
GENERAL 

and 

APPLIED ENTOMOLOGY 
 

 
 

The Journal of the Entomological Society of New South Wales Inc. 

 

 

 

 

 

 

Volume 50 

 
Gen. appl. Ent 

 

Published 30 November 2022 
 

THE ENTOMOLOGICAL SOCIETY OF NEW SOUTH WALES INC. 

c/- Entomology Department, Australian Museum, 1 William Street, Sydney, NSW 2010 



PRICE OF JOURNAL 

 
Australian subscriptions ordered directly from the Society, $45.00 per issue or if via agents; $50.00 per issue both 
including postage and handling.  
 
Overseas subscriptions ordered directly from the Society or via agents $60.00 per issue including airmail postage and 
handling. 
 
Past volumes of the Journal if available may be purchased at the prices indicated plus postage and handling costs. 
Volumes 1-27 (1964-1996) at $10.00 each, Volume 28 onwards (1997 to volumes over 5 years old) at 
$15.00 each. Articles appearing in issues from Volume 23 & from volume 27 onwards (except the most recent 
volume) may be downloaded free from the Society webpage http://www.entsocnsw.org.au 

 
Claims for replacements of journals not delivered will only be considered within six months of date of invoice. 

 
 

Orders and remittances should be sent to The Business Manager, Entomological Society of New South Wales, c/- 
Entomology Department, Australian Museum, 1 William Street, Sydney, NSW 2010. 

 
 
 

SOCIETY MEMBERSHIP 

 

Ordinary Membership $50 
Student Membership $25 
Corporate Members $150 

Company Associate Membership $60 

 
 
 
 

 
Cover image: Parasiphanta lanceolata Fletcher.  Artist Alan Westcott. 

 
 

 
This journal is abstracted by Clarivate Analytics 

  

 

Printed by Arrowprint 

http://www.entsocnsw.org.au/
http://www.entsocnsw.org.au/


THE ENTOMOLOGICAL SOCIETY OF NEW SOUTH WALES 

 
C/- Entomology Department, Australian Museum, 1 William Street, Sydney, NSW, 2010 

http://www.entsoc.nsw.org.au 

 
OFFICERS, 2022 

President: Mr Robert Ryan 
Vice-President: Prof. Nigel Andrew 

Honorary Secretary: Mr Khalid Ahmad 

Honorary Treasurer and Public Officer: Mr Robin Parsons 
Honorary Editor: Dr Robin Gunning 

Honorary Business Manager: Ms Gitte Strid-Nwulaekwe 
Honorary Circular Editor: Mr Garry Webb 

Other Members of Council: Mr Stephen Fellenberg, Dr Bernie Dominiak, Mrs Barbara May, Mr Thomas Heddle 

 
 
 
 

COMPANY ASSOCIATE MEMBERS 

 

In 1963 the Society offered Company Associate Membership to firms whose activities are substantially concerned 
with entomology or allied subjects. The following companies are current members: 

 

Australian Entomological Supplies Pty Ltd, Unit 3/173 Lundberg Dr, South Murwillumbah, NSW 2484 
 
 

------------------------------------ 

 

Editorial Panel: Dr Murray Fletcher; Dr Grant Herron; 
Dr Mark Stevens, Dr Debbie Rae, Dr Christine Stone 

 
 

ISSN 0158 0760 

http://www.entsoc.nsw.org.au/
http://www.entsoc.nsw.org.au/


 

 

A REVIEW OF BACTROCERA BRYONIAE (TRYON) AND REVISED DISTRIBUTION 
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Summary 
Bactrocera bryoniae is commonly found in Northern Australia with occasional detections in New South Wales (NSW). We 
reviewed host records and the distribution in Asia, Australia and particularly NSW. We reviewed 19 years of NSW surveillance 
records and revised the eastern and southern distribution. We conclude that there are resident populations as far south as Coffs 
Harbour with two annual population peaks. There was little evidence for a resident population inland at Guyra. The populations 
in the Newcastle/Sydney/Wollongong region were transient in most years with one annual peak (November) in 2019. Since 
then, we detected significant populations occurring between October and April in 2020/2021 with two peaks in November and 
January.  
 
Keywords fruit fly host, morphological identification, molecular, host susceptibility index 
 

INTRODUCTION 

Many Bactrocera fruit flies are economically 
important pests of fruit and vegetable commodities 
and these cause disruption to domestic and 
international trade (Clarke et al. 2011; Dominiak and 
Mapson 2017). In Australia during 1995, there was an 
increased surveillance for exotic fruit flies after the 
detection of Bactrocera papaya (Drew and Hancock) 
in Cairns and B. philippinensis (Drew and Hancock) 
in Northern Territory (Gillespie 2003; Hancock 
2013). This increased surveillance provided 
additional data on the fruit fly species already in 
Australia. 
 
In eastern Australia, Queensland fruit fly, Bactrocera 

tryoni (Froggatt) (Qfly) is the most important fruit fly 
pest of horticulture (Dominiak and Daniels 2012).  
There are up to 243 known or suspected commercial 
and native B. tryoni host plants (Hancock et al. 2000). 
Much of the early fruit fly research focused on major 
commercial crops and particularly on higher value or 
more susceptible hosts.  However, the needs of 
market access and the impact of climate change have 
necessitated a review of all fruit fly distributions in 
eastern Australia. Bactrocera bryoniae (Tryon) is one 
species not recently reviewed. Therefore, we 
reviewed this fruit fly to better understand its current 
position in the Australian tephritids.  
 
There were two main aims of this review. Firstly, we 
reviewed the known information on B. bryoniae, 
including reported distribution, hosts and pest status. 
Second, we reviewed the more recent New South 
Wales (NSW) surveillance data to assess if breeding 
populations are likely to exist in NSW regions and to 
identify possible seasonal trends.  
 

LURES AND SURVEILLANCE 

Bactrocera bryoniae is attracted to cuelure (Drew 
1974; Drew and Hooper 1981; Drew 1989; Raghu et 

al. 2000; Tan 2006; Hancock, 2013; Sulaeha et al. 
2020) and melolure in north Queensland (Royer 
2015). In Sydney, B. bryoniae has only been trapped 
in cuelure baited traps and not in melolure or methyl 
eugenol baited traps, but populations were low 
(Dominiak et al. 2015a). 
 
Additionally, Tan (2006) reported that B. bryoniae 
was attracted to raspberry ketone. In the Cairns area 
of north Queensland, Fay (2012) found B. bryoniae 

was much more attracted to raspberry ketone than to 
cuelure. However, cuelure is about three times more 
attractive than raspberry ketone in far north 
Queensland (Royer et al. 2020). Both cuelure and 
raspberry ketone are considerably more attractive 
than anisyl acetone or zingerone (Royer et al. 2020). 
 
Fay (2012) did not report any trapping with 
zingerone. However, zingerone was recorded as a 
lure, along with cuelure (Doorenweerd et al. 2018). 
Bactrocera bryoniae was not attracted to cuelure and 
methyl eugenol combination lures (Drew and Hooper 
1981). More recently, Royer and Mayer (2018) found 
B. bryoniae was significantly more attracted to 
cuelure than to mixtures of cuelure and methyl 
eugenol, based on research in Australia and Papua 
New Guinea. Bactrocera bryoniae was not attracted 
to liquid food lures such as orange-ammonia or 
protein hydrolysate (Drew and Hooper 1981). 
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REPORTED DISTRIBUTION EXCLUDING 

NEW SOUTH WALES 

Some authors report the distribution of B. bryoniae as 
Australia and Papua New Guinea without further 
details (Hardy 1969; Vargas et al. 2015; Kim and 
Kim 2016). Drew (1989) reported that B. bryoniae 

was widespread and abundant in Queensland, and was 
present in the northern coastal areas in Western 
Australia, Northern Territory, Papua New Guinea and 
the Torres Strait islands. Also, Huxham (2002)  
reported B. bryoniae was one of 43 Australian native 
species trapped in the Torres Strait islands. Drew 
(1989) listed the distribution as Indonesia, Papua and 
New Guinea, Torres Strait islands, and Australia 
(Queensland, northern Western Australia, and 
Northern Territory) and this paper was cited by 
subsequent reports (Hancock et al. 2000; Plant Health 
Australia 2011; Hancock 2013; Sulaeha et al. 2020). 
In Indonesia, B. bryoniae was detected in Bali (Devi 
et al. 2017) and reported for the first time south of 
Sulawesi (Sulaeha et al. 2020). This distribution of 
locations fits into the Wallacea, New Guinea and 
Australia zones described by Hancock and Drew 
(2015). Bactrocera bryoniae is likely to have specific 
habitat requirements as it was almost exclusively 
trapped in rainforest habitat (Raghu et al. 2000). 
Many other tropical species are trapped also in open 
sclerophyll and suburban habitats (Raghu et al. 2000). 

 
REPORTED DISTRIBUTION INCLUDING 

NEW SOUTH WALES 
Many reports describe the distribution on the eastern 
Australian coast as “down to Sydney” (Hancock et al. 
2000; Plant Health Australia 2011; Sulaeha et al. 
2020; Noushini et al. 2020; Sultana et al. 2020). 
Hancock (2013) reported B. bryoniae in NSW but did 
not specify further. 
 
Distribution infers an established population, but 
establishment requires the appropriate hosts and 
climate. Historically, B. bryoniae was not known to 
be established in Sydney (Gillespie 2003) but this 
report is at variance with the later reports mentioned 
above. Largely consistent with Gillespie (2003), 
Dominiak (2021) reported less than ten B. bryoniae 
trapped during each year in Sydney in eight of ten 
years between 2010 to 2019. By the standards of B. 

tryoni, these populations are not consistent with the 
levels required for a breeding population (Dominiak 
et al. 2011).    
 

NEW SOUTH WALES REVIEW 

A fruit fly surveillance monitoring array has been 
active in NSW for decades. Traps were created and 
inspected by NSW Department of Primary Industries 
(DPI) staff. After establishment, the number of traps 
in an area rarely changes. At each site, there were 
three traps in separate trees using the standard 
attractants of cuelure, methyl eugenol or an attractant 
for Mediterranean fruit fly (Dominiak et al 2015a). In 
2000, NSW fruit fly trap inspections and fruit fly 
identifications were digitised and housed in the NSW 
internal fruit fly database “PestMon” (see Dominiak 
et al. (2007) for details). Trap inspection activities 
were recorded on hand held bar code readers and 
downloaded onto the PestMon database. Fruit fly 
identifications were conducted by NSW DPI staff and 
transferred into Pestmon matching up with trap 
inspection reports. Most traps were usually inspected 
fortnightly. The PestMon records were examined and 
the results for B. bryoniae extracted. We reviewed the 
results for three different fruit fly surveillance 
programs. Firstly, on the far north coast of NSW, 
surveillance was conducted at four sites (Coffs 
Harbour, Iluka, MacLean and Yamba) from 2003 to 
2007 when surveillance ceased (Figure 1). At Guyra, 
surveillance started in 2010 and continues into 2021. 
Finally, in the Newcastle/Sydney/Wollongong region, 
digital data are available from 2002 and continue into 
2021. These three sets of data were retrieved from 
PestMon using standard queries. 
 
In north coast of NSW and based on the detected 
populations in Table 1, we suspect that it is likely that 
B. bryoniae is resident at Coffs Harbour and Yamba 
at least (see Figure 1). Also, it is likely that breeding 
populations exist at Iluka and Maclean. There were 
two annual observation peaks on average with a 
larger peak on October-November and a smaller peak 
in May-June.  
 
During most years at Guyra (Figure 1),  only Qfly or 
Dacus newmani (Perkins) were trapped. A single B. 

bryoniae was trapped in March 2015 and a single fly 
in February 2020. In 2021, B. bryoniae were trapped 
in January (11), February (5), and March (30). The 
most westerly longitude for these observations was 
151.70535 °E. 
 
At Newcastle, north of Sydney (Figure 1), there was 
an average of 3.5 B. bryoniae trapped annually 
between 2002/03 and 2018/19. There were 61 
specimens trapped in the 2019/20 year and 141 
specimens in 2020/21. 
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Table 1. Numbers of B. bryoniae detected in different months and different years in the northern New South 

Wales surveillance array. 

 

Location Years Annual total 

and average 

(in brackets) 
2003 2004 2005 2006 2007 

Coffs 

Harbour 

144 37 67 4 22 274 (54.8) 

Iluka 16 11 2 5 1 35 (7) 

Maclean 10 2 15 0 3 28 (4) 

Yamba 29 38 27 2 11 107 (21.4) 

Months 

January 1 16 3 0 1 21 (4.2) 

February 5 5 3 0 0 13 (2.6) 

March  4 2 1 1 3 11 (2.2) 

April 2 7 6 2 0 17 (3.4) 

May 9 9 23 4 21 66 (13.2) 

June 38 10 5 0 2 55 (11) 

July 7 8 1 1 0 17 (3.4) 

August 6 3 0 1 4 14 (2.8) 

September 18 8 4 1 0 31 (6.2) 

October 68 8 18 0 3 97 (19.4) 

November 36 11 41 0 3 91 (18.2) 

December 5 1 6 1 0 13 (2.6) 

Total  199 88 111 11 37  

 
Figure 1. Map of New South Wales showing surveillance sites and extreme west longitude and southern 

latitudes. 
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Figure 2. Map of the Sydney/Wollongong basin showing detections of Bactrocera bryoniae and size of total 

detections in 2020/2021. 
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Table 2. Numbers of B. bryoniae detected in different months and different years in the 

Newcastle/Sydney/Wollongong surveillance array. 

