the area where it is to be 
introduced.

The second approach would be to screen ants in areas 
which are of. known environmental similarity to see 
whether any species might be useful biological control 
agents. Finnegan (1971) listed the criteria which may 
be used for screening which predacious ant species 
might be useful control agents. These criteria are listed 
in Majer (1986) and will not be repeated here. It is, 
however, important to note that although potentially 
useful ants are usually dominant species, that is spe­
cies which numerically predominate in an area, nor­
mally to the exclusion of other such species, recent 
work has indicated that sub-dominant species may 
also play an important role in limiting certain pest 
species (Way etal. 1989). This complicates the search 
somewhat because, although the number of dominant 
ant species within a crop may range from two to more 
than seven (Majer 1992), the number of sub-dominant

species may be much greater.

Even if environmental conditions are suitable for the 
introduced ant, the ability of the ant to compete with 
members of the local ant community must be consid­
ered. In the tropics, most expanses of crop are domi­
nated by a range of ant species, whose territories are 
juxtaposed in a three-dimensional mosaic fashion (Majer 
1992). The mosaic tends to occupy most of the crop, 
with few trees not supporting dominant ants. So if new 
ants are to be introduced into the crop, they should 
either be able to displace the native dominants or gaps 
must be artificially created For the ant to displace a 
local dominant, it should ideally occupy a higher posi­
tion in the competitive hierarchy of dominant ants, at 
least under the conditions where the crop is grown 
This could present an extremely dangerous situation 
since a highly competitive ant would have the potential 
to displace native ants in areas outside the tree crop 
This is precisely what has happened with accidentally- 
introduced ants such as Pheidole megacephala in 
Hawaii (Flukerand Beardsley 1970), Linepithema humile 
(the Argentine ant) in the USA (Ward 1987) and A 
longipes in the Seychelles (Haines and Haines 1978) 
The consequences of these introductions are displace­
ment of local ant faunas, invasion of dwellings and 
because dominant ants have such a large influence on 
associated invertebrates, threats to what are often 
unique invertebrate communities. There are therefore 
undesirable conservation, as weli as pest, implications 
if introduced species become feral.

Many species of ants are involved in mutualistic asso­
ciations with Homoptera, some species-specific, oth­
ers more general (Way 1963). There is therefore some 
danger that the encouragement of a particular ant 
species could lead to detrimental effects on the crop 
associated with an upsurge in Homoptera abundance 
In Malaysia, D. thoracicus is associated with the 
pseudococcid, Cataenococcus hispidus (Khoo and 
Chung 1989) and the vigour of the ant colonies appears 
to be at least partly dependent on the presence of large 
pseudococcid numbers (Khoo and Ho 1992), This does 
not appear to present a problem in Malaysian cocoa as 
the suppression of mirid numbers by D. thoracicus far 
outweighs any problems associated with high mealybug 
populations. This does not, however, guarantee that 
adverse effects would not occur in other countries 
where introduced ants might tend homopteran species 
with which they were not formerly associated.

An associated problem is the fact that tended 
homopterans may be associated with various patho­
gens within the crop. For instance, by constructing soil 
or plant debris tents over the Homoptera which they 
tend, certain ant species may inadvertently spread 
cocoa blackpod disease (Phytophthora palmivora). 
This is a problem in PNG cocoa, where the tent building

Harvest Volume 16 No 1 &2 1994 pp 1-4



Jonathan D Majer 3

ant Technomyrmex albipes is associated with blackpod 
damage (McGregorand Moxon 1985). Fortunately, D. 
thoracicus is not a tent-building species and, by 
excluding other tent-building ants, it is linked with 
reductions in the incidence of blackpod (Khoo and Ho 
1992).

A number of homopterans are also vectors of plant 
viruses such as swollen shoot virus disease in Ghana 
(Strickland 1951). The tending of these homopteran 
vectors by ants may thus lead indirectly to the spread 
of plant diseases. Entomologists need to be aware of 
potential ant-homopteran associations in the country of 
introduction in order to predict whether any plant patho­
gens might be encouraged. Of even greater danger 
would be the accidental introduction of infected 
homopterans at the time when an ant is introduced into 
a new region. In view of this possibility, it would be 
extremely unwise to introduce entire nests, which 
might contain homopterans, into a new region.

The most important pollinators of cocoa are midges of 
the families Ceratopogonidae and Cecidomyiidae 
(Young 1986). It has been suggested that high 
populations of ants might deter midge attendance at 
flowers and therefore impede pollination of the cocoa 
(Khoo and Ho 1992). Furthermore, the recent discov­
ery of anti-fungal secretions associated with ants (Beattie 
et al. 1986) means that the physical presence of ants 
at flowers could inhibit pollen activity, and hence lead 
topoorfruitset(KhooandHo 1992). To the best of my 
knowledge, this has not been demonstrated to be a 
problem with O. thoracicus but entomologists should 
be aware of its potential to adversely affect the crop.

Even if a candidate ant is cleared of all these potential 
problems, there is no guarantee that it will become 
established outside its present range. I have already 
mentioned that the interaction of the introduced ant 
with the native ant fauna would need to be understood. 
”he ant would also need to be able to tolerate the 
climatic conditions in the area where it is introduced, 
"■his would probably not be a problem with D. thoracicus 
in PNG as it is already widespread in south-east Asia 
and occurs across a range of climatic conditions. 
Additionally, once an ant has been established within a 
region, conditions which must be provided for its spread 
throughout a crop can be surprisingly complicated - the 
various graduate theses on D. thoracicus, which have 
been carried out in Malaysia under the supervision of 
Dr K. C. Khoo, testify to this.

I* it can be demonstrated that all of these potential 
problems have been, or can be, overcome, prepara- 
tons for introduction may proceed. The introduction 
would need to follow all the quarantine protocols which 
row apply to the introduction of exotic species (Com­
monwealth Department of Primary Industries 1987). It

would be safer to consider the introduction of fertilized 
queens rather than entire nests as this would minimize 
the possibility of introducing associated homopterans, 
inquilines or pathogens. The introduction would be 
better carried out on a small remote island in the first 
instance since, if undesirable side effects are realised, 
the exercise could be abandoned. It might then also be 
possible to eradicate the ant from the island, although 
ants are notoriously difficult to remove once they have 
become established.

The emphasis of this account of the factors which 
should be considered before introducing exotic ants is 
that extreme caution should be taken before any deci­
sion is made to proceed with such a plan. Social insects 
are notoriously effective at colonising new areas where 
they have been accidentally introduced, and serious 
pests have arisen amongst all groups, namely ants, 
bees, wasps and termites. There is a real danger that 
any ant which has been introduced as a biological 
control agent could become a pest itself, with disas­
trous economic and ecological consequences.
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