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Abstract   Parkinsonia aculeata is a noxious weed in
the Northern Territory. This spiny shrub forms barri-
ers around waterholes blocking access by stock, hin-
dering mustering and competes with desirable plant
species. This legume only reproduces through seed
germination and spreads through seed dispersal.

Three biological control agents have been released on
P. aculeata in the NT. The most successful of these
has been the mature seed feeding bruchid
Penthobruchus germaini. First released in 1995, it has
spread distances of up to 196 km from release sites. It
has been shown to infest up to 83.8 % of seeds. The
two species of bruchid biological control agents con-
sume up to 54.8 % of seeds.

P. germaini has potential for reducing the seed bank
will play an important role in the management of P.
aculeata when integrated with other methods of con-
trol.

INTRODUCTION

Parkinsonia aculeata L. (parkinsonia) is a woody,
thorny shrub or tree, which poses a threat to primary
industries and the environment. The native range of
Parkinsonia stretches between south-western USA and
Argentina (Wilson and Miller 1987). In areas devoid
of its natural enemies, it forms impenetrable thickets
around water sources, obstructs stock movement and
competes with valuable pasture species (Wilson and
Miller 1987).

P. aculeata seed can be dispersed by a number of vec-
tors including grazing animals, birds, streams, flood-
ing and even ocean currents. The majority of the seeds
produced by P. aculeata posses an impermeable coat-
ing which enables the seed to survive hostile environ-
ments such as the alimentary systems of animals and
seawater. These seeds do not germinate until this coat-
ing is removed by weathering or other actions of scari-
fication (Wilson and Miller 1987).

A joint biological control program was initiated be-
tween Western Australia, the Northern Territory and
Queensland in 1983. Overseas exploration was con-
ducted in southern USA, Mexico and Central America
(Woods 1986).

As a result of this program, three species of insects
specific to parkinsonia have been released in Australia.
Rhinachloa callicrates Herring, a mirid, which stunts
or kills developing leaves and flower buds. Mimosestes
ulkei (Horn) and Penthobruchus germaini (Pic), both
are seed feeding bruchids (Flanagan et al. 1996).

P. germaini was approved for release in 1995 and re-
leases commenced that year (Flanagan et al. 1996).
Females of P. germaini lay eggs singly on the outside
surfaces of pods and each female can lay up to 350
eggs. Once the eggs hatch the larvae tunnel into the
seeds. Each larva pupates in the seed it enters, having
spent its entire development period in that seed (Anon.
1997). Seeds do not germinate as the larvae consume
most of the cotyledonary tissue and embryo in the seed
before it pupates. The seed contents usually only sus-
tain one larva. The emerging P. germaini beetle exits
via a hole it chews in one end of the seed and a hole in
the side of the pod (Anon. 1997).

METHODS

Surveys and releases of the bruchids were carried out
in the semi-arid portion of the Northern Territory, from
Katherine south to Tennant Creek, where infestations
of P. aculeata are most prevalent. Work was performed
in three main regions within this area; the Roper River,
east of the Elsey Region; south of the Roper River to
Tennant Creek is the Barkly Tableland and Gulf Re-
gion; and to the west of Katherine is the Victoria River
District.

Release   Releases of P. germaini ceased in February
1999 but redistribution is conducted by moving seed
from already infested sites to new sites. Pods were in-
spected for the presence of eggs; those with eggs were
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then taken to new sites and scattered amongst stands
of P. aculeata.

Survey   A survey of the bruchid population was per-
formed when a sufficient number of mature pods were
found. In the Barkly Region two samples were taken
at each site. Up to a total of 1000 pods were collected
from the ground and trees. On the Roper River, ten
sub-samples of 300 seeds within pods were collected
from trees, using the nearest neighbour technique. Pods
were collected randomly from one tree, then from the
next nearest tree, until ten samples were collected.

Pod Preference   Collections of pods from the ground
were kept separate from those on the trees in the Barkly
Region to ascertain pod preference. Samples from trees
measure pre-dispersal insect activity while samples
from the ground are indicative of post-dispersal seed
consumption at a point in time.

Consumption   Pod samples from the Barkly Region
were frozen within a week to halt insect activity. The
percentage of seeds damaged (consumed) by insects
was determined by dissection after the seeds were
boiled for five minutes. Seeds with integument dam-
age (containing larvae) float. A seed was considered
to have been “consumed” if the presence of a larva
and damage was macroscopic thus significantly reduc-
ing the likelihood of germination (Woods 1985).

