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SOME LARVAL HOST PLANTS FOR APHANASIUM AUSTRALE (CERAMBYCIDAE:
CERAMBYCINAE: APHANASINI): PROTEACEAE APPEAR TO BE THE SOLE
LARVAL HOSTS FOR THIS TRIBE.

Garry A. Webb

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

Summary
The range of larval host plants for Aphanasium australe (Boisduval) is expanded to include several species of Grevillea in the
Sydney region. Adult A. australe were reared from several species of Grevillea, G. buxifolia (Sm.) R.Br., G. oleoides Sieber ex
Schult. & Schult., G. sericea (Sm.) R.Br. and G. speciosa (Knight) McGill. An additional record for Hakea sericea
Schrad. & J.C.Wendl. is provided. In Hakea, A. australe has been found to infest the stems and roots but in Grevillea, it appears
to be confined to infestation of the root system. The only known larval host records for Aphanasium spp. are Hakea and Grevillea

(Proteaceae).

Key Words: Aphanasium, Aphanosperma, Cerambycidae, larval hosts, Grevillea, Hakea

INTRODUCTION

Aphanasium australe is known to breed in species of
Hakea and Grevillea (Proteaceae) (Froggatt 1895,
Duffy 1963, Moore 1964, Webb 1987, Webb et al.
1988). Nothing is known of the biology of the other
species of Aphanasium (Slipinski and Escalona 2016).
In Hakea, multiple A. australe larvae may be active in
the roots, stem and branches without necessarily
causing death of the plant (Duffy 1963, Moore 1964).
Infestation in the stem causes the stem to swell and
produce a gummy exudate (Duffy 1963). Moore
(1964) indicates that adults emerge from November
onwards and have one generation per year.

Britton (1968) described the new genus Aphanosperma
with two species in the tribe Aphanasini, which had
previously only contained the single genus
Aphanasium.  Webb (2020) provided records of
Aphanosperma orientalis Britton from two species of
Persoonia, P. levis (Cav) Domin. and P. lanceolata
Andrews and then later from two additional species, P.
pinifolia R. Br. and P. linearis Andrews (Webb 2022).
Previously, species of Aphanosperma, specifically A.
occidentalis Britton, had only been recorded from
Hakea (Proteaceae) woody fruits in Western Australia
(Britton 1968).

Infested root balls and lower stems of species of
Grevillea and Hakea were collected from various
locations in southern Sydney (New South Wales)
during 2020-21 and maintained in plastic tubs under
semi-controlled conditions. Progressively over time,
adult specimens of A. australe emerged.

RESULTS

New A. australe records from Proteaceae

Grevillea buxifolia

1. NSW, Menai, Heathcote Rd., collected on 26
September 2021, emerged on 29 December 2021
from the below ground root mass (1 specimen).

2. NSW, Royal National Park, Curra Moors Fire
Trail, collected on 24 September 2021, emerged
on 19 January 2022 from the below ground root
mass (1 specimen).

Grevillea oleoides

1. NSW, Royal National Park, Curra Moors Fire
Trail., collected on 16 September 2021, emerged
on 16 November 2021 from the below ground root
mass (1 specimen).

Grevillea sericea

1. NSW, Menai, Heathcote Rd., collected on 15
September 2021, emerged on 18, 25 and 30
November 2021 from the below ground root mass
(6 specimens from 6 individual plants).

2. NSW, Menai, Heathcote Rd., collected on 26
September 2021, emerged on 2 November 2021
from the below ground root mass (1 specimen).

3.  NSW, Royal National Park, Loftus Trig, collected
on 15 September 2021, emerged on 21 February
2022 from the below ground root mass (1
specimen).

Grevillea speciosa

1. NSW, Menai, Heathcote Rd., collected on 26
September 2021, emerged on 28 October, 14 and
19 December 2021 from the below ground root
mass (4 specimens from 4 individual plants).