 

Year Months of the year Total 

July Aug Sept Oct Nov Dec Jan  Feb Mar Apr May Jun 

2001-
2002 

      0 0 0 0 1 0 1 

2002-
2003 

0 0 0 0 0 1 3 3 5 1 1 0 14 

2003-
2004 

0 0 0 1 22 8 15 25 5 1 1 0 78 

2004-
2005 

0 0 0 0 3 0 1 0 1 0 0 0 5 

2005-
2006 

0 0 0 1 30 9 4 2 0 0 0 0 46 

2006-
2007 

0 0 0 0 0 1 0 0 2 0 6 1 10 

2007-
2008 

0 1 0 0 2 0 2 0 0 0 0 0 5 

2008-
2009 

0 0 0 1 0 0 0 0 1 0 0 0 2 

2009-
2010 

0 0 0 0 0 0 0 0 0 0 0 0 0 

2010-
2011 

0 0 0 0 2 1 1 0 0 0 0 0 4 

2011-
2012 

0 0 0 0 0 0 0 0 0 0 0 0 0 

2012-
2013 

0 0 0 0 1 1 0 0 0 0 0 0 2 

2013-
2014 

0 0 0 2 0 0 0 0 0 0 0 0 2 

2014-
2015 

0 0 0 0 1 0 0 0 0 0 0 0 1 

2015-
2016 

0 0 0 0 1 0 0 0 0 0 0 2 3 

2016-
2017 

0 0 0 3 3 5 2 0 0 0 0 0 13 

2017-
2018 

0 0 0 2 0 0 0 0 1 3 0 0 6 

2018-
2019 

0 0 0 2 0 0 3 1 0 0 0 0 6 

2019-
2020 

0 0 0 4 78 10 7 5 6 0 0 0 110 

2020-
2021 

0 0 1 24 58 18 72 34 31 7 0 0 245 

Total 0 1 1 40 201 54 110 70 52 12 9 3  

 
In the Newcastle/Sydney/Wollongong region, the 
monthly detections of B. bryoniae vary from zero to 
78 (Table 2). Population thresholds such as the “5-
fly” were developed for B. tryoni (Dominiak et al. 
2011) and we adopt these thresholds for B. bryoniae 
in the absence of equivalent thresholds for B. 

bryoniae. In most years, the 5-fly levels for a 
Bactrocera outbreak was not breached and therefore, 
B. bryoniae cannot be considered established in those 
years. Alternatively, the Sydney region may be an 
area of low pest prevalence in those years (Dominiak 
et al. 2015b). There were several years when this 
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pattern was broken. There were 78 flies trapped in 
2002/2003, 46 in 2005/2006, 110 in 2019/2020 and 
245 flies in 2020/2021. It is likely that there are two 
population peaks in November and January (Table 2). 
Locations of the detections in 2020/2021 are provided 
in Figure 2. The most westerly detection was 
150.74847 °E and the southern-most detection was -
34.48841 °N. 
  

PEST STATUS, HOST RANGE AND NSW 

POSSIBILITIES 

There are varying views on the pest status of B. 

bryoniae. Drew (1989) reported that there were no 
records of this species reared from edible fruits and it 
could not be considered an economic pest. The pest 
status is low in Queensland but not in Western 
Australia or Northern Territory (Plant Health 
Australia 2011). Bactrocera bryoniae is reported to 
have some pest status (Royer and Mayer 2018). In 
Papua New Guinea, B. bryoniae has pest status as 
causing moderate damage (the middle ranking on a 
three-point scale) (Leblanc et al. 2001). 
 
Bactrocera bryoniae is oligophagous (Vargas et al. 
2015; Kim and Kim 2016). Hardy (1969) listed six 
hosts and subsequently Drew (1989) reported eight 
hosts with only one commercial host (Capsicum 

annum L.). Subsequently, Hancock et al. (2000) 
reviewed the historical reports of B. bryoniae and 
reported ten possible hosts in five families including 
that Cucurbitaceae, Loganiaceae, Musaceae, 
Passifloraceae and Solanaceae. Most hosts are wild 
plants. There are two “major” wild hosts of B. 

bryoniae (Hancock et al. 2000).  
 
Diplocyclos palmatus L. (Cucurbitaceae) striped 
cucumber is a tropic plant species (Huxham 2002) 
and a major host (Hancock et al. 2000). Hardy (1969) 
reported this host as Bryonopsis lacinosa L. This host 
is native to rainforests and dry rainforests. 
Diplocyclos palmatus flowers during August-October 
and is found in Western Australia, Northern Territory, 
Cape York Peninsula, Queensland and southward to 
northern eastern NSW (Atlas of Living Australia 
2021). 
 
The second “major” host listed by Hancock et al. 
(2000) is corky passionfruit (Passiflora suberosa L.) 
(Passifloraceae) which occurs down to Sydney (Atlas 
of Living Australia 2021). This weed flowers and 
fruits throughout the year (Atlas of Living Australia 
2021). LeBlanc et al. (2013) found that 7.14 adults/kg 
of fruit emerged from P. suberosa. Therefore, this 
host is ranked as “moderately good” by Follett et al. 
(2021).  

Hancock et al. (2000) listed four other wild hosts. 
Stinking passionflower, P. foetida (L.), is reported as 
an invasive vine and a pest of the tropics (Jucker et al. 
2020). Stinking passionflower is known to occur 
down to about Coff’s Harbour and flowers from July 
to August (Atlas of Living Australia 2021). 
 
 In Cucurbitaceae, Mukia maderaspatana ((L.) 
M.roem.) and Zehneria cunninghamii (F. Muell.) are 
hosts. Mukia maderaspatana, rough bryony, flowers 
in summer and is also known as Cucumis 

maderaspatana (L.). In Australia, it occurs in 
Western Australia, Northern Territory and 
Queensland. Zehneria cunninghamii grows in 
monsoon and mountain rain forest and is known to 
occur in northern Queensland down as far as the 
Hunter Valley, just north of Sydney (Atlas of Living 
Australian 2021). Zehneria cunninghamii is also 
known as Neoachmandra cunninghamii.  
 
Additionally, Drew (1989) listed another wild host, 
Strychnos lucida R.Br. (strychnine berry) in 
Strychnaceae, as a host but S. lucida was placed in 
Loganiaceae by Hancock et al. (2000). Strychnos 

lucida is known in central and northern Queensland, 
southeast Asia and Malesia (Australian Tropical 
Rainforest Plant 2021). This host rarely occurs south 
of Townsville (Atlas of Living Australia 2021).  
 
In cultivated hosts, B. bryoniae were regularly bred 
from chilli (Capsicum frutescens L. – “Birdseye” and 
“Tabasco”) in Papua New Guinea (Tenakanai 1997; 
LeBlanc et al. 2013). Damage in those crops can be 
as high as 80% (Leblanc et al. 2001). Capsicum 

frutescens (also known as “piri piri” or “African 
devil”) is used to make tabasco sauce and thus is quite 
different to C. annuum. Capsicum frutescens is listed 
by Drew (1989) but not listed in Hancock et al. 
(2000) although C. annum is listed by Hancock et al. 
(2000) as chilli. Additionally, bananas (Musa x 

paradisiaca L.) past commercial stage are hosts 
(Hancock et al. 2000; LeBlanc et al. 2001). Bananas 
were listed as a host by Vargas et al. (2015). 
 
After the review of Hancock et al. (2000), three 
additional hosts were reported. Fully-mature snake 
beans (Phaseolus unguiculata) were attacked by B. 

bryoniae, as are Bryonopsis affinis Cogn. 
(Curcurbitaceae) (Tenakanai 1997; LeBlanc et al. 
2001). Also, B. bryoniae was found associated with 
watermelon plants (Citrullus lanatus (Thunb.) 
Matsum. & Nakai) in Indonesia (Sulaeha et al. 2020). 
These three hosts are not listed by Hancock et al. 
(2000).  
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There are several possible hosts in NSW. Capsicum 
(Capsicum annum L) is grown in NSW and is listed 
as a host by Hancock et al. (2000) but considered a 
probable error. Chilli (Capsicum annuum L.) and 
tomato (Lycopersicum esculentum Miller) are listed 
as hosts and are grown in NSW. LeBlanc et al. (2013) 
found that 110 adults/kg emerged from chilli. Using 
the host ranking system proposed by Follett et al. 
(2021) and Dominiak et al. (2020), chilli would be 
ranked in the highest group (very good host). It is 
likely that there are Capsicum spp. hosts to support B. 

bryoniae populations in NSW and the Sydney region. 
Also, poorly managed bananas are likely to be hosts 
in NSW. 

 
DISCUSSION 

We infer that it is likely that there was a resident 
population in the Coffs Harbour in 2007 and far north 
coast area (Iluka, Maclean and Yamba). Additionally, 
we found two population peaks with a larger peak in 
early summer (October-November) and a smaller 
peak in late autumn (May-June). Therefore, we think 
it is highly likely that the distribution of a breeding 
population will extend down the east coast as far 
south as Coffs Harbour at a minimum. Diplocyclos 

palmatus is known to grow in northeastern NSW and 
is likely to support populations in Iluka, Maclean and 
Yamba. The possible role of D. palmatus at Coffs 
Harbour is unclear. The larger population peak in 
October-November is likely to reflect the flowering 
(and subsequent fruiting) of D. palmatus in August-
October. Additionally, P. suberosa is known to exist 
there and is likely to support B. bryoniae. Similarly, 
P. foetida and Z. maderaspatana occurs at Coffs 
Harbour and is likely to support B. bryoniae. The 
cultivated hosts of Capsicum sp and L. esculentum are 
further likely to provide a host continuum for B. 

bryoniae. 
 
Further inland at Guyra (Figure 1), we found two flies 
in a decade (2010 to 2020). It is likely that Guyra did 
not have an established B. bryoniae population. In 
2021, there was a population peak from January to 
March. Sultana et al. (2020) predicted that climate 
change would result a change in suitable habitats into 
NSW. 
 
Newcastle is the next trapping site south of Coff’s 
Harbour. Very few B. bryoniae were trapped annually 
between 2002/03 and 2018/19. Based on the 
detections at Coff’s Harbour, we suspect that the most 
southerly boundary of any breeding population was 
between Coff’s Harbour and Newcastle up to 
2018/19. This changed in 2019/20 with 61 detections 

and 141 detections in 2020/21. This pattern is largely 
similar to Sydney, further south (Table 2). 
 
In the Newcastle/Sydney/Wollongong complex, there 
seems to be two population peaks (November and 
January) over the eight months from October 2020 to 
May 2021. Regarding possible Sydney hosts, P. 

suberosa occurs in Sydney and the flowering/fruiting 
habit throughout the year (Atlas of Living Australia 
2021) and may explain mid-season detections in 
Sydney. Mukia maderaspatana is likely to support B. 

bryoniae populations, particularly Newcastle near the 
Hunter Valley. Poorly managed bananas are likely to 
provide additional hosts along coastal NSW down to 
Sydney.  
 
Bactrocera bryoniae was likely to have a status of 
“transcience” according to SIPPC (2017). Based on 
Table 2, it is likely that in most years that the 
population was not expected to survive or may 
survive as an area of low pest prevalence (Dominiak 
et al. 2015b). There are no phytosanitary measures 
planned and therefore “transient: non-actionable” was 
the likely status. However, we think that the large 
number of detections and the widespread nature of the 
detections in 2020/2021 indicate that B. bryoniae may 
have established in the Sydney region, at least 
temporarily.  
 
The limitation to B. bryoniae becoming established in 
Sydney and Guyra is likely to be climate and host 
related. Under climate change scenarios, Wan et al. 
(2020) found that B. bryoniae had a wide range of 
habitable regions, potentially occupying up to 23.04% 
of the global land surface area, among which 12.29%, 
5.24% and 5.51% had high, moderate and low 
suitability respectively. The highly suitable habitats 
for B. bryoniae were mainly distributed in southern 
Asia, equatorial and south eastern Africa, southern 
North America, northern and central South America, 
and eastern coastal areas of Australia (Wan et al. 
2020). Meats (2006) reported a widespread 
distribution of B. bryoniae in tropical rainforest and 
subtropical monsoon warm climate in eastern 
Australia.  
 
Climate variations influenced the permanent 
distribution of B. tryoni (Froggatt) in southern NSW 
(Dominiak and Mapson 2017). The period 2010/2011 
was the wettest two-year period on record and 
resulted in the development of large Qfly populations 
in southeastern NSW (Dominiak and Mapson 2017). 
However, B. bryoniae was trapped in low numbers in 
Sydney during this period.  There were no B. 

bryoniae trapped at Guyra in 2010/2011. We 
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hypothesise that high rainfall alone does not result in 
increased detections of B. bryoniae in Sydney or 
Guyra. Sultana et al. (2020) predicted that the coastal 
distribution would expand further south by 2070. 
 
In conclusion, we propose that there may be three 
host species not reported by Hancock et al. (2000); 
these are Phaseolus unguiculata, Bryonopsis affinis 

and Citrullus lanatus. Additionally, there needs to be 
clarification around the “chilli” hosts; is it C. annuum 
or C. frutescens, or both. We propose that a more 
accurate description of the B. bryoniae distribution is 
coastal NSW as far south as Coffs Harbour, 
consistent with Gillespie (2003). At Guyra, 
populations were recorded only in one year and it 
cannot be determined if there is a stable population at 
Guyra or if it is also transient. However, we suggest 
there may be a breeding population at Guyra, based 
the detections in 2021. This population would seem to 
be recently established but may be transient. 
 
Populations in the Newcastle/Sydney/Wollongong 
complex should be considered transient until 2019. 
Given the detections in 2019/2020 and 2020/2021, it 
is likely that B. bryoniae is no longer considered 
transient in the Sydney region. It would seem more 
likely to be an area of low pest prevalence at very 
least or established. This status may change if 
climatic patterns revert to previous levels, however, 
this reversion seems unlikely given current climatic 
trends (Sultana et al. 2020; Simpson et al. 2020). 
Invertebrates are especially sensitive to climate 
conditions (Macfadyen et al. 2018) and we suspect 
that our results may be indicative B. bryoniae 
responding to climate change. Our detections in the 
large urban area of Sydney are inconsistent with 
Raghu et al. (2000) who found that B. bryoniae was 
trapped almost exclusively in rainforest habitats. 
Additional research is required to more fully 
understand the current changes in distribution of B. 

bryoniae. In particular, further research is required to 
evaluate if our reported range extension is similar in 
other Australian states. 
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SCIENTIFIC NOTE 

SOME FURTHER RECORDS OF PERSOONIA AS LARVAL HOSTS OF 

APHANOSPERMA ORIENTALIS BRITTON (COLEOPTERA: CERAMBYCIDAE: 

CERAMBYCINAE) 

Garry A. Webb 
Technomyrmex Pty Ltd, PO Box 2076, Taren Point, NSW, 2229 

Summary 
The range of larval host plants for Aphanosperma orientalis Britton is expanded to include two other species of Persoonia in the 
Sydney region.  Adult A. orientalis were reared from both Persoonia pinifolia R. Br. and Persoonia linearis Andrews (Proteaceae) 
from several locations in southern Sydney.  An additional record for Persoonia levis (Cav.) Domin. is provided from a new locality 
in southern Sydney. 

Keywords: Persoonia, larval hosts, Cerambycidae, Proteaceae.

