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Abstract Parkinsonia aculeatd is a spiny, legumi-  various times throughout the year although most seed
nous tree, native to the Americas, that has becomas set following spring flowering in September.

widely established as a weed in northern Australia. A .
y Mature pods are available from late October/Novem-

biological control program was initiated in the 1980's ber onwards. In central nsland flowering and d
and resulted in the introduction of three insect spe-. eronwards. In central Queensland flowering and seed-

cies. Of these insects, the seed brudha@hthobruchus ing often occurs later in the year, with mature pods
germaini (Pic), has ,established most readily and available from early January. Pods are retained on some

reached high population densities at many sites. Field®es In bpth regions into the follqwmg winter. Many
releases oP. germainicommenced in March 1995. In graziers find the cost of control, including follow up
a monitoring program, that commenced in early 1997 lreatments, greater than the value of the land.
and continued over the following two summer seasons,investigations into potential biological controls began
insect establishment was confirmed at all of the twentyin the 1980's with a project funded by Queensland,
three sites visited in two regional areas. The presentwestern Australia and the Northern Territory. Work in
study has revealed no evidence of field establishmenthe United States and Argentina resulted in the intro-
of another seed bruchilflimosestes ulkeieleased in  duction of three insect species into Australia (Donnelly,
the early 1990's. 1995). The sucking budrhinacloa callicratesHer-

ring (Hemiptera: Miridae), and the seed beetle,
INTRODUCTION Mimosestes ulk¢Horn) (Coleoptera: Bruchidaédjave
Parkinsonia aculeatdl) (Caesalpinaceae) was intro- established at some sites, but are not expected to have
duced into Australia as a shade and ornamental tree imn impact on parkinsonia (Donnelly and Lockett, 1998)
the late 19th century and has become a major weed irll

ueensland, the Northern Territory and Western Aus- . . i
Q y Coleoptera: Bruchidae) has established well in the

tralia (Parsons and Cuthbertson, 1992). It has s reatﬁ. . ;
( ) P ield and is expected to substantially reduce the amount

along watercourses and over floodplains, forming .
dense, thorny thickets. It reduces pasture production,Of viable seed produced each season. Between March

takes over native grasslands and restricts mustering an&99t5 a\;\?dr D(raclembedr 1393 arpféc;xwir:ateilr): 240’020| Irrt d
cattle access to water. In Queensland, parkinsonia wagECls were released at ove sites Que_e slana,
declared in river catchment systems, under the Rura°OVerng many of the major known areas of parkinsonia

Lands Protection Act 1995, after its potential to infest :/:/lifti?:lattt:onf.ir-r?e |n$e<f:trelstabllshne dd atra n(;JTbnerv\cl)f srltes
the major river floodplains was recognised (Anon. € lirstyear of refease and spread fo new areas

1998). and to isolated trees within two years.

Mature parkinsonia trees produce large numbers of MATERIALS AND METHODS

pods containing small, hardcoated seeds. The podsinitial field sampling to confirm the establishment of
which float, are spread by floodwaters. Birds and ani- P, germainiand to estimate the percentage seed at-
mals that eat the seeds and void them in new areas als@cked was conducted in early 1997. Five sites in north-
aid the spread (Parsons and Cuthbertson, 1992). Invest Queensland between Cloncurry and Burketown
north Queensland, flowering has been observed atand six sites in central Queensland near Clermont and

n contrast, the seed beetlenthobruchus germaini
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Emerald were inspected and varying numbers of podshumber of seeds sampled in each regional area in each
collected depending on their availability. Seed samplesampling season is given below (Table 1).

sizes ranged from 65 to 2478 and 208 to 267 in each

area respectively. Table 1 The number of sites sampled, (month sam-
pled) and the number of seeds collected in central

In November 1997, six permanent field monitoring .
. ST nslan nd in northw nslan
sites were established in north-west Queensland, beQuee sland (CQ) and orthwest Queensland

tween Cloncurry and Burketown while, in January (NWQ).