Infestation   In the Barkly Region the number of seed
swellings with eggs of P. germaini present (in the

absence of emergence holes) and the number of swell-
ings with emergence holes, were counted. A combina-
tion of the two was classified as the degree of infesta-
tion.

Where collection of pods was not possible an inspec-
tion for exit holes and eggs was conducted, evidence
of either indicated the presence of the biological con-
trol agent.

Species Present   Samples from the Roper River were
not frozen but stored in individual containers to allow
the larvae to mature. Adults were removed as they
emerged, (generally on a daily basis) to prevent con-
tamination by second generation adults. This gener-
ated information on the ratio of P. germaini to M. ulkei.

RESULTS AND DISCUSSION

Release   More than 44000 adults of P. germaini have
been released at P. aculeata infestations in the North-
ern Territory since they began in 1995.

Survey   The highest infestation of P. germaini was on
the Roper River, at Little Red Lily Lagoon on Elsey
Station (Table 3). The level of infestation of P. germaini
at Little Red Lily Lagoon showed the potential for seed
destruction but the consumption at the time was pro-
portionally low. Several samples taken over a number
of weeks may provide a more accurate perception of
the bruchid activity.

Table 1. The percentage of seeds of P. aculeata at sites in the Barkly Region, infested and consumed by bruchids
at the time of collection (December 1997) and their proximity to the closest release site.

Release Date Release Site Survey Site Infestation Consumption Proximity
(%) (%)  (km)

1-Aug-96 Mallapunyah Stn Mallapunyah Bore 0 0 74
Corella Creek 8.8 2.5 158

24-Sep-96 Balbarini Stn McArthur River crossing 0 0 16
McArthur River crossing 2 0 0 16
Borroloola Old Mission 0.7 0 97
Borroloola Batten Pt 0 0 125

18-Oct-96 Banka Banka Bore 1 Banka Banka Bore 1 74.2 54.8 0
Longreach Water Hole 46 21.4 143

1-Nov-96 Banka Banka Bore 7 Banka Banka Bore 7 41.8 24.6 0
Alroy Downs 0.5 0 196
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Table 2. The proximity (km) of survey sites where P.
germaini was present on P. aculeata, to the Fitzroy
Station release site (first release August 1996) in the
Victoria River District, when surveyed in July 1998.

Survey Site Proximity

Fitzroy Stn (1) 2

Fitzroy Stn (2) 3

Gregory National Park 45

Timber Ck Half Km Rapids 43

Bradshaw Stn Victoria R. 62

Bradshaw Stn Sandy Island 68

Auvergne Stn East Baines R. 99

The highest amount of consumption was at Banka
Banka Bore 1 with more than half the seeds sampled
having been destroyed at that point in time (Table 1).
Damage could be expected to be higher later in the
season as insect numbers rose. Considering P. germaini
was only released at Bore 1 in 1996, the bruchid is
already having an impact on the seed bank. The per-
centage consumption has yet to approach the amount
of destruction of seeds in Queensland where results as
high as 99.5% were reached (Anon. 1998).

Surveys will continue in future years, to better deter-
mine the performance. The method used to determine
consumption in the Barkly Region, although faster than
the Roper River method, did not distinguish the spe-
cies of larvae. Ideally the adults should be allowed to
emerge to determine the consumption by each species.
This method will show whether the ratio of M. ulkei to
P. germaini is consistent throughout the Northern Ter-
ritory.

In the Victoria River District no data was collected on
consumption rates but all sites surveyed indicated pres-
ence of P. germaini.

Dispersal of P. germaini had occurred over a wide area
with high numbers of eggs on pods at Longreach
Waterhole, more than 143 km from the closest release
site at Banka Banka Bore 1. A relatively high infesta-
tion and consumption rate of seeds at Longreach
Waterhole indicated that the bruchids had been present
for several generations at the site. Furthermore, the first
release had been made less than two years previously
in 1996.

 Corella Creek and Alroy Downs were considerable
distances from the nearest release sites. The closest
release site to Corella Creek was Mallapunyah Station
to the north but a survey between the two sites at
Mallapunyah Bore indicated no southerly dispersal.
The next closest release site was Banka Banka Bore 1,
169 km to the West.

The role of prevailing winds assisting dispersal should
be taken into account when planning other releases.
Future surveys should be more intensive around these
points to detail the direction of movement by the agents.
Release sites in Queensland should not be ignored
because at these large distances it is equally likely that
the easterly winds (June-August) dispersed the bruchids
to the west.

Presence of P. germaini at Auvergne Station showed
the greatest dispersal within the Victoria River Dis-
trict was 99 km (Table 2).