INTRODUCTION 

Webb (2020) provided records of Aphanosperma 

orientalis Britton from two species of Persoonia, P. 

levis (Cav) Domin. and P. lanceolata Andrews.  
Previously, species of Aphanosperma, specifically A. 

occidentalis Britton, had only been recorded from 
Hakea (Proteaceae) woody fruits in Western Australia 
(Britton 1968). 

Infested branches of species of Persoonia from Sydney 
(New South Wales) were collected in the field during 
2020 and maintained in plastic tubs under semi-
controlled conditions within the garage of a suburban 
house.  

RESULTS AND DISCUSSION 

New Aphanosperma orientalis records 

1. NSW, Menai - from Persoonia linearis collected
on 21 July 2020, 2 specimens emerged on 5 and 25
November 2020.

2. NSW, Royal National Park, Curra Moors Fire Trial
- from Persoonia pinifolia collected on 19
September 2020, 1 specimen emerged on 26
December 2021.

3. NSW, Royal National Park, Wattamolla - from
Persoonia levis collected on 11 August 2020, 2
specimens emerged on 17 and 21 November 2020.

Webb (2020) first recorded A. orientalis from two 
species of Persoonia in southern Sydney.  This current 
record expands the known larval hosts of A. orientalis 

to four species of Persoonia, all from the southern 
Sydney region.  Currently, no other larval host plants 
have been identified for this species despite extensive 
collection of infested plant material.  All specimens in 
this study closely match Britton’s holotype specimen 

in the Australian National Insect Collection in 
Canberra. 
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MEGOURA CRASSICAUDA MORDVILKO (HEMIPTERA: APHIDIDAE), A 

POTENTIAL THREAT TO FABA BEAN INDUSTRY IN NEW SOUTH WALES 

Duric Z1, George J1, van Leur J1 

1 NSW Department of Primary Industries, Tamworth Agricultural Institute 
4 Marsden Park Road, Tamworth, 2340, Australia 

Summary 
The oligophagous aphid species, Megoura crassicauda Mordvilko (Hemiptera: Aphididae), is a legume pest originating from east 
Asia. It was first detected in Australia in October 2016 in a Sydney home garden and was subsequently found in a faba bean crop 
in north west New South Wales in 2017. A distribution survey was carried out to determine the presence of M. crassicauda in 
northern NSW in 2018, 2019 and 2020. In 2020 presence of M. crassicauda was confirmed at several locations across NSW. The 
biological characteristics of M. crassicauda were examined to evaluate its potential impact on the Australian pulse industry. Host 
range studies included faba beans, vetches, common pea, lentil, subclover and lucerne. Faba bean was found to be its preferred 
host with the aphid forming large colonies on leaves, stems and pods in only a few days. As there is no English common name for 
M. crassicauda, we suggest ‘Faba bean aphid’ because of its clear preference for this host. The aphid was found to transmit Bean 

leafroll virus and Pea seed-borne mosaic virus between faba bean plants. This pest presents a serious threat to the Australian faba 
bean industry due to its fast reproduction and colonisation of faba bean and its ability to transmit important viruses. 

Key words: faba bean, legume pest, virus transmission, Australia. 

INTRODUCTION 

Megoura crassicauda Mordvilko is an aphid species 
widespread in Japan, China, India, Korea, Russia 
(Siberia), and Taiwan (Lee et al., 2014). There are six 
species in the Megoura genus associated with 
leguminous host plants in the northern hemisphere 
(Blackman and Eastop, 2000). In Australia, M. 

crassicauda is the only species of the genus reported 
with a first record in October 2016 in a home garden 
on broad beans (Vicia faba L. cv. Coles Early Dwarf) 
in Sydney (Hales et al., 2017).  

Megoura crassicauda has been known under several 
synonyms, including M. coreana, M. japonica 
(Okamoto & Takahashi, 1927), M. lathyri (Shinji, 
1924), M. moriokae (Shinji, 1923), M. ussuriensis 
(Mordvilko, 1919), M. vicicola (Shinji, 1941) and M. 

japonicum (Matsumura, 1918) (Aphid Species File, 
2019). Megoura crassicauda was referred to as the 
vetch aphid. However, this name is more appropriate 
for its close relative, Megoura viciae (Buckton, 1876), 
which is found in Europe, central Asia and the Middle 
East (Lee et al., 2014). In China and Japan, M. 

crassicauda is referred to as bean aphid (common 
name) or M. japonica (scientific name) (Blackman and 
Eastop 2006). However, using bean aphid as the 
common English name could cause confusion with the 
black bean aphid (Aphis fabae Scopoli, 1763), a 
species exotic to Australia. Therefore, consensus on a 
common name for M. crassicauda for use in Australia 
and other English-speaking countries is warranted. 

Megoura crassicauda has a limited host range in the 
family Leguminosae, including vetches (Vicia sp.), 
faba bean (Vicia faba L.), common pea (Pisum sativum 
L.) and grass pea (Lathyrus sativus L.) (Lee et al., 
2002, Blackman and Eastop 2006, Lee et al., 2014, 

Hales et al., 2017). In Japan, it is commonly found on 
vetches, especially on the widely distributed 
narrowleaf vetch (Vicia angustifolia L.) (Takemura et 
al., 2002), but not on clover (Trifolium sp.) (Tsuchida 
et al., 2011). There is currently no data on M. 

crassicauda host range in Australia. The legume 
industry is expanding rapidly in Australia. Two of the 
reported main legume hosts of M. crassicauda are 
widely grown, with faba bean sown on 269,000 ha in 
2020-21 (ABARES, 2021), and vetches a common 
component of crop rotations especially in dry seasons 
(Matic, 2008).  

Aphids can be effective virus vectors (Sylvester, 1980) 
and faba beans are susceptible to at least ten virus 
species. In previous studies, M. viciae, a close relative 
of M. crassicauda, showed no ability to vector Bean 

leafroll virus (BLRV) and was a very poor vector of 
Bean yellow mosaic virus (BYMV) and Pea enation 

mosaic virus (PEMV) (Gaudchau, 1978, Cockbain & 
Costa, 1973).  

Our paper provides details on M. crassicauda’s 
morphological identification, describes damages in the 
field and examines its distribution in 2017, 2018, 2019 
and 2020 in northern NSW. Additionally, the aim of 
our study was to determine the preferred hosts and 
virus transmission capabilities of the aphid as a base 
for further research. 

MATERIALS AND METHODS 

Morphological identification 

Live aphid specimens, collected in 2017 from faba 
bean plants were examined and identified based on 
morphological characteristics (Blackman and Eastop, 
2000). Detailed morphology of different instars and 
both wingless and winged adults were examined under 
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a stereomicroscope (Leica M205 C) and described. 
Wingless adult aphids were preserved in 96% ethanol 
and submitted to Biosecurity Collections at Orange 
Agricultural Institute in Orange (NSW, Australia) for 
confirmation of morphological identification.  

Field study and distribution 

An aphid colony was detected in experimental faba 
bean plots at Liverpool Plains Field Station (LPFS) in 
Breeza (NSW, Australia) in October 2017. Field 
observations were conducted to observe aphid colony 
development and subsequent damage to plants. Five 
plants in 10 points of experimental plots were observed 
each week. After three weeks, insecticide Aphidex 
(500g pirimicarb/kg) was applied to eradicate the 
colony. The efficacy of the insecticidal treatment was 
evaluated after 7 days.  

Inspections for the aphid’s presence and field 
observations continued during 2018, 2019 and 2020 in 
experimental faba bean plots at LPFS and Tamworth 
Agricultural Institute (TAI) in Tamworth (NSW, 
Australia). Additional data on aphid’s distribution 
were based on observations of commercial faba bean 
crops and received samples collected from private 
gardens in NSW. 

Host range 

A preliminary host range study, including analysis of 
feeding preferences and reproduction, were conducted 
under controlled greenhouse conditions at the TAI 
using a wide range of legume hosts: chickpea (Cicer 

arietinum L.), field pea (Pisum sativum L.), 
desmanthus (Desmanthus virgatus L.), lentil (Lens 

culinaris L.), lucerne (Medicago sativa L.), lupin 
(Lupinus albus L.), mungbean (Vigna radiata L.), snail 
medic (Medicago scutellata L.), subclover (Trifolium 

subterraneum L.) and different vetch species (Vicia 

sativa L., V. villosa Roth, V. palaestina Boiss., V. 

cretica Boiss. & Heldr, V. disperma DC., V. hyrcanica 

Fisch. & C.A.Mey., V. ervilia L., V. lutea L., V. 

graminea Sm. and V. epetiolaris Burkart). Host plants 
were grown in 20 cm diameter pots and placed inside 
entomological cages (33 x 32 x 77 cm). Infestations of 
10 aphids / plant were repeated fortnightly three times. 
Number of aphids were counted weekly for two 
months. Legume species on which aphids did not feed 

or reproduce were considered non-hosts and removed 
from the further experiment after two months. 

A comprehensive host range study was conducted on 
faba bean (cv. Fiord), lentil (cv. PBA Hurricane), vetch 
– V. sativa (cv. Timok), field pea (cv. Kaspa), lucerne
(cv. Hunter River) and subclover (cv. Clare). Fifteen
plants of each host were infested with 10 wingless
adults 7-10 days after plants emerged. After
infestation, the plants were covered with aphid proof
mesh bags. Adults and nymphs were counted 1, 4, 7
and 14 days after infestation (DAI).

Virus transmission 

The suitability of M. crassicauda as a vector of BLRV 
and Pea seed-borne mosaic virus (PSbMV) on faba 
bean was studied. Virus infected faba bean plants were 
placed in an insect cage together with aphids for three 
days, after which healthy faba bean plants were placed 
in the cage together with original infected plants. Three 
days later aphids were killed using Aphidex (500g 
pirimicarb/kg, rate 50g/100l) and original infected 
plants were removed from the cage. Two weeks after 
the insecticide application plants were tested for virus 
presence using Tissue blot immunoassay (TBIA) 
(Freeman et al. 2013). 

RESULTS AND DISCUSSION 

Morphology 

Megoura crassicauda is a large aphid whose body 
length exceeds 3 mm. An adult has a spindle-shaped 
bright green body with dark head, antennae, prothorax, 
legs, siphunculi, cauda and genital plate. The antennae 
exceed the body length and its intense red eyes are one 
of the most easily recognised characters in fresh 
specimens (Figure 1). The thorax and abdomen are 
pale with irregular dark sclerites on the mesothorax 
and two dark lines at the 7th and 8th abdominal 
segments. The siphunculi are swollen with a dark plate 
on the abdomen at their base. The winged adults are 
usually darker in colour than the wingless forms. 
According to Ishikawa and Miura (2007), 
morphological differences between forms are often a 
result of density conditions and interactions between 
individuals. Nymphs are lighter coloured than adults 
(Figure 1) and newly hatched nymphs are pale green 
with red eyes and pale legs. After a few hours, their 
head, antennae, legs and siphuncili become darker.  
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Figure 1. Megoura crassicauda adult with different nymph stages 

Field study 

Observations at LPFS during the 2017 winter cropping 
season showed that M. crassicauda created large 
colonies on faba bean plants in a few days. The 
infestations showed a patchy distribution, caused by 
spread of the aphids from early infested, severely 
stunted, plants. Generally, colonisation was 
concentrated on stem tips and underside of leaves, but 
could progress to include the whole stem, leaves and 
pods. Colonies often consisted of more than a few 
hundred individuals on a single plant, similar to 
observations by Kasai (2016). The dense colonies 
consisted of predominantly wingless aphids and 
spreading was mainly to neighbouring plants. This 
observation is consistent with similar findings of M. 

viciae, which shows a tolerance to crowding rather 
than development of winged adults (Lees, 1967).  

In 2018 and 2019, the aphid was not found in 
experimental faba bean plots at TAI and LPFS. In 
2020, M. crassicauda was noted on a few faba bean 
plants next to a fence line at TAI. Aphidex (500 g 
pirimicarb/kg) was applied and no aphid survival was 
found after one week. However, three weeks later re-
infestation occurred from the same starting point, 
likely originating from woolly pod vetch (V. vilosa) 
from the neighbouring paddock. No aphicide was 
applied as the faba bean plants were soon to be 
harvested. The maturing faba bean plants became 
covered with dense colonies from tips of the plants and 
moving down, causing additional damage like 
necrosis, wilting, stunting and defoliation. The aphids 
moved from necrotic leaves and petioles and to stems 
and pods (Figure 2). At this stage, more winged form 
aphids were noted.  

Figure 2. Colony of M. crassicauda on matured faba bean plants at TAI in 2020 

Duric et. al: Megoura crassiicauda in NSW13
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Distribution 

Megoura crassicauda presence was confirmed in 
September 2017 in faba bean trials at two sites: TAI (-
31.146, 150.970) and LPFS Breeza (-31.178, 150.424). 
Severe drought during 2018 and 2019 caused a 
substantial reduction of commercial faba bean sowings 
in NSW (ABARES, 2020). During this period, the 
aphid was not found in commercial fields or 
experimental plots. Improved seasonal conditions 
during 2020 allowed for increased faba bean sowings 
throughout northern NSW. In July 2020, M. 

crassicauda was noted in faba bean disease screening 
trials at the Grafton Primary Industries Institute (-
29.617, 152.963). This institute is located on the 
northern NSW coast and, apart from experimental 
plots at the institute, faba bean in this region is only 
grown in home gardens. The infestation was limited to 
a few plots only, but all plants in the plots showed a 
high level of colonisation. The aphid was eradicated 
after the application of Aphidex (500 g pirimicarb/kg). 
 
Later in the 2020 season, M. crassicauda was found in 
a commercial faba bean crop in Warrah (-31.670, 
150.648) and was present on woolly pod vetch (V. 

vilosa) along the fence line on the same property. 
Aphid presence was noted during the season in faba 
bean trials at TAI (-31.144, 150.971), LPFS Breeza (-
31.178, 150.422) and in Piallamore (-31.177, 
151.058). During October 2020, there were also 
sightings on faba beans in private gardens at Tamworth 
(-31.260, 150.212), Killara (-33.773, 151.149), 
Mittagong (-34.273, 150.263), and on common vetch 
(V. vilosa) in grassland in Western Sydney NSW (-
33.869, 151.013). It is likely that the aphid used annual 
legume weeds, such as woolly pod vetch, as a host 
plant to maintain its population across two drought 
seasons.  
 