Hakea sericea

1. NSW, Woronora River, “The Needles”, collected
on 7 July 2020, emerged on 26 October 2020 from
the lower stem (1 specimen).
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The one specimen that emerged from H. sericea did so
from a segment of the stem taken from just above
ground level. In contrast, all specimens that emerged
from Grevillea spp. did so from excavated root
material even though stem material was present in
some wood samples collected. Infestation by A.
australe was most common in Grevillea specimens
growing on dry lateritic outcrops with poor soil
moisture. Plants were generally in poor condition,
rarely exceeded 1 m in height and ca. 25 mm in
diameter at ground level, had root systems close to the
surface and were easily pulled from the ground. A
large number of specimens of G. buxifolia, G. sericea
and G. oleoides growing in deeper soils were inspected
by excavating soil from around the base but not
removing the plant. These specimens generally had
more robust root systems and no active infestations or
previous damage by A. australe were evident.

Generally, only one larva was present in the root
system of any one plant but in the case of two G.
sericea samples, two larvae were present. In both
cases only one specimen emerged successfully. All
plant material collected was from living plants and in
many cases the root systems had previous damage. In
some cases, there appear to be little or no undamaged
root material left — yet the plants were alive.

Larvae tunnel towards the extremity of the root and
then return close to the stem to pupate (Figures 1 and
2). Young larvae tunnel below the cambial layer and
as they grow and return to the proximal part of the root
create a much larger chamber packed with fine wood
fibres in which they subsequently pupate. No actual
emergence holes were observed. However, in most
cases, much of the root system close to the stem had
cracks or damage caused by previous infestation
through which the adults emerge.

DISCUSSION
Specimens emerged over an extended period from late
October to Late February but the majority emerged
during November. This is consistent with the
observations of Moore (1964). The delayed
emergences after November may have resulted from
confinement under artificial conditions.

The published record of A. australe infesting Grevillea
(G. rosmarinifolia A. Cunn.) (Webb 1987) provided no
other biological data and the specimen, now residing

in the collection of the NSW Department of Primary
Industries (Orange), has no other label data attached.

These records are the first to detail aspects of the
biology of A. australe in Grevillea. Infestation in
Grevillea differs from that of Hakea in that larvae work
within the root system and pupate close to the base of
the plant. Whereas, in Hakea, they are mostly recorded
in the stem and branches but also roots (Duffy 1963,
Moore 1964).

Many Grevillea specimens had evidence of previous
damage by A. australe and at least two specimens of
G. sericea had more than one larvae present in the root
system. This indicates that plants can withstand
multiple infestation in the same season and over
multiple seasons.
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Figure 1. A. Young larva tunneling in apparently healthy G. sericea root. B. Older larva returning to the main root
mass in G. buxifolia. C. Pupae enclosed in wood shavings close to the base of the stem in G. sericea. D. Pupae extracted
from pupal chamber in G. sericea.
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Figure 2. A. Recently eclosed adult at the base of the root mass in G. oleoides. B. Recently eclosed adult emerging
from previous damaged material in G. sericea C. Fully sclerotized adult extracted from the subterranean base of the
stem of G. oleoides at the point of root attachment.
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SCIENTIFIC NOTE

DNA BARCODE IDENTIFICATION OF AUSTRALIAN COLLECTED MUSHROOM
FLY Coboldia fuscipes (MEIGEN, 1830) (SCATOPSIDAE: DIPTERA)

Duong T. Nguyen*, Yizhou Chen and Grant A. Herron

New South Wales Department of Primary Industries, Elizabeth Macarthur Agricultural Institute, PMB 4008, Narellan 2567
Email: *duong.nguyen@dpi.nsw.gov.au

Summary
Mushroom fly Coboldia fuscipes was recently found contaminating Elizabeth Macarthur Agricultural Institute (EMALI) insectary
cultures. Species identification secured via DNA barcoding was followed by phylogenetic analysis to determine the phylogenetic
relationship of this introduced pest. We found that DNA barcodes of EMAI-collected C. fuscipes were matched to North American

accessions of the species, which might imply a Nearctic rather than Palearctic source origin of the pest in Australia.

