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Risk analyses of recent cases of non-target 
attack by potential biocontrol agents in 

Queensland

William A. Palmer1

Summary

Three insects considered for biocontrol of weeds in Queensland have potential or realized non-target
risks associated with them. The membracid Aconophora compressa was released for control of
Lantana camara in 1995. By 1999, the insect was found also attacking the verbenaceous, exotic, orna-
mental tree, Citharexylum spinosum, around Brisbane. The circumstances of this attack in relation to
the host-testing program, and community attitudes to it, are described. A geometrid moth, Isturgia disp-
utaria, was considered for the biological control of Acacia nilotica ssp. indica. Although highly host-
specific, the insect was able to feed and develop on some Australian acacias under laboratory condi-
tions, at much reduced development and survival rates. CLIMEX and DYMEX models were used to
demonstrate the low likelihood of significant attack on Australian acacias. Despite this, it was decided
not to release the insect. The weevil Osphilia tenuipes was the first agent introduced for a new biocon-
trol target, Bryophyllum delagoense. It was very destructive in laboratory trials and appeared a very
promising agent because its host range was confined to some exotic genera of the Crassulaceae.
However, it attacked the exotic, closely related Kalanchoe blossfeldiana, which is a popular flowering
plant sold through nurseries. The argument being developed to support its release through the Biolog-
ical Control Act is described. These examples are discussed within the general framework of risk anal-
ysis for introduced biocontrol agents.

Keywords: Aconophora compressa, biological control, Isturgia disputaria, Osphilia 
tenuipes, risk analysis.

Introduction
In recent years, there has been increasing emphasis on
ensuring that detrimental effects of introduced biolog-
ical control agents are minimized. Although there is not
yet an example where an introduced agent has caused
serious and persistent damage to an agricultural or
otherwise commercial crop, there have been examples
where attack on native plants has been noted
(Pemberton 2000, Louda & O’Brien 2002, Louda et al.
2003). More general authors (Howarth 1991, Low
1999) have also been cautious or critical of biocontrol
practices because of risk to non-target organisms.

This paper presents information about one introduc-
tion and two potential introductions in Queensland
where non-target effects have had to be considered.

Aconophora compressa attack on 
Citharexylem

The membracid bug Aconophora compressa Walker
was introduced from Mexico into Australia as an agent
for Lantana camara L. (Verbenaceae). Host testing was
conducted in both Mexico and Australia. The insect
was tested against 62 plant species, including seven
species in five genera of the Verbenaceae sensu stricto
(Cantino et al. 1992). Approximately 30 species in 10
genera, all exotic and most weedy, represent the
Verbenaceae in Australia. Host tests and field informa-
tion indicated that the insect had a narrow host range
confined to Lantana, Lippia, Duranta and possibly
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other closely related verbenaceous genera and it was
approved for release (Palmer et al. 1996) under the
standard procedures of review by 21 agencies and by
the Australian Quarantine and Inspection Service
(AQIS) and Environment Australia (McFadyen 1997).

Some years after the initial releases in 1995, A.
compressa was found on an exotic ornamental tree
Citharexylum spinosum L. (Verbenaceae), known as
fiddlewood. The insect was found in high numbers,
suggesting that this tree was a very acceptable host. On
occasions, large insect populations were damaging to
these sometimes large trees. Although C. spinosum is
native to the West Indies, there are at least 11 congeners
native to Mexico and some sympatric with A.
compressa. There is no previous record of this insect
attacking Citharexylum spp. in its native range.

Citharexylum spinosum was not included in the
approved host-plant test list for this insect and further
investigation has not revealed a case among the 28
agents introduced to Australia over a period of some 80
years when it had been tested. The reason for not testing
this plant was presumably that it was neither a native nor
an agricultural crop. Fiddlewoods are very fast growing
and were popular some decades ago as “screen” trees
planted in rows to give privacy and protection from
wind, especially in new housing developments. They
have now been largely replaced by native species, are
often considered “messy”, and often appear on council
“recommended not to plant” lists because their shallow
root systems interfere with drainage lines. They only
appear occasionally in retail nurseries in Queensland.
Although fiddlewoods are now included in the approved
host test list for insects of lantana, attack on them might
not preclude an insect’s release.