Host range 

Megoura crassicauda feeds selectively on Vicia plants 
such as broad bean (V. faba) and narrowleaf vetch (V. 

angustifolia) (Cheng et al., 2018). This is consistent 
with our preliminary host range study where fast 
reproduction of the aphid was observed in both faba 
bean and vetches (V. sativa). The comprehensive host 
range studies found faba bean to be the primary host 
plant and preferred over vetches, with the highest 
population recorded on faba bean 14 DAI (mean 
number of 81 adults and 133 nymphs) (Figure 3). 

 
The comprehensive host range study confirmed vetch 
(V. sativa) as host, with the highest aphid numbers of 
33 adults and 61 nymphs recorded 7 DAI (Figure 3). 
Fourteen DAI aphid numbers on vetch declined due to 
the lack of food source to support the population 
growth. A similar result was noticed on lentil, where 
the mean number of nymphs decreased from 64 to 35, 
from 7 to 14 DAI respectively. This is consistent with 
previous studies reporting vetch species can host of M. 

crassicauda, except the tiny vetch (Vicia hirsuta (L.) 
Gray) (Lee et al., 2002, Blackman and Eastop, 2006, 
Tsuchida et al., 2011, Ohta et al., 2006). Also, Kasai 
(2016) reported M. crassicauda as the dominant aphid 
on vetch (Vicia sativa subsp. nigra (L.) Ehrh.) during 
spring. The aphid survived and reproduced on stems, 
tendrils and growing tips of field pea in our study, 
which is consistent with observations by Lee et al. 
(2002). We found that field pea supported aphid 
reproduction, with the highest mean number of 
established aphids observed 14 DAI (39 adults and 46 
nymphs). 
 
Lucerne and subclover appeared to be the least 
favourable host plants in the comprehensive study as 
the aphids did not establish on all tested plants and the 
mean number of both adults and nymphs was low. 
However, lucerne and subclover may function as 
alternative hosts because the aphids were able to feed 
and reproduce inside the insect cages on these hosts for 
over four weeks during preliminary host range study 
(Figure 4). There are no records of chickpea, 
desmanthus, lupin, mung bean and snail medic as hosts 
and they appeared to be non-host plants in our study. 
 
Virus transmission 

Our study of virus transmission of BLRV and PSbMV 
by M. crassicauda showed successful transmission 
between faba beans. Symptoms on infected faba bean 
plants were yellowing and upward rolling of leaves and 
stunting of plants for BLRV and yellow and green 
mosaic patterns on leaves for PSbMV. There are no 
prior virus transmission studies on this aphid species 
and this result demonstrates the ability of M. 

crassicauda to vector both non-persistently and 
persistently transmitted viruses (BLRV and PSbMV, 
respectively).  
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Figure 3. Mean numbers of adults and nymphs of M. crassicauda on different hosts 1, 4, 7 and 14 days after 

infestation (DAI) 

 
CONCLUSIONS 

There is currently no consistency for the common 
name of M. crassicauda in the English language. Our 
observations clearly indicate a preference of M. 

crassicauda for faba bean over other hosts like vetches 
and other pulses. We therefore suggest ‘Faba bean 
aphid’ (FBA) as the common name for M. crassicauda. 
 
FBA could be a serious threat to the faba bean industry, 
primarily through feeding damage and its ability to 
form large colonies in a few days. Its ability to transmit 

viruses presents an additional risk, although its slow 
movement through a crop would reduce the speed of 
virus transmission and development within a crop. 
 
FBA is not yet established throughout all faba bean 
growing regions in Australia. Research on the FBA 
persistence on lucerne and native vetches and its 
ecology in the Australian environment is needed to 
fully understand its potential impact on the local faba 
bean industry and, if needed, to develop effective 
control measures. 
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Figure 4. Megoura crassicauda on a) lucerne and b) subclover 
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BOOK REVIEW 

 

Biological Control: Global Impacts, Challenges and Future Directions. 
 

Ed. Peter G Mason. 

 
CSIRO Publishing. October 2021.RRP A$220.00. 

 
 

 
 

The science of biological control, like most other scientific disciplines, is constantly evolving. 
This has resulted in a number of publications on biological control including a range of textbooks (e.g. Heimpel and 
Mills, 2017) and books detailing regional successes and failures (e.g. Moran et al, 2011 and Julien et al, 2012). 
These books focus on the theory of biological control or biological control in specific areas of the world. The current 
volume being reviewed is, to my knowledge, the first book to present a truly global overview of all these factors into 
a single publication.  
 
The first section of the book provides information on biological control programs and agents globally, including the 
diversity of biological control agents; conservation biological control; importation (classical) biological control; 
augmentative biological control and unintentional biological control, which is defined as the accidental introduction 
of natural enemies including both arthropods and pathogens, including some which may have already been under 
evaluation for their future potential. 
 
The second section discusses biological control in the 21st century with chapters on benefits and risks; regulatory 
challenges; access and benefit sharing, focussing on the Convention on Biological Diversity and the Nagoya Protocol 
and their implications for biological control; and biological control and climate change. The impacts of current and 
projected climate change provide ongoing debate amongst biological control practitioners, with this chapter clearly 
outlining various aspects of current knowledge whilst pointing out that there is still a lot to be learnt especially 
regarding integration between studies. The chapter on the Convention on Biological Diversity is especially 
welcomed here as there is often a significant knowledge gap in this area including the somewhat grey area of 
“subsequent commercialisation”.  
 
The third section discusses socioeconomic aspects of biological control. There have been a number of economic 
assessments of biological control programs, for example Page and Lacey (2006). These tend to focus on the 
cost/benefit analysis; however, this current volume includes analysis of public perceptions of biological control and 
the related unrealistic expectations often experienced. Biological control is a public interest science which is usually 
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funded by public money and often conducted on public lands, so public support is essential for its long-term success. 
However, in recent years the science has faced increased scrutiny and regulation in a risk adverse society so getting 
the correct message out is paramount. Also discussed are the economic impacts of biological control both positive 
and negative and the resultant uptake of biological control based on these parameters. 
 
The fourth section presents detailed descriptions of biological control efforts around the world and highlights 
important successes and failures. Once again, this book is the first I am aware of which gives a truly global overview 
of all these programs and includes control of weeds, arthropods, other invertebrates and vertebrates. This section 
takes a critical look at biological control and includes many case studies from each region. Where failures have 
occurred, it presents reasons for these failures and the possible way forward. 
 
The fifth section outlines future prospects for biological control including integrating biological control into pest 
management programs and how biological control can contribute to conservation science and assist in the 
preservation of biodiversity. One chapter discusses biological control in terms of evolutionary ecology and argues 
that invasion biology can guide research into factors important in predicting biological control success as well as 
challenges to discovering and developing new agents and modern approaches to assessing new agents for 
introduction/commercial production. 
 
This is an extremely professionally written and edited body of work which is obviously the product of countless 
hours of input from a wide range of contributors, which reads like a who’s who of biological control. Because of the 
variety of contributors, individual chapters have slight variations in style, representing their authors, but this in no 
way detracts from the quality of the publication. 
 
I thoroughly endorse and recommend this book to all practitioners of biological control science and anyone who is 
interested in furthering their knowledge on this fascinating subject. 
 
Royce H Holtkamp 

Horizon Ecological Consulting 

 
(Disclaimer: I have no connection to the publisher, editor or contributors to this volume and have received no 
financial inducement for my comments.) 
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EVALUATING A NEW TRAP DESIGN FOR THE SURVEILLANCE OF 

QUEENSLAND FRUIT FLY BACTROCERA TRYONI (FROGGATT) (DIPTERA: 

TEPHRITIDAE) IN SOUTHERN AUSTRALIA. 
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Summary 
Fruit fly surveillance remains important for international and domestic trade. The cuelure baited dry Lynfield trap has been the 
standard since the early 1990’s. Here, we tested the Biotrap (two versions) and two other internationally recognized traps (Susbin 
trap and Multi lure trap) against the Lynfield trap. There were no statistical differences and all traps were equivalent to the Lynfield 
trap under our test conditions. 

Keywords: monitoring, Biotrap, Lynfield, Susbin, multi lure, market access 

INTRODUCTION 

Tephritids are a pest of fruit crops and an impediment 
to trade throughout the world (Vargas et al., 2015). In 
Australia, Queensland fruit fly (Qfly), Bactrocera 

tryoni (Froggatt), is the main pest of most tree crops 
and some vegetables along the east coast (Dominiak 
and Mapson 2017).  Lures are essential for 
surveillance and tephritids are attracted to lures 
(Suckling et al. 2016). Cuelure was found to be an 
attractive male lure for many species including Qfly 
(Monro and Richardson 1969). The search for new 
lures continues but cuelure remains the standard 
(Royer et al. 2017). Additionally, trap 
architecture is important in surveillance and 
continues to evolve. Jackson traps (delta design 
using sticky mats) baited with cuelure were used in 
the late 1980’s in New South Wales (NSW). 
Cowley et al (1990) demonstrated the Lynfield 
traps were superior to the Jackson traps and 
subsequently Lynfield traps became the standard 
trap design in southern Australia (Dominiak et 

al. 2003). However, cuelure baited Lynfield traps 
only trap male Qfly. The protein baited McPhail traps 
do attract both males and females but are only about 
one seventh as effective as Lynfield traps for male 
Qfly (Dominiak and Nicol 2010).  

Regarding trap architecture, Jackson traps were 
replaced by Lynfield traps in the 1990’s. Cone traps 
were demonstrated to have some advantages over 
Lynfield traps in certain circumstances and are used 
in some areas (Dominiak et al. 2019). Additionally, 
Ladd traps were assessed in Queensland (Schutze 
et al. 2016). Wicks are commonly used by growers 
and are the current Australian trade standard. The 
wafer is increasingly being used by industry for 
surveillance but is not accepted for international 
trade. However, the dry Lynfield traps (males) using 
wicks baited with 

cuelure, and wet protein baited MacPhail traps 
(female), remain the standards for international trade 
(Dominiak and Nicol 2010). Here, we conducted an 
initial evaluation to demonstrate that Biotraps were 
equivalent to the Australian standard Lynfield trap. 

MATERIALS AND METHODS 
The trial (six treatments – see Table 1) was conducted 
on an apple orchard, Biodynamic Orchard, at 
Merrigum in Victoria between 2 February and 10 April 
2017. The Lynfield trap (Figure 1) was manufactured 
by Biotrap Pty Ltd, Australia in their Victoria facility. 
The Multitrap (Figure 2) was manufactured by Better 
World Manufacturing Inc. Fresno, California, USA. 
The Susbin trap (Figure 3) was provided by Susbin 
S.R.L., Mendoza, Argentina. Two versions of the 
Australian designed and made Biotrap (V1 & V2) 
(Figure 4 and 5) were manufactured by BioTrap Pty 
Ltd. The Biotrap V1 was tested with wick (V1 wick) 
or wafer (V1 wafer) to hold the cuelure and malathion. 
The Biotrap V2 was tested only with the wick.  The 
wafer was supplied by Farma Tech International 
Corporation, North Bend, Washington, USA. Wafers 
(Mallet CL from Farmatech USA) contained 2 gm 
cuelure and 0.5 gm maldison. All other treatments used 
wicks. Wicks contained 4 gm of cuelure plus 0.5 gm 
maldison.  

There were five replications for each treatment and 
treatments were about 40 m apart on every eighth tree. 
Traps in each block were rotated fortnightly. Flies in 
traps were identified and entered into a spreadsheet for 
statistical analysis. Raw data is presented as the 
number of flies trapped per trap per inspection period. 
Data were analysed in Genstat version 18.1 using Reml 
repeated measures with a natural log transformation to 
produce an even distribution of residuals from the 
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mean. Fixed terms were date, treatment and 
date.treatment interaction. 
 

RESULTS 

 
 

 

 

Table 1. Trap catches of male Qfly in six traps over seven trapping dates.   
Dates in 2017 Trap Types 

Biotrap Lynfield 
wick 

Multilure wick Susbin wick 

V1 wafer V1 wick V2 wick 

6 Feb  1.19 (2.4) 1.292 (2.8) 1.418 (3.2) 1.245 (3.0) 0.957 (2.0) 0.774 (1.4) 

13 Feb 1.245 (3.0) 1.316 (3.0) 1.146 (3.8) 1.464 (3.6) 1.691 (4.8) 1.079 (3.2) 

20 Feb 1.705 (4.8) 1.467 (3.4) 1.844 (5.4) 1.651 (4.4) 1.695 (5.4) 1.295 (4.0) 

6 Mar 2.752 (16.6) 2.185 (8.6) 2.836 (16.6) 2.532 (14.8) 2.175 (10.6) 2.449 (13.6 

13 Mar 2.826 (17.6) 2.333 (9.6) 2.681 (15.0) 2.718 (14.4) 2.745 (15.2) 2.488 (12.2) 

27 Mar 3.49 (34.6) 3.143 (26.0) 3.235 (25.2) 2.948 (20.2) 3.205 (24.4) 3.165 (24.6) 

10 Apr 2.429 (11.8) 2.51 (11.6) 2.551 (14.4) 1.971 (7.0) 2.498 (12.2) 2.736 (16.4) 

Average number of 
Qfly 

2.234 (12.97) 2.035 (9.29) 2.244 (11.94) 2.075 (9.63) 2.138 (10.66) 1.998 (10.77) 

 
Data transformed with natural log and analysed by repeated measures in Reml using a power model. Original data (the number of 

flies trapped per trap per inspection period) is in brackets. 

 
 

 

There were significant differences between dates 
(P=<0.001) but no significant differences (P=0.07) 
between treatments (Table 1). There was no significant 
differences in the date.treatment interaction (P=0.173). 
For the individual data, Lsd (P<0.05) within treatments 
= 0.569; within date = 0.635; across treatments and 
dates = 0.637. For the averages for each trap, F 
Pr=0.077; Lsd (Pr<0.05) = 0.201: SE= ±0.102. 
 
Although the analysis showed no difference between 
the traps at a 5% level of significance, there was a 
strong tendency for fewer fruit fly to be caught in the 
Susbin wick trap compared to the Biotrap V2 wick and 
Biotrap V1 wafer. There was a strong tendency for the 
Biotrap V2 wick to catch more fruit fly than the 
Biotrap V1 wafer, particularly on 6 March. 
 

DISCUSSION 

There has been a concern by some trap inspectors that 
Qfly may have entered but left the Biotrap V1 before 

dying. However, we found no significant difference 
between this trap and Biotrap V2, or the three other 
traps. We conclude that the newer version of the 
Biotrap V2 was a suitable replacement for the older 
version (V1) and compared favourably to the other 
international traps. Furthermore, the two Biotrap 
variants were not significantly different to the standard 
Lynfield trap and may be used after confirmation with 
market access authorities.  
 