Keywords: phylogenetic relationship, Cytochrome ¢ Oxidase Subunit I (COI), genetic bottlenecks, invasion.

INTRODUCTION

Coboldia fuscipes is known for a Palearctic habit
(Fauna Europaea 2022) where it is the most important
fly pest of oyster mushroom (Yi ez al. 2008). It is now
in the Southern hemisphere being present in Australia
including the Australian Capital Territory, New South
Wales, Queensland, South Australia, Victoria and
Western Australia (AFD 2022). Recently we found
unwanted C. fuscipes in an Elizabeth Macarthur
Agricultural Institute research insectary. We thought it
a possible exotic, so did DNA barcoding followed by
a phylogenetic relationship analysis. Here we present
the output of that investigation.

METHODS
Samples were collected in Elizabeth Macarthur
Agricultural Institute (EMAI) insectary cultures. Total
DNA was extracted from the whole body of individual
adult specimens with 5% Chelex®100 (Sigma-
Aldrich®) based on the manufacturer’s instructions
with some modifications. The Cytochrome ¢ Oxidase
Subunit I (COI) was then amplified by Polymerase
Chain Reaction (PCR), using the universal primers
LCO1490 and HCO2198 (Folmer et al. 1994). PCR
was performed in a 25 pL reaction containing 1x
MyFi™ Mix (Bioline, Australia), ~20 ng DNA and 0.2
UM each primer. Thermal cycling conditions were as
follows: initial denaturing step of 94 °C for 1 min,
followed by 5 cycles of 94 °C for 30 s, 45 °C for 1 min
30 s, 72 °C for 30 sec, then followed by a further 35
cycles of 94 °C for 30 s, 51 °C for 1 min 30 s, 72 °C
for 1 min, with a final extension step for 5 min at 72
°C. PCR products were purified using magnetic beads
AMPure XP (Beckman Coulter Life Sciences,
Australia). DNA sequencing was performed with ABI
PRISM BigDye terminator cycle sequencing Version

2.0 by Macrogen Inc. (Korea). Sequence quality
analysis and editing were performed using
SEQUENCHER 5.4.6 software (Gene Codes, Ann
Arbor, MI, USA). Edited sequences were deposited as
accessions at GenBank and submitted to the
Identification Engine at BOLD (Barcode of Life Data
System) v3 to return a list of nearest matched existing
DNA barcode sequences (Ratnasingham and Hebert
2007). Sixty-nine C. fuscipes DNA barcode sequences
obtained from BOLD were included with EMAI
sequences in an alignment aligned by Muscle in Mega
6.06. A maximum likelihood phylogenetic tree was
constructed to test the phylogenetic relationship of
investigated sequences (Tamura et al. 2013).

RESULTS AND DISCUSSION

We sequenced three specimen samples collected from
our insectary and obtained high quality COI sequences
of 658bp (primer truncated) length. Two out of three
sample sequences shared a haplotype (submitted to
GenBank as accession number: MZ723345) and were
100% identical to publicly available C. fuscipes
sequences at BOLD; the third sample sequence
(GenBank accession number: MZ723346) was three
nucleotides different and 99.85% match to the existing
C. fuscipes sequences at BOLD. The COI maximum
likelihood phylogenetic tree (Figure 1) showed very
low genetic diversity within 71 tested sequences. There
are only two to three nucleotides different between
samples, with the overall mean distance of all sequence
pairs being 0.34. The three Australian C. fuscipes COI
sequences sit within tested sequences collected from
other countries.