Perhaps fortuitously, summer heatwaves with maxi-
mums of over 37°C for just 2–3 days duration are
capable of reducing A. compressa to the point of local
extinction. For this reason, most of Queensland and
New South Wales is unsuitable for this insect.
However, it has firmly established in a number of the
coastal suburbs of Brisbane and will undoubtedly
spread to other suburbs and localities following milder
summers. 

In the first few months of 2003, the insect again
become abundant and there was considerable enquiry
from the public to local nurseries, “tree doctors”, and
departmental extension services. Homeowners with
these trees had to decide whether to put up with the
damage, remove the tree or treat the tree with insecti-
cide recommended by their local nursery. Some people
complained more stridently. The concerns were the
condition of grown trees and, if they were killed, the
cost of removing them from the properties. Concerns
were also expressed that the bugs deposit honeydew on
laundry and that populations might overflow onto
surrounding plants.

All necessary approvals were obtained for the
release of this insect. The Department of Natural

Resources and Mines is providing information on the
bug and the undesirable aspects of fiddlewood trees to
improve the understanding of concerned people, and
also advice on how to treat the trees. In that respect, the
use of systemic insecticides by stem and soil injection
is being investigated. These compounds may give
12–18 months protection. This, together with hot
summers in some years, should be sufficient to protect
valued trees.

The development of Isturgia 
disputaria on some native 

acacia species

The geometrid moth Isturgia disputaria (Guenée) was
imported as a prospective agent for the biocontrol of
prickly acacia, Acacia nilotica ssp. indica (Benth.)
Brenan. This insect is known from various subspecies
of A. nilotica in both Africa and the Indian subconti-
nent. There are also a few specimens extant that were
purportedly collected in Africa from the Australian
species A. mearnsii De Wild. and A. decurrens Willd.,
but details of these collections are unknown.

Host testing of any agent against prickly acacia
needs to be particularly discriminating because
Australia has more than 950 native Acacia spp. (Maslin
2001). Isturgia disputaria was therefore tested against
an approved host list of 73 plant species including 45
native Acacia spp. The insect was narrowly stenopha-
gous, but larvae were able to develop through from
neonate to adult on some test plants. The group of
Acacia showing most susceptibility to I. disputaria was
the section Botrycephalae. This section of 42 bipinnate
species (Maslin 2001) is a temperate group with species
found from southern Queensland to Tasmania. There is
little overlap between the group and the prickly acacia
infestations, which occur in the tropics. Further, a
CLIMEX model (Skarratt et al. 1995) indicated that I.
disputaria was also essentially a tropical/subtropical
species and would not survive over most of the
geographical range occupied by the Botrycephalae.

Although larvae could develop through from
neonate to pupa on some Botrycephalae, such as A.
mearnsii De Wild., A. decurrens Willd. and A. deanei
(Baker) Welch, Coombs & McGlynn, these species
were clearly less suitable as hosts. Larval development
on these species was characterized by higher mortality,
longer development times and sometimes lighter pupal
weights. A simple population model, constructed using
DYMEX (Maywald et al. 1999), indicated that there
would be one less generation a year on any of these
species and that population increases would be at least
100-fold less than on prickly acacia over the course of
a summer.

The results were then discussed in a seminar with a
group of biocontrol and plant ecology scientists.
Despite the findings, there was still considerable unease
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expressed by various people about the proposal to
release this insect. The general consensus was that
Acacia is a particularly important genus in terms of
numbers of species, public recognition (Australia’s
official floral emblem is A. pyncnantha Benth.), and
ecological significance. There was also a strong feeling
that any attack detected on native acacias might
generate strong community discussion and perhaps
bring a degree of opprobrium to biocontrol in general.
It was therefore thought unlikely that approval would
be obtained for its release.