ACKNOWLEDGEMENTS 

The Lynton Greenwood (Greenwood Biodynamic 
Orchard) is thanked for hosting this trial on their 
property. Steve Booth of GV Environmental 
Monitoring Services, Tatura, conducted the trap 
monitoring and insect identification. Susanna Turpin 
conducted the statistical analysis. Lloyd Kingham and 
Bev Zurbo reviewed an early version of the 
manuscript. Lloyd Stringer and Rory MacLellan 
reviewed the manuscript for the journal. 

 

 
 
 
 
 
 
 

22



BAIN & DOMINIAK FRUIT FLY TRAPS 

Figure 1. Lynfield trap with wick. Figure 2. Multi lure trap. 

Figure 3. Susbin trap. 
Figure 4. Biotrap V1 with wafer. 

Figure 5. Biotrap VV2.Figure 5. Biotrap VV2.
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HOVERFLY MIMICRY; THE HIGHEST FORM OF FLATTERY?  
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Summary 
Syrphid flies, otherwise known as hoverflies, are capable of mimicking bees and wasps. The current known purpose of this is so 
that hoverflies can avoid being eaten by predators, as they appear as a more undesirable option. The mimicry that the hoverflies 
exhibit is more complex as simply just looking like bees, as often visual cues are combined with behavioural cues to trick other 
animals. Other factors can result in trade-offs with their mimicry, such as thermoregulation. What results is often what humans 
would consider an imperfect mimic, but ultimately is still sufficient, as they are able to deceive predators such as spiders.  However, 
there is still much to be learned on the topic of mimicry and hoverflies, with new theories arising that mimicry may also assist in 
reducing competition over infloresences. 
Key Words: mimicry, hoverfly, Batesian,  predation,  competition 
 

INTRODUCTION 

Syrphid flies (hoverflies) can mimic the colour and 
behaviour of bees and wasps (Edmunds and Reader 
2014; Penney et al. 2014). Not everything is 
understood yet about the purpose and the impacts of 
mimicry. Some of the possible impacts of mimicry 
include less predation and less competition (Edmunds 
and Reader 2014; Rashed and Sherratt 2007). Both 
influence their likelihood of survival. Those that 
survive can then pass on these successful traits to the 
next generation (Morris and Reader 2016). Despite 
having clear benefits and purposes, the world of 
mimicry can still be complex. By looking into the 
world of mimicry, we can begin to understand how 
mimic hoverflies have adapted to survive. 
 

BATESIAN MIMICRY 

One benefit of mimicry behaviour and visual 
appearance is to avoid being eaten (Edmunds and 
Reader 2014). The insect will mimic a visual feature of 
another insect, deceiving the predator (Edmunds and 
Reader 2014). This results in the predator avoiding the 
insect, as they think they may be toxic or undesirable 
(Edmunds and Reader 2014). This type of mimicry is 
called Batesian mimicry (Edmunds and Reader 2014).  
One typical mimicry method of hoverflies is to look 
like bees (Edmunds and Reader 2014). In one study, 
the hoverflies that looked like bees were found at the 
same frequency levels in the environment as the bees 
(Edmunds and Reader 2014). This suggests that the 
hoverfly mimics frequency in the environment, is 
dependent on how frequently the bee occurs (Edmunds 
and Reader 2014). For example, if the bee population 
frequency were to decrease, it is expected the hoverfly 
mimics would also decrease. As well as this, it 
emphasises that the presence of the bee in the 

environment is needed for the benefit to occur 
(Edmunds and Reader 2014). 
 

IMPERFECT MIMICRY 

Despite the population's dependence on bees and 
mimicry, not all hoverflies are perfect mimics (Morris 
and Reader 2016). Hoverfly species that look more like 
bees or wasps are more likely to survive (Morris and 
Reader 2016). Even though perfect mimics are less 
likely to be predated on, we still see mimics fall short 
of their goal (Taylor et al. 2016). In the environment, 
there is more than one aspect impacting their ability to 
survive (Taylor et al. 2016). This can affect the visual 
mimicry displays, such as by reducing the colour 
intensity of mimics (Taylor et al. 2016). What results 
is a trade-off occurring, to attempt to maximise 
survival in all aspects (Taylor et al. 2016).  
One trade-off that occurs is between mimicry 
perfection and thermoregulation (Taylor et al. 2016). 
Hoverflies' thermoregulation can be negatively 
affected if their body colour is not black (Taylor et al. 
2016). Hoverfly colouration when mimicking bees and 
wasps results in yellow and orange colours (Taylor et 

al. 2016). These lighter colours reduce their ability to 
absorb heat as fast (Taylor et al. 2016). This will result 
in hoverflies whose colour does not exactly match 
bees, as they need to be darker (Taylor et al. 2016). So, 
while they may not be perfect mimics, this trade-off 
allows for more efficient thermoregulation (Taylor et 

al. 2016). This increases the hoverflies' chance of 
survival, as the trade-off between the two means they 
won't be negatively impacted. 
Despite falling short of being the perfect mimic, 
predators still avoid hoverfly mimics (Morris and 
Reader 2016). For example, crab spiders will avoid 
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insects resembling a wasp (Morris and Reader 2016). 
This means that the crab spider can place an 
evolutionary pressure on the hoverflies (Morris and 
Reader 2016). Since the spider refuses to eat hoverflies 
that look like wasps, this means the hoverflies can pass 
on the successful traits to the next generation (Morris 
and Reader 2016). 
This same study highlighted that we still have much to 
learn about how spiders see insects (Morris and Reader 
2016). Despite humans seeing the hoverfly mimicry as 
imperfect, the spider was still duped (Morris and 
Reader 2016). This reveals the need to study how 
spiders observe prey and determine if they are seeing 
different cues that we are not (Morris and Reader 
2016). This supports that mimicry can trick predators 
and increase survival. Although, mimicry is not always 
used to avoid being dinner. 
 

COMPETITIVE MIMICRY 

While the most common explanation for mimicry is to 
trick predators, this is not the only one. It is possible 
when mimicry occurs, it is to reduce competition with 
other insects (Rashed and Sherratt 2007). Competitive 
mimicry occurs to reduce competition over a shared 
and limited resource (Rashed and Sherratt 2007). For 
this purpose, hoverflies have also been seen mimicking 
wasps (Rashed and Sherratt 2007). Since wasps can 
pose a high risk to other insects, mimicking them could 
decrease competition over inflorescences (Rashed and 
Sherratt 2007). This is because other insects are less 
likely to compete with the insect they see as high risk 
(Rashed and Sherratt 2007). Behaviour is another 
important part of mimicry (Rashed and Sherratt 2007). 
Currently, there is no significant evidence that visual 
cues reduce competition (Rashed and Sherratt 2007). 
Although, this study is limited, as they excluded 
behavioural cues (Rashed and Sherratt 2007). This 
study used fake pinned hoverflies that copied the 
colours of real hoverflies, which restricted the cues 
tested (Rashed and Sherratt 2007).  
Only allowing insects to display visual cues does not 
accurately reflect what would happen in nature. While 
behavioural mimicry does not replace visual mimicry, 
it does help (Penney et al. 2014). Hoverflies that 
displayed behavioural mimicry were classified as good 
mimics by humans (Penney et al. 2014). Again, as 
humans view hoverflies differently than predators, 

what we see as a good mimic, may not always be the 
case (Morris and Reader 2016). Yet, this still supports 
that hoverflies with visual and behavioural mimicry 
should be more convincing. Examples of behavioural 
mimicry can include moving wings, waving their legs, 
and pretending to sting (Penney et al. 2014). With 
further study on mimicry and behaviour, we might find 
support for competitive mimicry. Currently, there is 
only support for Batesian mimicry. With further study 
and focus on all forms of mimicry, we can learn more 
about how they benefit. 
Currently, the evidence for Batesian mimicry indicates 
its importance in survival against predators. Through 
predatorial selection, this also places selective pressure 
on future generations. There is not yet enough 
evidence to support that competitive mimicry can 
occur, but further research is needed. If competitive 
mimicry does occur, this means that hoverflies could 
have a competitive advantage. Despite the known 
benefits of mimicry, there are still aspects of it we don't 
fully understand. For example, how mimicry may 
impact other bodily processes, like how it affects 
thermoregulation. As well as this, little is still known 
of how the hoverflies are selected for predation, and 
how this impacts their evolution. One thing we do 
know at least, is that hoverflies have developed a 
fantastic and successful way to help them survive. 
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Summary 

Predation is a strong selective force driving the evolution of complex antipredator traits. Antipredator defences in the form of 
morphological or chemical weaponry, or behavioural traits, increases a prey organism’s chance of survival when faced with a 
predator. Termites are a group of social insects that possess an arsenal of mechanical and chemical weapons to thwart attacks from 
vertebrate and invertebrate predators. The soldier caste of termites have a range of mandibular modifications, including snapping, 
piercing and crushing mandibles. Some taxa, however, have undergone mandibular regression and are entirely reliant on chemical 
defence. The nasute termites are one such group that have lost their mandibles and instead have a specialised cephalic appendage 
in which they use to eject as viscous defensive secretion.  The chemical and morphological aspects of some termite defences are 
well-studied, but often the behavioural components of complex antipredator traits are often neglected in current studies. Thus, 
improving our understanding of the underlying biological and behavioural mechanisms of termite defence systems will allow us 
to increase our current knowledge of the evolutionary history of a complex social insect taxon. 
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Predator-prey interactions are commonly seen 
throughout the animal kingdom, with predation being 
an important selective force driving the evolution of 
anti-predator defences (Endler, 1991). If prey cannot 
effectively defend themselves from a predator, then 
they are more likely to end up as the predator’s next 
meal. As such, prey have evolved a suite of defence 
mechanisms, from spikes and armour, to warning 
colouration and complex chemical defences, to 
increase their chances of survival when faced with a 
predator (Edmunds, 1974; Endler, 1991). Defensive 
adaptations can be morphological, behavioural, or 
chemical, with some species employing a range of 
tactics to ensure the highest level of protection against 
predators (Emlen, 2008; Ruxton et al. 2019). 
 
When we think of well-defended animals, termites are 
typically not the first thing that comes to mind. 
Termites are a group of social insects that are closely 
related to cockroaches (Inward et al. 2007; Legendre et 
al. 2008). These soft-bodied insects exist in high 
densities in relatively static communities within a nest 
structure (Eggleton, 2011). The colony is divided into 
several castes, including soldiers, workers, 
reproductives and typically a king and queen, each 
with different functional roles within the colony. 
Termites are particularly vulnerable to predation from 
a wide variety of vertebrate and invertebrate predators. 
Termites provide a tasty meal for several animals such 
as anteaters and echidnas, and many arthropods such 
as predatory ants (Deligne et al. 1981; Eggleton, 2011). 
So how do termites protect their colonies given that 

they seem to be a target for so many predatory species? 
The first line of defence for termites stems from their 
sheltered lifestyle. They are hidden away in complex 
tunnels and galleries within nests and therefore 
termites can minimise the risk that they’ll be detected 
(and eaten) by predators (Perna et al. 2008). If this 
fails, however, termites have an arsenal of secondary 
defences they can employ (Eggleton, 2011). 
 
Termites are well-equipped with a variety of 
morphological, chemical, and behavioural traits to 
assist in thwarting predator attack. The soldier caste is 
primarily responsible for colony defence and exhibit 
the highest degree of morphological variation 
compared to the other castes (Eggleton, 2011). Often, 
the heads of soldiers are enlarged and highly 
sclerotised. The mandibles of termite soldiers are 
highly modified for a variety of purposes including 
biting, crushing, snapping and piercing. Those species 
with snapping mandibles can produce rapid strikes that 
can inflict serious injury, or even death to small 
arthropod predators whilst some species can bite or 
latch onto approaching predators in attempt to deter 
them from breaching the nest (Prestwich, 1984; Seid et 
al. 2008). Most of these mandibular adaptations, in 
which are referred to as mechanical defence strategies, 
are often accompanied by some form of chemical 
defence. This can be in the form of secretions exuded 
from specialised glands, the production of alarm 
pheromones or even toxic substances being ejected 
from specialised structures (Mill, 1983; Prestwich, 
1979a,1984; Šobotník et al. 2010). There are examples 
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of some termite species that exhibit suicidal altruism, 
in that they give their life for the benefit of the colony, 
through a process known as autothysis. This process 
sees an individual soldier (or in some species, this 
strategy is employed by workers), essentially commit 
suicide by rupturing internal glands and releasing a 
sticky secretion that coats the predator, thereby 
protecting the rest of colony from a predator attack 
(Bordereau et al. 1997; Prestwich, 1984; Šobotník et 
al. 2012). Autothysis is definitely one of the more 
extreme defensive measures we see termites exhibiting 
as a means of stopping predator attacks. 

By far, the most unique and morphologically 
specialised defence mechanism of termites is seen in 
that of the group Nasutitermitinae, a taxon that relies 
solely on chemical defence. The ‘nasute’ soldiers have 
undergone mandibular regression, in that they have 
reduced or lost their mandibles entirely. Rather, they 
have evolved a specialised cephalic appendage, known 
as the nasus (Prestwich, 1979b, 1984; Šobotník et al. 
2010). This structure resembles an elongated rostrum 
and acts as a deployment mechanism for the soldier’s 
defensive secretion. The nasus essentially acts as a 
biological gun. When faced with a potential threat, 
typically in the form of predatory ants, nasute soldiers 
will eject a toxic, glue-like secretion from the nasus, 
that entangles the predator (Eisner et al. 1976). Due to 
the viscous and rapidly hardening nature of the 
secretion, predators often experience impaired 
movement, blocked spiracles and sensilla and even 
death. The secretion induces grooming behaviour in 
ants, causing the sticky secretion to be further spread 
across the ant’s body. There are 81 genera of nasutes 
worldwide, all of which possess a nasus and defensive 
secretions (Cuezzo and Nickle, 2011). 

The defensive secretion utilised by nasute termites is 
produced by a large, unpaired sac known as the frontal 
gland, which is located within the head capsule. This 
specialised gland is unique to the most advanced 
termite families and is one of the most studied termite 
organs. Within nasutes, the secretion itself may 
represent up to one-tenth of soldier’s fresh body 
(Šobotník et al. 2010). 