Mushroom fly, Coboldia fuscipes is one of the most
important fly pests of Oyster mushroom (Philomycus

General and Applied Entomology 51: 5-7 (2023)
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spp.) (Yi et al. 2008, Zhang et al. 2016). DNA-based
phylogenetic analysis of EMAI collected C. fuscipes
resulted in a low mitochondrial genetic diversity
suggesting that the species experienced genetic
bottlenecks prior to or early in the invasion process.
Although it is present in most of Australia major states
and territories (the Australian Capital Territory, New
South Wales, Queensland, South Australia, Victoria
and Western Australia) there is little reported about its
distribution and damage to the Australian mushroom
industry. Its establishment in the Sydney basin should
be closely monitored as the region is the major
mushroom production area in New South Wales.
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YDBB398-21 Coboldia fuscipes Canada

ZMBN264-16 Coboldia fuscipes Norway

YDBB397-21 Coboldia fuscipes Canada

SSPEA1278-15 Coboldia fuscipes MF856908 Canada
SMTPR5281-16 Coboldia fuscipes MG292075 Canada
SMTPP561-15 Coboldia fuscipes MG297215 Canada
SMTPP1505-15 Coboldia fuscipes MG290735 Canada
SMTPP1476-15 Coboldia fuscipes MG291161 Canada
SMTPQ9824-15 Coboldia fuscipes MG295862 Canada
SMTPO10103-15 Coboldia fuscipes MG291503 Canada
SMTPL1912-15 Coboldia fuscipes MG292268 Canada
SMTPJ5015-14 Coboldia fuscipes KR730057 Canada
SMTPI4906-14 Coboldia fuscipes KR761705 Canada
SMTPI1951-14 Coboldia fuscipes KR759238 Canada
SMTPI1932-14 Coboldia fuscipes KR766621 Canada
SMTPI1927-14 Coboldia fuscipes KR760892 Canada
SMTPF10036-14 Coboldia fuscipes KR760060 Canada
SMTPD1664-13 Coboldia fuscipes KR769833 Canada
SMTPB8141-13 Coboldia fuscipes KR763982 Canada
RRINV3119-15 Coboldia fuscipes KT707159 Canada
PHDIP110-11 Coboldia fuscipes KT110559 Canada
NGNAX5333-14 Coboldia fuscipes KT103931 Canada
NGNAX4402-14 Coboldia fuscipes KT117880 Canada
NGNAR1028-14 Coboldia fuscipes KT107438 Canada
NGNAJ099-13 Coboldia fuscipes KR684077 Canada
MBIOH667-13 Coboldia fuscipes MG297837 Canada
JWDCJ1095-11 Coboldia fuscipes JN302770 Canada
JWDCJ1094-11 Coboldia fuscipes JN302769 Canada
JSDIP426-10 Coboldia fuscipes JF873336 Canada

.| JSDIP246-10 Coboldia fuscipes JF873163 Canada

’ GMNZ1464-14 Coboldia fuscipes New Zealand
GMNWL2834-14 Coboldia fuscipes Norway
GMNWI11269-14 Coboldia fuscipes Norway
GMNWHS505-14 Coboldia fuscipes Norway
GMGMQ2874-18 Coboldia fuscipes Germany
GMBUF1473-14 Coboldia fuscipes Bulgaria
GMBUA411-14 Coboldia fuscipes Bulgaria
GBMNF29053-22 Coboldia fuscipes OM763954 Switzerland
GBMND93780-21 Coboldia fuscipes MW807236 Hungary
GBDP4274-07 Coboldia fuscipes AF320759 South Korea
GBDP4273-07 Coboldia fuscipes AF320760 South Korea
GBDP4272-07 Coboldia fuscipes AF320761 South Korea
GBDP23504-19 Coboldia fuscipes KT316849 Unknown
GBDP13558-13 Coboldia fuscipes KC192978 Unknown
GBMNE30026-21 Coboldia fuscipes MZ723346 EMAI 2 Australia
GBMNE30027-21 Coboldia fuscipes MZ723345 EMAI 1 Australia
BBDIV1383-12 Coboldia fuscipes United States
AMTPE1651-15 Coboldia fuscipes Germany
AMTPE1680-15 Coboldia fuscipes Germany
ASDMT394-11 Coboldia fuscipes MG294821 Canada
ASDMT509-11 Coboldia fuscipes MG293523 Canada
ASDMT539-11 Coboldia fuscipes MG294006 Canada
ASDMT759-11 Coboldia fuscipes MG298724 Canada
ASDMT980-11 Coboldia fuscipes MG296451 Canada
BARSJ022-16 Coboldia fuscipes Canada