Although there is only an extremely low probability
that this insect would damage any native acacia and
even less likelihood of detriment at the population or
ecosystem level, it was decided the consequences of
this low probability becoming a reality were unaccept-
able and thus permission to release was not requested.

Osphilia tenuipes attack on 
Kalanchoe blossfeldiana

A recent project undertaken by my organization has
been the biocontrol of Bryophyllum delagoense (Eckl.
& Zeyh.) Schinz (mother-of-millions) and B. dela-
goense × B. daigremontianum (Ramet-Hamet and H.
Perrier), hybrid mother-of-millions. The genus Bryo-
phyllum is endemic to Madagascar, though the hybrid is
thought to be a horticultural cultivar developed in the
United States (Hannan-Jones & Playford 2002). These
weeds are poisonous to livestock (McKenzie & Dunster
1986) and have quite dramatically increased in abun-
dance in Australia in the last decade.

A stem-boring weevil, Osphilia tenuipes (Fairmaire),
was found in mother-of-millions in Madagascar and its
host range evaluated in the laboratory in both South
Africa and Australia. The insect had a narrow host range
confined to most Bryophyllum spp. and some Kalanchoe
spp. The genera Bryophyllum and Kalanchoe are very
closely related and are synonymized by some authorities
(Boiteau & Allorge-Boiteau 1995). O. tenuipes did not
attack any Crassulaceae endemic to Australia.

Unfortunately, the ornamental Kalanchoe blossfel-
diana Poelln. was a good host for O. tenuipes. This
species was first discovered in Madagascar in 1924. A
few plants were collected at the time, and from the
cultivation and breeding of these few plants a signifi-
cant garden ornamental which is now sold worldwide
has been developed (Van Voorst & Arends 1982). In
Australia, the kalanchoe industry is valued at A$5
million annually (R. Edwards, unpublished). While
Queensland is a major grower, the largest retail market
is in Victoria, situated well south of the present distri-
bution of the weedy Bryophyllum spp. 

A key question is whether the insect could survive in
the southern Australian states and particularly Victoria.
Unfortunately, this could not be predicted initially
using CLIMEX because the climatic limits for the
insect are not naturally tested. The insect is endemic to

the island of Madagascar so that its range is limited by
the seas rather than by climate. Supplementary cold
tolerance tests were therefore conducted within the
quarantine facility. Adults and late-instar immatures
survived 3 days of 16 hours at 27°C/8 hours at –4°C.
Immatures survived 7 days of 6 hours at 12°C/18 hours
at 6°C (simulating some of Melbourne’s worst winter
weather). The information was incorporated into the
CLIMEX model, which then predicted that the insect
would survive in Melbourne.

The next issue addressed was whether there were
insecticides available to control this insect should a
nursery become infested. It was felt that if the insect
could be controlled by insecticides then the nursery
industry might not be overly concerned about the
release of the insect. Early results indicated that adults
can be controlled by most insecticides already being
used by commercial nurseries and early instars in the
stems can be controlled by some systemics.

The major concern of the kalanchoe industry is the
possibility of attack in the commercial wholesale nurs-
eries. The flowering plants are normally sold in winter
as “pots of colour”. Most are purchased for apartments
and patios and are discarded when the flowers fall.
Once plants are purchased they are unlikely to be
exposed to O. tenuipes, which in any case would cause
little damage before the plant was discarded. On the
other hand, the wholesale nurseries are concerned about
their “crops” being infested, particularly because there
are quality control issues for those supplying large
quantities to supermarket chains.

Because there are only a few wholesale nurseries in
Australia, it may be possible to work with them to
demonstrate that if a few hygiene procedures are imple-
mented (elimination of any mother-of-millions from
surrounds, ensuring starter stock is free of Osphilia,
routine surveillance for the insect etc.) there is unlikely
to be a problem.