1998, five sites were established in central QueensRegion 96/97 97/98 98/99

land near Clermont and Emerald. CcQ 6 sites 5 sites 5 sites

Site monitoring times were chosen to coincide with an 4900 seeds 12248 seeds 15653 seeds
availability of mature pods. Pod set typically occurred (March) (Jan) (March)
earlier in the season in the northwest than in centralNWQ 5 sites 6 sites 5 sites
Queensland. It was also necessary to sample the north- 1255 seeds 12964 seeds 10213 seeds
western areas at the beginning of the season before (April) (Nov) (Nov)
monsoonal rains made access to many areas impossi-

ble.

In order to examine the trend in each regional area the
At all but one site, 20 podding trees were tagged andresults for percentage seed attack at all sites were com-
collections of >50 pods per tree were made. At a sin-bined and the averages for each of the three sampling
gle site north of Cloncurry it was only possible to col- seasons compared using One Way ANOVA and Tukey
lect from 10 trees in November 1997. Twenty trees Tests. Results from the four permanent monitoring sites
were sampled in the following year. in northwest Queensland and five permanent monitor-
ing sites in central Queensland that were visited in two
search Centre and kept for approximately four weeks>€asons, 1997/98 and 1998/93, were compared using

to allow for the emergence and release of developinga Three Way ANOVA.

insects. Paper towels, sprayed with 1% kelthane to RESULTS

protect against pyemotid mites were placed, as re- ) »

quired, in boxes (Johnson and Slobodchikoff 1979)_Atotal of 23 separate sites were visited over the three
At the end of the four-week period all pods were fro- SUmMMmer seasons and establishmef germainiwas

zen. Seeds were then examined for insect attack. If ngonfirmed at all of these sites. A total of 23146 pods
emergence hole was present the seed was dissecte§ontaining 57233 seeds were collected and examined
Records were kept of the number of seeds with bruchig®Ve" the course of the study. SamplingFogermaini
emergence holes, the number of intact seeds and thas shown the insect to have established readily, spread
number showing internal or other damage, typically "ell in the north west and to have increased in abun-
caused by other insects or in some instances byﬂance since its first introduction into north west and
unemerged. germaini. central Queensland.

Pod samples were returned to the Tropical Weeds Re

It was planned to revisit the permanent sites at the samdhitial field inspections north of Cloncurry in the 1996/
times in the following season. Sampling in northwest 97 season showed insect establishment in five areas,

four of which were either not release sites or sites where
to the early arrival of the summer rains, it was only the insect had been released within the previou.s .eight
possible to revisit four of the original six sites. One Months. The percentage seed attackeR lgermaini

new site was added. In central Queensland it was noft these sites ranged from 2.7% to 34% in random seed

possible to revisit the sites until March 1999 due to S2Mples (n=1255 seeds).

wet weather. Four of the original five sites were revis- pt all of the six sites where establishment was first
ited. The fifth had been poisoned. A new site, close t0seen in central Queensland, insects had been released
the original, was added. within the previous nine months. Percentage seed at-

Where it was not possible to find tagged trees, sam-{ack ranged from 2.5% to 46% (n=4900 seeds).

ples were collected from other podding trees within at the monitoring sites in northwest Queensland, per-
the same area to make a total of twenty samples pegentage seed attacked ranged from 69% to 89% in the
site. A summary of the number of sites, and the total1997/98 season (n=12964 seeds, 6 sites) and from

Queensland was repeated in November 1998 but du
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11.5% to 58% in the 1998/99 summer season (n=10213
seeds, 5 sites).

At the monitoring sites in central Queensland, percent-
age seed attacked ranged from 9.5% to 77% in the
1997/98 summer season (n=12248 seeds, 5 sites) and
from 68% to 85% (n= 15653 seeds, 5 sites) in the 1998/
99 summer season.