The defensive secretion produced by nasute soldiers is 
chemically complex, and possesses some novel 
diterpenes, unique only to termites (Prestwich, 1979b). 
The frontal gland secretion is known to contain a 
mixture of diterpenes and monoterpenes, typically 
along with other compounds such as alcohols and 
ketones (Goh et al. 1990; Prestwich, 1979b). Often, the 
chemical composition of the defensive secretions is 
species-specific (Goh et al. 1990; Gush et al. 1985). 

Diterpenes are the chemical constituent thought to be 
primarily responsible for the physical properties of the 
secretion, namely the congealment of the secretion 
when exposed to air but are also poisonous. The 
monoterpene hydrocarbons in the mixture are thought 
to enhance the stickiness and irritancy of the secretion, 
whilst also acting as a topical poison (Prestwich, 
1979b; Šobotník et al. 2010).   

As if the nasute termite’s defensive secretion wasn’t 
already complex enough, the monoterpenes in the 
secretion also serve as an alarm pheromone and a 
deterrent to other potential predators in the area (Costa-
Leonardo et al. 2009). Once sprayed by an individual 
soldier, the defensive secretion causes the rapid 
recruitment of other soldiers to the area (Prestwich, 
1984; Roisin et al. 1990). Soldiers will typically 
surround the predator, holding a defensive stance, but 
will only spray their secretion if they are directly 
attacked by the predator (Eisner et al. 1976; Lubin 
and Montgomery, 1981). Therefore, the secretion is 
an effective alarm signal and also acts to repel other 
threats around the nest. The presence of the secretion 
in the environment has the potential to deter even 
mammalian predators (Eisner et al. 1976; Šobotník et 
al 2010). 

 It seems that termites are not as vulnerable as we once 
thought. With an impressive arsenal of weapons and 
defensive tactics, termites are more than capable of 
preventing an impending predator attack. Nasutes, in 
particular, are an example of how predation can drive 
the evolution of highly complex and specialised 
adaptations, with chemical modes of defence playing 
an important role in colony survival. The chemical and 
morphological aspects of some termite defences are 
well-studied, but often the behavioural components of 
complex antipredator traits are often neglected in 
current studies. Understanding the biology and 
behaviour underlying termite defence systems is an 
important step towards increasing our understanding of 
the evolutionary history of a complex social insect. 
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Summary 
Zeugodacus (Austrodacus) cucumis is commonly found in Queensland Australia with occasional detections in New South Wales 
(NSW). Latitude 29°S is regarded as the southern boundary of the range of Z. cucumis. Previous detections in NSW were regarded 
as incursions that did not establish. Here, we report on regular detections of Z. cucumis adults south of 29°S in NSW over several 
months that imply an established population. 
Keywords fruit fly host, cucumber fly, trapping 

INTRODUCTION 
Many fruit flies within the genera  Bactrocera and 
Zeugodacus (Diptera: Tephritidae) are economically 
important pests of fruit and vegetable commodities 
that cause disruption to domestic and international 
trade (Clarke et al. 2011; Dominiak and Mapson 
2017). The increased movement of fruit and 
vegetables globally poses a significant threat to food 
security (Bebber et al. 2014; Hertel 2015). There 
are 11 “high priority” tephritids present in 
Australia, and Zeugodacus cucumis (French) 
formerly known as Bactrocera cucumis, is one of 
seven causing significant economic losses (Sultana 
et al. 2020). In eastern Australia, Queensland 
fruit fly, Bactrocera tryoni (Froggatt) (Qfly) is 
the most important fruit fly pest of 
horticulture (Dominiak and Daniels 2012). 
Zeugodacus cucumis is one of the lesser known 
Australian tephritids with a limited host range 
compared to B. tryoni. However, Z. cucumis causes 
trade concerns for New Zealand (Kriticos and Leriche 
2010).  

Hancock et al. (2000) recorded up to 44 known or 
suspected commercial and native Z. cucumis host 
plants although 17 were considered doubtful. Five 
cucurbits (Cucumis sativus, Cucurbita moschata, 

Cucurbita pepo (zucchini), Cucurbita pepo (squash) 
Trichosanthes anguina) and tomatoes 
(Lycopersicon lycopersicum) were recorded as 
major hosts, while papaya (Carica papaya) and 
passionfruit (Passiflora edulis) were noted as 
moderate hosts (Hancock et al. 2000). A more recent 
review of hosts was reported by Dominiak and 
Worsley (2018), but this did not report additional 
hosts. 

Zeugodacus cucumis is restricted to Australia and is 
more frequently reported in Queensland with the 
southern limit regarded as the 29°S latitude, roughly 
along the border between Queensland and New South 

Wales (NSW) (Dominiak and Worsley 2018). There 
have been many detections in NSW, but these are 
regarded as incursions, linked to fruit movements, with 
no establishments (Dominiak and Worsley 2018). 
Bateman (1991) suggested that Z. cucumis showed no 
tendency to spread southwards as Z. cucumis is a 
tropical species and northern NSW was a temperate 
climate. However, the Bureau of Meteorology 
classifies the coastal area in north-east NSW as “warm, 
humid summer” (BOM 2022), equivalent to the area 
around Brisbane where Z. cucumis is common.  

Zeugodacus cucumis is not attracted to cuelure baited 
Lynfield traps (Dominiak and Worsley 2018). Orange 
ammonia and protein hydrolysate baited traps, (usually 
McPhail traps), have attracted male and female Z. 

cucumis, mostly in small numbers (Drew and Hooper 
1981; Drew 1997). Siderhurst and Jang (2010) 
identified a combination of cucumber volatiles 
attractive to Zeugodacus cucurbitae (Coquillett), a 
species which occupies very similar niches to Z. 

cucumis. Also, Jang et al. (2017) reported on field 
trapping and longevity of the lure. Royer et al. (2014) 
assessed the commercial version (Scentry Biologicals 
Pty Ltd) of the new attractant and found that it attracted 
41% of all trap clearances, compared to 27% by 
orange-ammonia. Interestingly, the control traps 
(McPhail traps baited with 10% propylene glycol 
solution) caught 16% of total clearances.  

Virgilio et al. (2015) suggested the elevation of 
Zeugodacus to genus from subgenus and this has 
remained a contentious issue among some taxonomists 
(Hancock and Drew 2015, 2016 and 2018). Recently, 
Starkie (2020) examined the relative merits of 
molecular genetics as opposed to morphological 
characteristics in ascribing Australian fruit flies to 
genera, subgenera and various groupings. Zeugodacus 

cucumis was adopted over Bactrocera cucumis for the 
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cucumber fly in this work. None of the current paper’s 
authors is a taxonomist or molecular geneticist, so we 
cannot comment on the veracity of the various 
arguments. However, the Australian Faunal Directory 
(2022), the Atlas of Living Australia (2022) and Fruit 
Fly ID Australia (2022) have all accepted Zeugodacus 

cucumis as the name for this species. Additionally, 
Doorenweerd et al. (2018) have accepted the genus in 
a global checklist of 932 fruit fly species in the tribe 
Dacini. We have followed the consensus view for this 
paper. 

This paper describes the initial observations of Dr 
Harry Fay and the subsequent surveillance activities 
undertaken to validate the original observations. Then 
we provide empirical surveillance information that is 
not consistent with published literature, which states 
that Z. cucumis was not resident south of latitude 29°S. 

MATERIALS AND METHODS 

All fruit fly surveillance targeting Z. cucumis were 
undertaken at Yamba, NSW, using three surveillance 
protocols which included: 1) visual observation and fly 
collection by hand, 2) traps baited with lures and, 3) 
host fruit sampling.  

Hand collection and lure baited trapping 

7 Oct 2021: visual observation was undertaken and 
one female tephritid, suspected to be Z. 

cucumis, was caught inside Yamba residence 
at latitude 29.442°S. This residence has 
papaya, tomato and passionfruit hosts. 
Additionally, beans (Phaseolus vulgaris) and 
cucurbits were grown nearby. The fly could 
have flown in from outside or most likely 
emerged from waste-bin residue of papaya 
fruit grown on the property. Although the first 
author was familiar with Z. cucumis, a 
photograph (Figure 1.) of the fly was 
provided to Peter Gillespie, Collections 
Curator, Biosecurity Collections, NSW 
Department of Primary Industries, Orange, 
for species verification. 

13 Oct 2021: two female Z. cucumis caught inside 
residence, again most likely originating from 
fruit in the waste bin. Subsequently, five 
Biotraps (Bio Trap Australia Pty Ltd, 
Victoria, Australia) (Figure 2) and modified 
cucumber lure sent from the Department of 
Agriculture and Fisheries Queensland to 
initiate surveillance. Modified cucumber lure 
as per Siderhurst and Jang (2010). 

22 Oct 2021: five Biotraps (three at the residence and 
two at the community garden) with modified 

cucumber lure placed in fruiting papaya trees 
(X2) and adjacent broadleaf tree (X1). There 
were tomato plants and a lime tree (Citrus x 

latifolia) within a few metres. 
22 Oct 2021: one tephritid, apparently Z. cucumis, 

seen sitting on outside of Biotrap dome. Fly 
did not enter trap. 

2 Nov 2021: two Biotraps with the modified cucumber 
lure placed in trees at Yamba Community 
Gardens (latitude 29.428°S). Hosts included 
bananas (Musa x paradisiaca), beans, various 
citrus species, zucchini (Cucurbita pepo), 
papaya, passionfruit, tamarillo (Solanum 

betaceum) and fruiting vegetables including 
capsicum (Capsicum annum), eggplant 
(Solanum melongena) and tomatoes. 

17 Nov 2021: all trapping was discontinued and no 
flies caught at Yamba residence or 
community gardens. 

31 Dec 2021: at Yamba residence, one Biotrap with 
orange-ammonia solution placed in papaya 
trees with green fruit. The orange-ammonia 
was roughly 80 ml commercial orange juice 
(containing reconstituted and fresh juice) and 
80 ml of water plus 10 ml of cloudy ammonia 
(20g/L NH3). The orange-ammonia solution 
was mostly replaced on a weekly basis, while 
flies were recovered daily. There was no 
orange-ammonia solution in the trap from 
7/1/22 until 11/1/22 and from 18/1/22 and 
24/1/22 when it contained only water. Table 
1 provides details of all tephritids recovered 
between 31/12/21 and 3/3/22.  

2 Feb 2022: Additional Biotrap baited with
cuelure/dichlorvos was deployed to 
assess B. tryoni populations. Cuelure is 
in a green wafer (Farma Tech International 
Corporation, North Bend, Washington, 
USA.) containing 2 g of cuelure. The DDVP 
cube (1 cm X 1 cm) was 1.47 g (186 g/
kg dichlorvos active ingredient).  

17 March 2022: specimens of suspect flies were 
submitted for morphological identification to 
Orange Agricultural Institute. 

Fruit sampling 

Additionally, we wanted to gather data on the host 
suitability index of local hosts. Papaya fruit was 
sampled on 15 Oct 2021 (100g), 20 Oct (210 g) and 22 
Oct (100g). Fruit was placed on 2cm of garden soil in 
disposable food containers (6 x 12 x 17 cm) with a 
gauze top and held at ambient temperature for 3-4 
weeks. The soil was sifted for pupal cases or flies.  
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Figure 1. Image of Zeugodacus cucumis caught in Yamba residence. 

Figure 2. Biotrap used in Yamba surveillance in papaya tree. 
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Table 1. Captures of Zeugodacus cucumis, Bactrocera tryoni and B. neohumeralis in a Biotrap containing 

orange-ammonia solution between 31 December 2021 and 3 March 2022. 

Period 

starting 
Z. Cucumis B. tryoni B. neohumeralis

♂ ♀ ♂ ♀ ♂ ♀ 

31/12/21 0 0 0 0 0 0 

07/01/22 0 0 0 0 0 0 

11/01/22 1 6 0 0 0 0 

18/01/22 0 1 0 0 0 0 

24/01/22 0 5 0 0 0 0 

01/02/22 1 7 0 1 0 0 

08/02/22 2 14 0 0 0 0 

15/02/22 1 13 0 1 0 0 

22/02/22 0 8 2 1 0 1 

01/03/22 0 5 1 0 0 0 

Totals 5 59 3 3 0 1 

RESULTS 

Table 1 shows the results of surveillance for Z. cucumis 

(64 flies), B. tryoni (6 flies), and B. neohumeralis 

(Hardy) (1 fly). We trapped 63 female flies (59 were 
Z. cucumis) and eight male flies. Regarding rearing
out, no Z. cucumis were found in sampled fruit. At the
time flies were trapped in January, there were no more
susceptible host fruits on the property. Nearby
properties may have had tomatoes, passionfruit and
perhaps cucurbits growing. Two small capsicums were
set up as above on 1/2/22, and 12 B. tryoni adults were
recovered by 18/2/22. While capsicums are considered
a host of Z. cucumis, they are not regarded as a major
or moderate host (Hancock et al. 2000). Specimens of
trapped flies were confirmed by Orange Agricultural
Institute as Z. cucumis.

DISCUSSION 
There is no recognised level for a breeding population 
for Z. cucumis so we used the 5-fly threshold for a 
breeding population of B. tryoni (Bateman 1991; 
Dominiak et al. 2011). Based on surveillance results, 
we conclude that it is likely that there is a resident 
population of Z. cucumis currently in Yamba NSW. 
This conclusion is at variance to previous reports 
(summarised by Dominiak and Worsley 2018) and 
could reflect a range extension due to climate change. 
Sultana et al. (2020) reported that the range of Z. 

cucumis was projected to extend south along the east 
coast of NSW under projected climate change. 

Our detection of Z. cucumis was slightly south of the 
previously stated southern boundary. There are several 
possible explanations. Zeugodacus cucumis is 
notoriously difficult to attract to traps. It does not 
respond to the three main male lures used for tephritid 
surveillance (Hancock et al. 2000; Royer et al. 2014). 
Therefore, Z. cucumis could have been present for 
some time but not detected in any standard lure traps. 
Additionally, the perception that NSW did not have 
resident populations may have resulted in no 
surveillance in the Yamba region. Another less 
comfortable possibility is this detection is the result of 
climate change (Sultana et al. 2020). Similarly, 
Dominiak and Mapson (2017) reported the increased 
challenges for B. tryoni control due to weather 
changes. Dominiak and Millynn (2022) reported the 
southerly increased populations of Bactrocera 

bryoniae (Tryon) in Sydney, NSW, in the last two 
years. 