However, because the release of this insect has the
potential to affect a non-target plant and potentially
cause significant loss to a substantial nursery industry,
it was felt that the insect should be released in Australia
under the authority of the Commonwealth Biological
Control Act and the mirror state legislation. Applica-
tion was therefore made for mother-of-millions and O.
tenuipes to be included with other proposed targets and
agents being nominated under the Act. 

Discussion

The three examples indicate three different approaches
to non-target attack.

The absence of fiddlewood from traditional host-test
lists for lantana insects indicates, albeit implicitly, that
an exotic plant with little commercial value and equiv-
ocal aesthetic value was not considered sufficiently
important to impede the release of a potential biocon-
trol agent. This assumption may well be tested in the



Proceedings of the XI International Symposium on Biological Control of Weeds

308

coming years. Although it is most unlikely there will be
significant economic damage, there may well be some
community angst and a tarnishing of the biocontrol
image held by the community. The experience may
well provide useful guidelines for future risk studies
involving exotic ornamentals.

As it now appears likely that A. compressa has
permanently established on the non-target fiddlewood
and is likely to induce significant damage on this tree
(albeit in limited areas), this example may be one of the
first of sustainable damage to a non-native plant of
value to some in the community. The insect was thor-
oughly tested before release, perhaps more comprehen-
sively than any other lantana insect before it. One
recommendation that might be drawn from the experi-
ence is that it is highly desirable to include species of
perceived worth in the tests where possible and partic-
ularly when dealing with agents with host ranges
broader than monophagy.

The decision to withdraw I. disputaria from consid-
eration represents a low public risk approach that
recognized the significant or public profile of acacias
generally. Although it would be quite probable that the
insect would be recorded from native acacias at some
point in the future, it is most improbable that it would
have built up to populations damaging to individual
trees, let alone plant communities or ecosystems. This
example demonstrates that prickly acacia is indeed a
difficult target weed for biological control in Australia
because the numbers and importance of congeners
appreciably reduce the number of prospective agents.
Indeed, Louda et al. (2003) have recommended that
targeting weeds with close native relatives sharply
increases ecological risk.

A risk analysis such as that for I. disputaria should
incorporate more information than simply the results of
host-range testing. It is very appropriate to attempt to
evaluate host specificity in an ecological context
(Louda et al. 2003). In this case, the modelling applica-
tions CLIMEX and DYMEX were employed and made
useful contribution to the analysis.

The decision to invoke the Biological Control Act to
cover the release of Osphilia is a logical decision as this
Act was designed to handle conflicts of this nature.
However, it now appears that the process of placing a
target or agent under this Act is not at all straightfor-
ward. The Biological Control Act was promulgated in
1984 but has, in fact, only been used since for three
issues (Paterson’s curse, blackberries and rabbit calici-
virus) and there is now very little administrative expe-
rience available within governments on the
implementation or implications of this Act. One
possible difficulty in using the Act for cases other than
those of significant national importance is that the
application and later approval processes need the unan-
imous support of state and Australian government
ministers with agricultural and natural resource portfo-
lios. On the other hand, there has been increased pres-

sure from some government agencies for the Biological
Control Act to be utilized more often in Australia, and
at least one agency has suggested that all biocontrol
introductions be put through the Act. How and in what
circumstances the Act may be utilized is now under
consideration at a national level through relevant state
and Australian government departments.

Two of these three case studies involve non-target
attack on garden ornamentals. The attitude to attack on
ornamentals is perhaps not clearly defined as they often
fall between the two major groups of concern, the native
flora and the agricultural crops and pastures. There is
also a perception that attack on ornamentals can be
easily addressed with insecticides, or consumers and
supplying nursery industries can easily switch to alter-
native plants. There are also issues of changing, and
perhaps cyclical, popularity of particular plants to
consider. In the case of fiddlewood, it was no longer
popular and its planting was being discouraged long
before Aconophora was considered for release.
Although these issues will have to be evaluated on a
case-by-case basis, it is recommended that the nursery
and ornamental sector (past, present and future) be prop-
erly assessed before release of stenophagous agents.
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