Releases on the Roper River were considerably closer
together; correspondingly survey points were denser.
The longest distance between a survey point and a re-
lease site was 16 km, with all others the distance was
no more than 6 km (Table 3).

Pod Preference  Infestation of pods on trees was
greater than those on the ground at all sites with the
exception of one, Banka Banka Bore 7 (Figure 1).

Furthermore, consumption rate of seeds was higher
from tree samples (pre-dispersal) than ground samples
(post-dispersal) at all sites with the exception of Banka
Banka Bore 1 (Figure 1).

The bruchids appear to preferentially target arboreal
pods than those on the ground. Both infestation and
consumption rates were higher from tree samples at
the time of sampling with the exception of one site.

Infestation and consumption rates would alter as con-
ditions less favourable to flowering and fruiting set in.
The bruchids only have pods on the ground available
for oviposition, as numbers of pods on trees became
less abundant. Collections of pods on the ground would
theoretically become a sink for the insect. When con-
ditions changed and arboreal pods became abundant,
the infested pods on the ground could act as a source
of the bruchids. Perhaps a dearth of ground pods, for
example, where trees infested rivers (eg McArthur
River) would mean that insects would have to migrate
from other sites when rains recommenced and trees
began flowering and fruiting.
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Species Present   Insect emergence data was only avail-
able from the Roper River survey. P. germaini appeared
to predominate over M. ulkei in this instance. The mean
infestation and consumption by M. ulkei was 5.3 %
and 2.0 % respectively, compared to a mean of 51.3 %
and 29.3 % for P. germaini. The success of P. germaini
seems to overshadow the effect of M. ulkei. Although
present, M. ulkei does not seem to have as much effect
on seed destruction, a trend also seen in Queensland
and Western Australia (Anon. 1998, N. Wilson pers.
comm. Agriculture W.A. 1999). Woods (1985) noted

that M. ulkei emerged from up to 67 % of pods in its
native range. P. germaini has adapted to Australian
conditions better than M. ulkei.

Site variation   Site variation was evident. There was
considerably more activity at Banka Banka Bore 1, the
original release site, than at Banka Banka Bore 7 (Ta-
ble 1).

Adjacent sites, for example, on the Roper River, still
exhibited variations that produced differences in the
maturity of the seed. Properties such as seed maturity
ultimately affect the stage of development in the life
cycle at which the bulk of the population is currently
in. Multiple sampling over several weeks would cre-
ate a broader sample base, resolving the temporal dif-
ferences.

Integration   P. germaini has the ability to signifi-
cantly reduce the number of viable P. aculeata seeds.
The action of laying eggs on fallen pods has a cumula-
tive effect. Seeds not consumed by one generation still
remain available to predation by future generations
(Anon. 1998). However, as pod integrity is important
for oviposition, large numbers of bare seed remain on
the ground (Woods 1985). The seed bank would be
reduced over time but the need to mechanically and
chemically control seedlings and trees continues for
several years.
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Table 3.  The percentage of seeds of P. aculeata at sites on the Roper River, infested and consumed by P. germaini
or present at the time of collection (October and December 1997) and their proximity to the nearest release site.

Release Date Release Site Survey Site Infestation Consumption Presence Proximity
(%) (%) (P) (km)

4-Aug-95 Elsey Stn Big Red Elsey Stn Little Red 83.8 19.8 6
Lily Lagoon Lily Lagoon

20-Aug-95 Elsey Stn Red Elsey Stn Rendezvous - - P 3
Lily Channel Hill

23-Sep-95 Moroak Stn Moroak Stn The 52.5 45.8 6
Pocket

10-Dec-95 Elsey Park Salt Elsey Park Salt Creek 38.5 29.4 0
Creek

15-Aug-96 Elsey Stn 2 Moroak Stn 2nd 63.2 29.8 3
Channel

Elsey Survey 1 24 21.7 16

20-Oct-96 St Vidgeon Stn St Vidgeon Stn - - P 0

Figure 1. Comparison of the percentage of seeds of P.
aculeata at sites in the Barkly Region, infested (%I)
and consumed (%C) by bruchids, both pre- (T) and
post- (G) dispersal at the time of collection (Decem-
ber 1997)
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Future Studies   Annual monitoring of the rate of dis-
persal and impact will contribute to knowledge of the
biology of the bruchids and their adaptability and ef-
fectiveness in the Northern Territory. More compre-
hensive and consistent emergence data is also required
to determine the true proportion of each species in-
festing seeds throughout the Northern Territory.

This is the first attempt at a broad survey of the North-
ern Territory. The results show strong potential for P.
germaini as an element of integrated control of P.
aculeata.
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