BARSL124-16 Coboldia fuscipes Canada

— AMTPE1679-15 Coboldia fuscipes Germany
ASDMT124-11 Coboldia fuscipes MG295281 Canada
ASDMT373-11 Coboldia fuscipes MG296961 Canada
BARSL327-16 Coboldia fuscipes Canada
BARSM455-17 Coboldia fuscipes MG293244 Canada
SMTPB3692-13 Coboldia fuscipes KR752272 Canada
SMTPD1675-13 Coboldia fuscipes KR772575 Canada
" | SMTP19943-14 Coboldia fuscipes KR769144 Canada
SMTPL1875-15 Coboldia fuscipes MG291668 Canada
SMTPL1882-15 Coboldia fuscipes MG298733 Canada
SMTPL1917-15 Coboldia fuscipes MG298683 Canada
SMTPR4165-16 Coboldia fuscipes MG296087 Canada
"TDWGB589-10 Coboldia fuscipes HQ979040 United States
GMNWK2343-14 Coboldia fuscipes Norway
ASDMT1519-11 Coboldia fuscipes MG295557 Canada

C triste MZ611184.1

|

=]

Figure 1. Maximum likelihood phylogenetic tree based on the COI gene (657bp) of Coboldia fuscipes constructed by
Mega 6.06 (Evolution model Tamura 3-parameter). Colobostema triste (Gene bank accession MZ611184.1) is used as
the outgroup
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BOOK REVIEW

Tasmanian Mayflies: Identification, Ecology, Behaviour and Imitation

Ron Thresher. 2023, CSIRO Publishing, pp 228. $59.99

This book has two audiences: freshwater biologists and fly-fishers. The author can justifiably claim to be both, but
more than anything he is clearly a mayfly enthusiast. The book is based on more than 30 years of catching and
observing mayflies throughout Tasmania. It is an account of a fauna consisting of at least 55 species, most endemic to
Tasmania. A good number of these species are yet to be formally described. For example, the author identifies 23
undescribed morphospecies in the genus Nousia (family Leptophlebiidae), which is known for its taxonomic
complexities on mainland Australia as well. Despite such puzzles, the author has tackled an important group of
freshwater insects in a manner that will interest freshwater biologists and fly-fishers alike.

The first chapter introduces the plan of the book, while the second and third chapters deal with the general biology of
mayflies and how to go about identifying them. The second chapter summarises a large amount of information about
the stages in a mayfly’s life cycle and gives a brief introduction to aspects of the ecology of mayfly nymphs. Chapter
three explains how to distinguish a mayfly nymph from other freshwater insects and provides useful advice about how
to use the keys in the book, when a microscope might be necessary and the limits to what can be achieved e.g. females
within a genus can be hard to distinguish even for an expert. Photographs of an adult and a nymph show the body parts
commonly used for identification purposes and close ups of the front and hind wings have the major veins labelled.
The photos are clear with good contrast (especially for the labels), but I feel larger images of the adult and nymph
would help the beginner.

Chapter four provides keys to both nymphs and adults of the mayfly families in south-east Australia. Two families in
that key (and two others that only occur in northern Australia) are not found in Tasmania. The next five chapters deal
with the genera and species of each of the five families found in Tasmania with keys to the genera and species of both
the nymphs and adults. These and the detailed descriptions of the nymphs and adults are the heart of the book. The
author also discusses related species found in Victoria and New South Wales, making the book useful beyond the
boundaries of Tasmania.