The results of Yamba trapping are challenging for 
surveillance. The modified cucumber lure did not 
catch any Z. cucumis, which was contrary to 
expectations. However, this could have been an issue 
of timing, low tephritid populations or the way the 
cucumber volatiles were dispersed and the trap used. 
Additionally, in far north Queensland, Z. cucumis 

populations increase dramatically in December (Royer 
et al. 2014) and this may equate to our January 
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trapping, allowing for the temperature delay between 
the two locations. Drew et al. (1978) reported that 
populations were smaller in southern Queensland 
compared to northern Queensland. The detection in a 
trap with the water/detergent lure is partially consistent 
with the trappings in control traps reported by Royer et 

al. (2014). The modified cucumber lure is known to 
have a short distance of attraction (Royer et al. 2014) 
and fruiting hosts in the immediate area may have been 
more attractive than the surveillance traps. The 
attraction to the water only trap on one occasion 
occurred when there were no ripe fruit near the trap. In 
this case, we suspect that the flies may have been more 
widespread and attracted to the yellow. We suspect 
that there were fewer flies in the local environment 
when the cucumber lure was used. 

Yellow is known to be attractive to many tephritids 
(Prokopy 1972; Meats 1983; Vargas et al.1991) 
because it probably signals the increasing sugar 
content in fruit; sugar is the major component of diet 
removed by B. tryoni (Dominiak and Fanson 2017). 
Superficially, we conclude that traps with yellow 
colouring would be a key component for Z. cucumis 

surveillance. More research is required to optimise the 
trap design and lure for surveillance of Z. cucumis. 

This species has been caught regularly in the yellow 
Biotrap at Yamba (Table 1), with or without an 
attractant, while few B. tryoni have been captured over 
the same period in wet lure trap. This is surprising, 
particularly for summer, when B. tryoni is usually very 
active. The cuelure trap caught 19 male B. tryoni and 
8 male B. neohumeralis between 02/2/22 and 03/03/22. 
The 19 male Qfly trapped in cuelure baited traps is a 
strong contrast to the three male Qfly caught in the wet 
baited traps. This ratio was very similar to the ratio 
reported by Dominiak and Nicol (2010). The cuelure 
baited BioTraps are equivalent to the Australian 
standard cuelure baited Lynfield traps (Bain and 
Dominiak 2022). The detection of B. neohumeralis is 
consistent with the range and summer peak reported by 
Dominiak and Worsley (2016). This data demonstrates 
that B. tryoni was present but poorly attracted to the 
yellow orange ammonia baited traps, consistent with 
Dominiak and Nicol (2010). 

We had hoped to generate some host suitability index 
data (Follett et al. 2021) for Z. cucumis but were 
unsuccessful. Bactrocera tryoni were reared from 
capsicum from the same property in February and 
capsicums can produce 24 adults/kg of fruit (Follett et 

al. 2021).   

Based on our results, we suggest that Z. cucumis, and 
particularly female flies, are more attracted to the 

yellow and/or trap shape than B. tryoni. Royer et al. 
(2014) believed the yellow colour and rounded shape 
of the traps used in their trials was responsible for the 
higher numbers of Z. cucumis caught in the control 
traps than in the Cera traps which contained protein. 
Perhaps there are subtle colour attraction differences in 
the two species. According to Meats 1983, Weldon 
2003, and Dalby-Ball and Meats 2000, B. tryoni is 
attracted to various colours, but primarily yellow. 
Additionally, the attraction of colours and shapes to B. 

tryoni was reviewed by Drew et al. (2003) and Clarke 
et al. (2011). 

In Australia, a liquid lure was developed and was based 
on orange juice and ammonia (Caldwell and May 
1943). This lure attracted both female and male B. 

tryoni and this was used extensively thereafter up to 
current times (May 1958; Caldwell and May 1943, 
Clarke et al. 2011; Dominiak and Nicol 2010). 
Extensive work on novel male lures over the past 
decade (Fay 2010, Royer 2015) has failed to determine 
any attractive lures to Z. cucumis, despite many other 
species responding to unique lures for the first time. It 
should be noted that Royer et al. (2014), Siderhurst and 
Jang (2010) and Jang et al. (2017) all used wet 
McPhail traps in their experiments. Unfortunately, we 
were unable to use McPhail traps, but instead we used 
modified wet Biotraps. Drew and Hooper (1981) 
showed that Z. cucumis were trapped in McPhail traps 
baited with orange-ammonia or protein hydrolysate.  

Therefore, fruit-based or protein attractants in yellow 
traps, similar to lures in McPhail traps, seems to offer 
the best approach to trapping Z. cucumis including at 
the extremities of its range. Additionally, fruit 
sampling is required to rank the ability of hosts to 
support reproduction of Z. cucumis. The ranking by 
Hancock et al. (2000) provides a general guide but 
would be enhanced by a finer analysis as provided by 
Follett et al. (2021). “Very good” hosts could be given 
priority for pest control; pesticides for Z. cucumis were 
reviewed by Senior et al. (2017) and Dominiak (2018). 

The use of better trap type or lures for Z. cucumis will 
help provide a better understanding of how far this 
tephritid has spread southward and if this dispersal is 
permanent or temporary. Our work was very localised 
and we cannot comment on the more southerly 
distribution of Z. cucumis. However, our discovery 
happened coincidently with the start of a project 
specifically designed to explore the southern boundary 
of lesser known tephritids. Our work may provide 
insights into surveillance options for this southern 
range of Z. cucumis. 
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CONTROL OF FUNNEL ANTS, APHAENOGASTER LONGICEPS (SMITH) IN 

AUSTRALIA USING SYNERGY PRO® ANT BAIT 

 
Garry A. Webb 

Sumitomo Chemical Australia Pty Ltd, PO Box 60, Epping, NSW, 2121, Australia 

 
Summary 

Funnel ants (Aphaenogaster spp.) in general are considered nuisance species because they create unsightly mounds in gardens and 
cultivated turf in domestic and commercial situations, but can be of economic importance in sugarcane and pasture.  
Aphaenogaster longiceps (Smith) occurs along the south-east coast of Australia from Mt Gambier in South Australia to 
Rockhampton in Queensland.  It overlaps in range with a very similar species Aphenogaster pythia Forel from Port Macquarie in 
New South Wales northward.  Around Sydney A. longiceps is common in parks, playing fields and semi-rural areas.  Trials were 
conducted at three sites, one in Sydney and two in the southern highlands of NSW near Robertson, to evaluate the efficacy of 
Synergy Pro® Ant Bait.  In all trials, Synergy Pro was applied at two rates: 2 and 4 kg/ha by handspreading.  In all three trials 
Synergy Pro reduced the number of mounds down close to zero over a period of 14 days and maintained low mound counts out to 
10-12 weeks.   
 
Key words: Aphaenogaster longiceps, control, bait, funnel ants 

 
INTRODUCTION 

Aphaenogaster is a cosmopolitan genus occurring 
through most of the world except southern South 
America and southern Africa (Richards 2009). Six 
species of Aphaenogaster are recognised from 
Australia (Shattuck 2008) but only one, 
Aphaenogaster pythia Forel, is an acknowledged pest 
species mostly of sugarcane and pasture (Hitchcock 
1958, 1968, Saunders 1967, 1969, 1970, Wilson 1962).  
Aphaenogaster longiceps (Smith) and A. pythia 
overlap in eastern Australia with the most southern 
extent of A. pythia at Port Macquarie (NSW) (Shattuck 
2008). A. longiceps is most often encountered in sandy 
soils and is an important agent of soil bioturbation in 
natural ecosystems in southeastern Australia 
(Andersen 1988, Richards 2009, Shattuck 2008).  They 
have large subterranean colonies with multiple funnel-
shaped entrances and they regularly move nests and 
entrances contributing to local surface disturbance 
(Hughes 1990). 
 
In cultivated turf A. longiceps is considered a nuisance 
causing unsightly mounds and bare patches (Murray 
1982) and may cause more extensive damage to even 
surfaces on golf courses, pasture and unsealed airstrips 
(Shattuck 2008).  Aphaenogaster-infested sugarcane 
and turf is usually treated with liquid insecticides 
(Murray 1982, Saunders 1969, Wilson 1962).  To my 
knowledge bait treatments (successful or otherwise) 
have not been reported in any detail.  Wilson (1962) 
reported that an undisclosed “poisoned bait” had no 
effect on A. pythia in sugarcane.  In the process of 
development of a bait, presumably in the laboratory, A. 

pythia readily took sugar and molasses but showed no 
interest in bran and pollard (from the grain-milling 
process) and meat-meal (slaughterhouse waste) 
(Hitchcock 1958).  
 

Synergy Pro is a new ant bait commercialised in 
Australia which combines two active ingredients 
(2.5g/kg pyriproxyfen, 3.65g/kg hydramethylnon), and 
two granule types based on reprocessed granulated 
corn and extruded protein, which is designed to be 
attractive to a wide range of pest ant species.  Three 
sites with moderate to high A. longiceps activity were 
selected as trial sites to assess the efficacy of Synergy 
Pro.  All three sites were close to Sydney (NSW) and 
typically semi-natural with sparse grass and herb cover 
under a eucalypt forest canopy. 
 

MATERIALS AND METHODS 

Three trials were conducted during late summer and 
autumn of 2016 near Sydney (NSW) in three moderate 
to heavily infested areas to evaluate the efficacy of 
Synergy Pro against A. longiceps.  Commercially 
available 500g containers of recently manufactured 
material (August 2015, batch no. 201508Syn) were 
used in all three trials.  Bait was applied by hand after 
weighing out the required amount of bait into clip-seal 
bags.  Bait was evenly distributed across each plot.  In 
the absence of rain or other physical disturbance 
Aphaenogaster mounds can appear intact for long 
periods of time.  Hence, immediately after each 
assessment in each trial each visible mound was 
stomped on with the heal of a boot so only freshly 
created or repaired mounds were counted at the next 
assessment.  For the first assessment, mound 
destruction occurred the day after bait application and 
the first mound count. 
 

Carss Park (33°59’21’’S, 151°06’53’’E) 
The trial was located along a sealed path with a timber 
railing fence separating the edge of the path and the 
adjoining natural bushland.  Fence posts were spaced 
2.6m apart and square plots were assigned to an area 
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of 2.6 x 2.6m leading back from the posts into the 
bushland.  There were 144 available plots of which 55 
plots contained zero mounds and were excluded.  Of 
the remaining 89 plots, 30 were randomly chosen and 
assigned to three treatments (untreated control - UTC, 
Synergy Pro 2kg/ha and Synergy Pro 4kg/ha).  Bait 
was applied twice, firstly on 2 March 2016 and then 
again on 1 April 2016.  Mound counts were conducted 
at roughly weekly intervals until 22 April 2016 (51 
days after treatment 1) and then again at 62 and 69 
DAT1. 

Robertson (1) 34°37’22’’S, 150°34’56’’E 

The trial was located along a fenceline in a paddock 
grazed periodically by cattle with a ground cover of 
various grasses, herbs and leaf litter (Figures 1 and 2).  
Fence posts were spaced 3.8 m apart square plots were 
assigned to an area of 3.8 x 3.8 m leading back from 
the posts into the paddock. There were 64 available 
plots of which 14 plots contained zero mounds and 
were excluded.  Of the remaining 50 plots, 30 were 
randomly chosen and assigned to three treatments 
(UTC, Synergy Pro 2kg/ha and Synergy Pro 4kg/ha).  
Bait was applied on a single occasion on 18 February 
2016.  Mound counts were conducted at roughly 
weekly intervals until 15 April 2016 (57 days after 
treatment) and then again at 74 and 82 DA.

Figure 1: Typical environment for A. longiceps (Robertson 1 site) 

Figure 2: Typical A. longiceps mounds. 
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Robertson (2) 34°37’34’’S, 150°34’51’’E 

The trial was located along a fenceline in a nearby 
paddock to Robertson 1 with the same environmental 
conditions and plot layout.  There were 36 available 
plots of which just one plot contained zero mounds and 
was excluded.  Of the remaining 35 plots, 21 were 
randomly chosen and assigned to three treatments 
(UTC, Synergy Pro 2kg/ha and Synergy Pro 4kg/ha).  
Bait was applied on a single occasion on 18 February 
2016.  Mound counts were conducted at roughly 
weekly intervals until 15 April 2016 (57 days after 
treatment) and then again at 74 and 82 DAT. 
 

Weather Conditions 

During the period of the trials (February to May 2016), 
weather conditions in both Robertson (nearest weather 
station Moss Vale) and Carss Park (nearest weather 
station Sydney airport) were similar to the long term 
averages for both rainfall and maximum temperature.  
For Carss Park, average annual rainfall is 1080mm 
with predominantly summer-autumn rainfall.   
Average summer (January) minimum and maximum 

temperatures are 18 and 27 °C respectively and the 
average winter (July) range is 7-17 °C.  

For Robertson, average annual rainfall is 1659mm 
which is spread fairly evenly across the year.   Average 
summer (January) minimum and maximum 
temperatures are 16 and 26 °C respectively and the 
average winter (July) range is 6-16 °C.  

Statistical Analysis 

A non-parametric Kruskal-Wallis one-way ANOVA 
and Dunn’s all-pairwise comparison test (Statistix ver. 
10, Analytical Software, Florida) were used to 
compare differences in active mound numbers between 
treatments within each time period in each trial.     

 

RESULTS  

Few workers were observed foraging during the day.  
Nevertheless, bait was carried back to the nest (Figure 
3). Observations during the day following bait 
application indicated that all or most of the bait 
granules had been retrieved during the previous day or 
overnight.  

 
Figure 3: A. longiceps worker retrieving a corn granule. 
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By the first post-application assessment, there was 
already evidence of A. longiceps mortality with 
graveyards forming at the base of most mounds (Figure 
4).  During the first week after application all or most 
mounds were repaired or new ones established 
indicating that colony collapse had not occurred during 
that first week.  At all three sites the decline in funnel 
ant mounds began between week 1 and week 2 after 
application and from week 2 onwards until completion 
of each trial there was a significant difference between 

the two rates of Synergy Pro and the untreated control 
(p < 0.01) (Figures 5, 6, 7).  By 2 weeks after 
application almost no active mounds were present in 
treated plots in all 3 trials.  At no point in time in any 
of the three trials was there a significant difference in 
active mound numbers between the two rates. There 
was no apparent difference between a single treatment 
(Robertson 1 and 2) and two treatments 1 month apart 
(Carss Park). 