The overall abundance &f germainiin both regions
increased significantly between the 1996/97 and 1998/
99 seasons. The results for percentage seed attack at
all sites were combined and the averages for three sam-
pling seasons compared using One Way ANOVA and
Tukey Tests (Figure 1).

A three way ANOVA of results obtained from sam-
pling at the permanent monitoring sites that were vis-
ited over two seasons is given below (Tables 2 and 3).
A comparison between plants, sites and years showed
no interaction between plants at individual sites, but
did show interactions between sites and years caused
by natural variations in pod set on trees and time of
insect attack.

Table 2 Three Way ANOVA of results of sampling in
northwest Queensland in 1997/98 and 1998/99.

Source of DF F P
Variation

Site (s) 3 18.606 <0.001
Year (y) 1 405.509 <0.001
Plant (p) 19 0.631 0.863
SXy 3 14.329 <0.001
sxp 57 1.054 .430
yxp 19 0.749 0.75

Seed damage (%)

Seed damage (%)
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Figure 1. Prevalence of seed damage (Mean + SEM)
by P. germainiin northwest Queensland and central

QueenslandBars with the same letter are not signifi-
cantly different
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Table 3. Three Way ANOVA of results of sampling in  In central Queensland insect establishment also oc-

central Queensland in1997/98 and 1998/99. curred rapidly but no significant increase was seen in
Source of DF = ) th_e percentage seed attacked until t_he third year of sam-
Variation pling. This may reflect the lower winter temperatures

- and the longer time taken for the insect populations to
Site (s) 4 72.796  <0.001 build up if overwintering occurred in old pods on or
Year (y) 1 248.105  <0.001 beneath trees. The difference in the sampling months
Plant (p) 19 1.009 0.462 in 1998 and 1999 may also have lead to the higher
sxy 4 29.465  <0.001 percentages being found in March 1999 as the
sxp 76 0.830 0.789 populations could have gone through another genera-
yxp 19 1.050 0.419 tion before collections were made. No definite con-

clusions can be drawn without further sampling

Between 0.5% and 18% of seeds were destroyed by ghroughout the podding season.

native moth. The November 1997 collections from r It is hoped that in follow up work it will be possible to
northwest Queensland showed the highest overall atsample pods at least twice a year, once at the begin-

tack and when combined with attack Bygermaini, ning of the podding season and once near the end, to
87-99.8% of seed was affected. confirm the trends observed to date.
DISCUSSION P. germainihas shown itself capable of establishing

. - ) readily and destroying a large percentage of seed pro-
The establishment 6. germaumhas been confirmed uced each season. This should lead to a substantial
over three summer seasons in northwest and centra]

Queensland. The overall incidenceRofgermainiin redu_ction in the amount of viable seed faII_ing e{;\ch year
both regions' increased significantly between 1996/97?nd In turn slow Fhe rate of spre_ad of Parkinsonia. There
and 1998/99 is very Ilttle_ publl_sh_ed |nfc_)rmat|on on the seed dynam-

) ics of Parkinsonia including the fate of fallen seed, its
The first site inspections were made within nine monthssurvival on and in the soil, its germination rate and the
of insect release and showed the insect capable of essurvival of seedlings. Without further ecological data
tablishing readily. At some sites 80-90% of seed wasit is impossible to predict what percentage seed attack
attacked within 2 years of insect release. Donnelly is needed to reduce seedling establishment.
Ejlpgt% Sgéogg;) s(;;n;l\?;”rggllg s:é?jbil_':h:ro?r;tt;nc?(gzpt?;ttehdghree hymenopteran parasites have been recoverd from

native gelechiidMesophle alpigerao be attacked samples collected in 1997/98 and 1998/99. Their inci-
by II:Y ggrmainljl Sophieps palpiget dence has been very low but it is difficult to determine

if they will impact on the populations & germaini

The speed with which establishment occurred may bein the future.
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