These chapters are profusely illustrated with photos of adults and nymphs but also include information about the
emergence times of adults and maps showing the distribution of species or genera in Tasmania. In addition, behavioural
and ecological observations for many taxa are provided as are records of variation in abundance between years, likely
voltinism and changes in adult size during emergence seasons. It is here the author’s many years of experience have
paid off and have enabled him to provide an abundance of natural history observations, which are not generally
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available for mayflies elsewhere in Australia. Mayflies are never easy to study in the field because the nymphs are
cryptic and need careful sampling before any investigation can begin, while the adults live only a matter of days. By
returning regularly to certain sites to examine both nymphs and adults the author has developed an intimate knowledge
which shines through these chapters.

Towards the end of the book a chapter is devoted to the status of mayflies in Tasmania. A number of species have
declined during the 30 or so years of the author’s experience in Tasmania. Sedimentation, pollution from mines,
removal of riparian vegetation, use of pesticides, hydrological modifications of catchments have all taken a toll, as
they have elsewhere. The author has also included in this discussion the effects of introduced species particularly
brown trout, which is well known to cause substantial declines in mayfly (and other aquatic insect) abundance. As he
is a dedicated fly-fisher this might seem ironic. However, fly-fishers have contributed regularly to knowledge about
aquatic insects and this book is an excellent example. What impresses me most about this chapter is that his conclusions
about the status of populations are based on many years of observation. Such evidence is invaluable. Only a long-term
view can provide meaningful knowledge about population change.

This book provides a comprehensive introduction to Tasmanian mayflies. Novice and experienced freshwater
biologists will learn much from it. I feel sure fly-fishers will also appreciate its depth of detail and its inspiring account
of Tasmanian freshwaters.

Dr Richard Marchant

Senior Curator, Entomology
Museums Victoria Research Institute
Museums Victoria

GPO Box 666, Melbourne VIC 3001
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LARVAL HOST PLANTS

OF SCOLECOBROTUS SPP.

(COLEOPTERA:

CERAMBYCIDAE) IN SOUTHERN SYDNEY (NEW SOUTH WALES, AUSTRALIA)

Garry A. Webb

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

Summary
The range of larval host plants for Scolecobrotus westwoodi Hope is expanded to include multiple species of Eucalyptus, Corymbia
and Angophora in the Sydney region. Larval host records for Scolecobrotus variegatus Blackburn are presented for the first time.
Adult S. westwoodi and S. variegatus were reared from a range of species in the Eucalyptus group (Myrtaceae) and sometimes
from the same plant host. The two species differ in colour pattern and body length but are otherwise similar in biology in terms

of host preferences and larval host damage.

Key Words

INTRODUCTION

Scolecobrotus westwoodi Hope has been recorded
infesting species of Eucalyptus and Corymbia
(Barnard and French 1913, Best 1898, Dixon 1908,
Duffy 1963, Froggatt 1894; 1923, Hawkeswood 1992,
Webb 1987). Since some of these earlier records,
Corymbia has been elevated to species status (Hill and
Johnson 1995) and now what was Eucalyptus
gummifera Gaertner is the type species for Corymbia —
C. gummifera (Gaertn.) K.D.Hill & L.A.S.Johnson.
Angophora has not previously been recorded as a host
plant for S. westwoodi. There do not appear to be any
previous published host plant records for
Scolecobrotus variegatus Blackburn other than a
specimen in the Australian National Insect Collection
(Canberra) attributed to Walter Froggatt collected from
“Forbes” gum (Webb 1987).

Infested branches and regrowth stems of species of
Eucalyptus, Corymbia and Angophora were collected
from various locations in southern Sydney (New South
Wales) during 2020-23 and maintained in plastic tubs
under semi-controlled conditions.

RESULTS AND DISCUSSION
Both species of Scolecobrotus appear to infest
branches, as well as regrowth stems often following
fire (Figure 1). The typical sign of damage is the
browning off of branches at various levels above
ground and often very high in tall trees (Figure 1).