Figure 4: A weathered and damaged A. longiceps mound with dead workers scattered around the mound. 

GEN. APPL. ENT. VOL. 50, 2022 42



WEBB: FUNNEL ANT CONTROL 

 

Figure 5: Results of trial 1 (Carss Park site).  DAT = days after treatment, UTC = untreated control. Error 

bars are only shown for Pre and 7DAT assessments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Results of trial 2 (Robertson 1 site).  DAT = days after treatment, UTC = untreated control.  Error 

bars are shown only for Pre and 8DAT assessments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

 

 

 

 

 

 

 

 

0

2

4

6

8

10

12

Pre 8 DAT 15 DAT 22DAT 29DAT 35DAT 43DAT 50DAT 57DAT 74DAT 82DAT

A
ct

iv
e

 M
o

u
n

d
s 

(M
e

a
n

 ±
S
E

)

UTC 2kg/ha 4kg/ha

43



GEN. APPL. ENT. VOL. 50, 2022 

 

Figure 7: Results of trial 3 (Robertson 2 site).  DAT = days after treatment, UTC = untreated control.  Error 

bars are shown only for Pre and 8DAT assessments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISUSSION 

Aphaenogaster spp. are considered to be omnivorous 
and generalist feeders (Richards 2009).  In Australia, 
A. pythia is most often described as a subterranean 
feeder on small invertebrates encountered below 
ground or fallen into the funnel, and even their own 
dead (Hitchcock 1958, 1968, Saunders 1961, 1970, 
Shattuck 2008).  There are also records of subterranean 
mutualistic relationships between A. pythia and aphids 
and leafhoppers (Hitchcock 1967, Saunders 1967) and 
direct feeding on the sap of plant roots (Hitchcock 
1958, Wilson 1962). Less is known about the feeding 
habits of A. longiceps but it is known to harvest seeds 
(Richards 2009).  Foraging Aphaenogaster workers are 
rarely observed on the surface during the day and 
mostly near the nest entrance (Richards 2009, Shattuck 
2008).  Given that they appear to be mostly 
subterranean feeders, the use of bait to control this 
species seemed unlikely to succeed.  Much of what we 
know about their foraging habits relate to A. pythia 
from north Queensland which are rarely encountered 
foraging above ground whereas A. longiceps clearly 
does forage above-ground during the day.  Preliminary 
trials conducted in south-east Queensland on A. pythia 
(Webb pers. obs.) have shown that, although there was 
little or no evidence of diurnal foraging, bait was taken 

into the nest during the night-time and resulted in clear 
mortality over the subsequent week – evident in piles 
of dead individuals at the base of mounds.  
A. longiceps workers were observed retrieving both 
types of granules during the day and there appear no 
obvious tendency towards one or other.  There was no 
evidence of bait rejection the day after application ie. 
bait granules ejected from the mound. 
 
It could be argued that the technique of stomping on 
active mounds after assessments could lead to 
disruption of the colony and maybe cessation of mound 
repair.  There was no evidence of this in this study as 
the number of mounds recorded during the second 
assessment at each site was generally similar to the pre-
treatment assessment.  Further, it is known that 
Aphaenogaster spp. can refurbish or even move nests 
overnight (Hughes 1990, Richards 2009) and 
Aphaenogaster mounds are easily damaged by 

physical forces such as rainsplash and overland water 
flow.   
 
The weather conditions during the trial period were 
similar to the long-term averages for rainfall and 
maximum temperature in those locations and A. 
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longiceps activity reflected that.  As a postscript to this 
work, in the subsequent years since these trials were 
conducted attempts at conducting further trials have 
met with failure due to the prolonged drought.  In most 
sites colonies of A. longiceps and A. pythia have 
retreated well below ground and discontinued 
maintenance of mounds with mound formation 
occurring only after significant rainfall. Colonies are 
known to remain deep underground until moisture 
conditions at ground level are conducive (Saunders 
1961, 1970).  

The three trials were consistent in that they showed a 
rapid decline of active mounds after week 2 and that 
there was no advantage of the 4kg/ha rate over the 
2kg/ha rate.  The three sites demonstrated effective 
control of A. longiceps for 10-12 weeks.  A second 
application may be required around the 10-12 week 
mark and given the partial nocturnal activity of the 
species, application late afternoon may also be 
beneficial. 
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SCIENTIFIC NOTE 

PLANT HOSTS AND POTENTIAL LARVAL FOOD OF EUNATALIS NINAE 

GERSTMEIER AND SEITNER (CLERIDAE: CLERINAE). 

Garry A. Webb 

Technomyrmex Pty Ltd, PO Box 2076, Taren Point, NSW, 2229 

Summary 
Eunatalis ninae Gerstmeier and Seinter is recorded from a range of plant hosts and associated with a number of potential insect 
prey species emerging from the same plant material.  Eunatalis ninae was reared from species of Eucalyptus, Angophora, Acacia, 
Casuarina and Eleaocarpus from southern Sydney.  Timber boring species that co-existed with E. ninae include several species 
of Cerambycidae, Curculionidae and Buprestidae. While E. ninae cannot be confirmed as predators of these species, their co-
emergence suggests a predator-prey association.  
Keywords: Eunatalis ninae, Cleridae. 

INTRODUCTION 

Recently, the genus Eunatalis was revised by 
Gerstmeier and Seitner (2013) who described several 
new species including E. ninae from eastern Australia 
(Townsville in Qld to Adelaide in SA).  They listed 
several specimens with host data (either plant or insect) 
including three records of emergence from Acacia 

longifolia (Andr.) Willd. and two records of predation 
on woodboring insects, Ancita marginicollis 
(Boisduval) and a species of Melobasis (Buprestidae).  
Both Ancita and Melobasis are common timber borers 
of A. longifolia (Froggatt 1907, Gurney 1910, Van den 
Berg 1982, Webb 1987, Webb 1997).  For other 
species of Eunatalis, Gerstmeier and Seitmer (2013) 
listed label data suggesting associations with Bursaria, 
Acacia and Eucalyptus, and more detailed reference to 
E. planipennis (Blackburn) in the tunnels of
Phoracantha mastersi (Pascoe) and Coptorcercus

aberrans Newman (both Cerambycidae).
Additionally, there are many references to species of
Eunatalis being found under the bark of eucalypt and
wattle trees.

The recent review of Eunatalis makes it difficult to 
validate some of the previous records in the historical 
literature.  Many specimens with prior species 
determinations on their labels cited by Gerstmeier and 
Seitmer (2013) now reside under different species as a 
result of their review.  Nevertheless, they remain useful 
for the genus as a whole.  Eunatalis larvae are known 
predators of timber borers, predominantly 
Cerambycidae (Coleoptera), and commonly are found 
occupying their excavated chambers or under the bark 
of eucalypts and wattles (Bashford 1994, Bashford 
2004,Gerstmeier and Seitner 2013, McKeown 1944). 
Froggatt (1907) suggested that Eunatalis porcata (F.) 
was probably “parasitic” on Phoracantha spp..  

Bashford (1994) recorded E. porcatus as predators of 
Epithora dorsalis Macleay from Eucalyptus obliqua 
L’Herit in Tasmania.  Also, Bashford (2004) reared E. 

porcatus from many Tasmanian Eucalyptus spp., 
coincident with the emergence of species of 
Cerambycidae and Curculionidae.    

Other species of clerids have been reared from timber 
but not associated with any specific larval host 
(Bashford 1991, Webb 1990, Webb 1994).  However, 
Froggatt (1916) described the life history of 
Trogodendron fasciculatum Schreibers in some detail, 
as a predator of Phoracantha recurva Newman.  
Hawkeswood (1991) reared Tarsostenus univittatus 
(Rossi) from Acacia bidwillii Benth., from which 
Chlorophorus curtisi (Laport and Gory) 
(Cerambycidae) also emerged. In his review of the 
Tarsosteninae, Opitz (2016) noted several instances 
where members of this tribe were predatory on wood 
boring beetles, primarily Lyctidae and Bostrychidae. 

During the process of collecting and storing infested 
timber to rear timber-boring Coleoptera, the occasional 
E. ninae has emerged.  Timber samples were 
maintained in plastic tubs under semi-controlled 
conditions within the garage of a suburban house in 
Sydney (Australia).  

RESULTS AND DISCUSSION 

Gerstmeier and Seitner (2013) listed a number of 
records of Eunatalis spp. associated with either plant 
hosts and/or potential insect prey (Table 1).  Acacia 
and Eucalyptus appear to be the most common host 
plants. The two more specific records (both from 
Queensland) associate E. planipennis with the 
cerambycid species Coptocercus aberrans and 

https://en.wikipedia.org/wiki/Willd.
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Tryphocaria mastersi (both Cerambycidae: 
Cerambycinae: Phoracanthini). In this study, several 
specimens of E. natalis emerged from stored timber 
and some can be linked with potential prey species 
(Table 2).  

It is not possible to confirm E. natalis as a predator 
with specific timber borers unless there is clear 
evidence of clerid larvae ingesting larvae or pupae of 
these species. However, it is highly likely that there is 
a direct link where they emerge from the same timber 
material, and particularly in isolation with only one 
potential prey species.  This was the case with three 
records, Bethelium sp. (Cerambycidae: Lamiinae), 
Atesta antennale (Carter) (Cerambycidae: 
Cerambycinae) and a small (as yet) undetermined 
buprestid species.  In the remaining cases, multiple 
potential insect prey were reared from the stored 
timber.  All were Cerambycidae, except for 
Orthorhinus cylindirostris (F.) (Curculionidae).  

Eunalatis natalis, along with other species of 
Eunatalis, appear to be polyphagous and are probably 
generalist predators of other insects that inhabit timber, 
particularly in their larval and pupal stages. 
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Table 1: Records of Eunatalis spp. and associated plant hosts or potential larval food (from Gerstmeier and Seitner 2013) 

Eunatalis species State Location Host plant Associated 

insects 

Label Comments Collection 

E. ninae NSW Redhead (“SE of Teree”) 
(presumably Taree) 

Acacia 

longifolia 

None recorded branch collected dead in woodland—littoral rainf. 
interface; predated on small Melobasis buprestids in 
captivity 

ANIC 

E. ninae NSW Redhead (“SE of Teree”) 
(presumably Taree) 

Acacia sp. None recorded emerged, 29–31 Dec. 1983, G. Williams, Acacia branch ANIC 

E. ninae NSW Wolli Creek, Earlwood Acacia 

longifolia 

None recorded emerged 10.II.85, S. Watkins; reared from Acacia 
longifolia bin.no. 23 (ANIC). 

ANIC 

E. plannipennis Vic Shepparton Eucalyptus 

grandis 

None recorded E. grandis (tall) Jan 1995, Emerged Oct 1995 ANIC 

E. plannipennis Qld Braemer State Forest Eucalyptus 

maculatus 

Coptocercus 

aberrans 

5 Oct. 1994, F.R. Wylie, F.J. King, M. DeBaar; present in 
Coptocercus aberrans hole 

QDPC 

E. plannipennis Qld Braemer State Forest Eucalyptus 

maculatus 

Tryphocaria 

mastersi 

emerg. 24 July 1990, F.R. Wylie, M. DeBaar, Accn.No. 
6535-8; ex tunnels, Tryphocaria mastersi, ex trunk, 
standing Euc. maculata; O-166590  

QDPC 

E. fasciata WA Goomalling Acacia 

acuminata 

None recorded 5 25.IV.79, R.P. McMillan; out from tunnel in Acacia 
acuminata. 

WAMP 

E. lugubris Qld Jericho Bursaria incana None recorded 77 km. S of Jericho, Qld. T.M. Hanlon, ex. Bursaria 
incana, K 324504 (AM). 

AM 

E. lugubris WA McDermid Rock Acacia 

lasiocalyx 

None recorded 20.x.2001, S. Bily leg.; ex. l. XII.2002, Acacia lasiocalyx
(JRCP).

JRCP 

ANIC (Australian National Insect Collection, CSIRO, Canberra; QDPC (Queensland Primary Industries Insect Collection, Brisbane); WAMP (Western Australian 
Museum, Perth), Jiri Kolcik Collection, Czech Republic). 
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Table 2.  Records of E. natalis emerging from stored timber and associated timber-boring species in this study 

Location Plant species Plant Material 

Collected 

Emerged Associated species Emergence Date (No. 

specimens) 

Comments 

NSW, Wanda Casuarina glauca 5 Feb. 2019 21 Dec. 2019 Bethelium sp. 
(Cerambycidae) 

10 Dec. 2019 (1) 
 18 Dec. 2019 (1) 

Cut live from 
cerambycid pupal 
cell. 

NSW, 
Woolooware 

Acacia longifolia 25 Nov. 2018 19 Feb. 2019 None Emerged 

NSW, Wanda Acacia longifolia 5 May 2019 5 Jan. 2020 Piesarthrius marginellus 

(Cerambycidae) 
10 Dec. 2019 (1) Emerged 

Neissa sp. (Cerambycidae) 21 Dec. 2019 (1) 
5 Jan. 2020 (1) 
4 Feb. 2020 (1) 

Emerged 

NSW, Royal 
National Park, 
Wattamolla 

Eucalyptus 

camfieldii 

15 Sep. 2020 5 Jan. 2021 Proagapete sp. 

(Cerambycidae) 
19 Sep. 2020 (1) 
4 Feb. 2021 (1) 
11 Mar. 2021 (1) 
16 Mar. 2021 (1) 
2 Apr. 2021 (6) 

Emerged 

Scolecobrotus westwoodii 

(Cerambycidae) 
16 Mar. 21 (2) 
2 Apr. 2021 (1) 

Emerged 

NSW, Bonnet Bay Eleaocarpus 

reticulatus 

16 Jan. 2020 23 Dec. 2020 Uracanthis acutus 

(Cerambycidae) 
25 Nov. 2020 (1) Emerged 

Orthorhinus sp. 

(Curculionidae) 
25 Oct. 2020 (2) 
3 Nov. 2020 (1) 

Emerged 

NSW, Barden 
Ridge 

Angophora costata 14 Jun. 2020 4 Jan. 2021 Atesta antennale 

(Cerambycidae) 
12-19 Nov. 2020 (5)
2 Dec. 2020 (1)
1 Feb. 2021 (1)

Emerged 

NSW, Royal 
National Park, 
Little Marley 
Firetrail 

Angophora hispida 29 Jul. 2020 27 Nov. 2020 Undetermined small 
Buprestid sp. 
(Buprestidae) 

13 Dec. 2020 (1) Emerged 
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