Larvae of Scolecobrotus ringbark the branch or stem
and then tunnel towards the distal end of the branch or
stem, returning later to pupate close to the point of
excision (Figure 1, 2). The damage caused by
ringbarking may result in the branch/stem breaking off
under high winds or other stresses (personal
observation). Due to this, Froggatt (1894) noted that
S. westwoodi may inhabit the distal (broken off end) of
the branch or the still attached part of the branch. In
this study, adults were generally reared from the distal

end of the branch but in some cases from the still
attached part of the branch, once removed. In this
study there was no clear distinction between the
damage caused by the two species.

Best (1898) noted that S. westwoodi emerges from
infested branches in the August-September period and
Hawkeswood removed a presumably pre-emergent
adult from an infested branch in August. In this study
many adults did emerge during that the August —
September period (40% of total for both species) but
adults did emerge in almost all months of the year
except January. The dispersion of emergence dates
could be due to the artificial confinement under
controlled conditions in the laboratory and the fact that
some were cut from their pupal chambers before
emergence would normally occur. Six fully formed
adults were cut from their pupal chambers in April (2),
June (3) and July (1).

Several species of Eucalyptus and C. gummifera have
been previously recorded as larval hosts of S.
westwoodi.  Of these only Eucalyptus gracilis
(Froggatt 1894), Eucalyptus melliodora (Best, 1898,
Dixon 1908), C. gummifera (Froggatt, 1894), and C.
intermedia (Hawkeswood 1992) were specifically
identified. Other records were for unknown host
species or known only by their common names
(Barnard and French, 1913, Goudie, 1925 Webb,
1987).

In this study, both species of Scolecobrotus were
reared from a range of host species (Table 1) across the
three plant genera. Both species were found in C.
eximia and C. gummifera as well as the eucalypts E.
camfieldii, E. capitellata and E. haemostoma. For all
other host species, just one species was reared (A.
costata, E. obstans and E. sieberi for S. westwoodi and
A. hispida, E. punctata and E. squamosa for S.
variegatus).
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Figure 1 A. Typical high canopy damage by Scolecobrotus westwoodi; B. Typical regrowth damage in Corymbia
gummifera by Scolecobrotus variegatus showing ringbarked stem; C. Early damage by Scolecobrotus westwoodi on
Eucalyptus obstans branch showing ringbarked end and frass hole; D. Damaged branch showing emergence hole of
Scolecobrotus westwoodi.
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Figure 2 A. Late stage larva of Scolecobrotus westwoodi; B. Pupa of Scolecobrotus westwoodi; C. and D. Pre-emergent
Scolecobrotus westwoodi in pupal chambers.
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Figure 3 A. Scolecobrotus westwoodi adult; B. Scolecobrotus variegatus adult

Table 1: Larval hosts for Scolecobrotus westwoodi and Scolecobrotus variabilis

14

Host species

S. westwoodi

S. variabilis

Angophora costata (Gaertn.) Britten

X

Angophora hispida (Sm.) Blaxell

Corymbia eximia (Schauver) K.D.Hill & L.A.S.Johnson

Corymbia gummifera (Gaertn.) K.D.Hill & L.A.S.Johnson

Eucalyptus camfieldii Maiden

Eucalyptus capitellata Sm.

Eucalyptus haemastoma Sm.

Xl R X )| >

Eucalyptus obstans L.A.S.Johnson & K.D.Hill

Mo R X X X

Eucalyptus punctata DC.

Eucalyptus sieberi L.A.S.Johnson

Eucalyptus squamosa Maiden & Deane
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At Menai, where many host plant samples were
collected, fire caused significant damage to the native
vegetation in early 2018 (Anonymous 2018).
Regrowth of Eucalyptus and Corymbia species from
fire tolerate corms resulted in dense regrowth of some
species which provided larval host material for both
Scolecobrotus spp. and many other species that infest
timber (Cerambycidae, Buprestidae and
Curculionidae). The most obvious examples of this
regrowth after fire were E. squamosus and C.
gummifera. E. squamosus regrowth was heavily
infested with S. variegatus in the years following the
fire whilst regrowth stems of C. gummifera were only
occasionally infested with either species. There was
no evidence of S. westwoodi infesting E. squamosus.
Both species were reared from infested C. eximia, E.
capitellata and E. haemostoma in the Menai area but
this was always in upper branches, not in regrowth
stems.

Hawkeswood (1992) suggested that S. westwoodi was
monophagic on Eucalyptus. While Corymbia has
since been elevated to generic status, the notion
remains correct because the additional larval host
plants provided here are all either Eucalyptus or
Corymbia, with the exception of a few records from
Angophora, which is closely related. The notion is also
likely correct for S. variegatus.

It should be noted that the two species are very similar
in appearance (Figure 3) with S. variegatus having a
variable dark patch below the granulated shoulder
patch on both species. S. westwoodi is generally lighter
in colour than S. variegatus and some Queensland
specimens held in the Queensland Museum collection
are actually pink in colour (pers. obs.). There appears
to be no clear delineation in body length, at least in
terms of range, but on average S. westwoodi is Smm
longer than S. variegatus from the material reared in
this study. S. westwoodi ranges in size from 16-32 mm
(mean = 24.8 mm, n = 40) and S. variegatus ranges in
size from 15-27 mm (mean = 19.3 mm, n = 20).
Goudie (1925) suggested that S. variegatus was
considered by some entomologists to be the same as S.

westwoodi. This remains to be determined but there
does appear to be some overlap in colour pattern and
size.

Hawkeswood (1992) suggested that because .
westwoodi is rarely collected as an adult, the species
may be declining. However, the data here suggests that
S. westwoodi and S. variegatus are relatively common
in the Sydney region at least.

ACKNOWLEDGEMENTS
This research was conducted under NSW Department
of Planning, Industry and Environment license number
SL102455. Karin Koch kindly allowed access to the
Queensland Museum specimens of Scolecobrotus
westwoodii. One journal reviewer provided comments
to improve the submitted manuscript.

REFERENCES
Anonymous (2018). Sydney bushfire: Reports of property affected
as fire eases and threat downgraded.

https://www.abc.net.au/news/2018-04-15/sydney-fire-burns-
through-night-and-destroys-1000-hectares/9660222

Barnard F.G.A. and French C. (1913). Notes on a visit to Mount
Piper. Victorian Naturalist 29: 186-189.

Best D. (1898). Notes on Scolecobrotus westwoodi Hope. Victorian
Naturalist 14: 146-147.

Dixon J.E. (1908). Food plants of Victorian longicorn beetles.
Victorian Naturalist 25: 72

Duffy, E. A. J. (1963). A Monograph of Immature Stages of
Australian Timber Beetles (Cerambycidae), British Museum
(Natural History), London, 235 pp.

Froggatt W.W. (1894). On the life-histories of Australian
Coleoptera. Part 2. Proceedings of the Linnaean Society of
New South Wales 9: 113-125

Froggatt W.W. (1923). Forest Insects of Australia, Sydney.

Goudie J.C. (1925). Notes on the Coleoptera of north-western
Victoria. Victorian Naturalist 42: 92-98.

Hawkswood T.J. (1992). Review of the biology and host plants of
the Australian longicorn beetle Scolecobrotus westwoodi Hope
(Coleoptera: ~ Cerambycidae). Giornale italiano  di
Entomologia 6: 53-58.

Hill, K.D. and Johnson, L.A.S. (1995). Systematic studies in the
eucalypts. 7. A revision of the bloodwoods,
genus Corymbia (Myrtaceae). Telopea. 6: 185-504.

Webb G.A. (1987). Larval host plants of Cerambycidae
(Coleoptera) held in some Australian Insect Collections.
Forestry Commission of New South Wales Technical Paper no.
38: 1-19.

General and Applied Entomology 51: 11-17 (2023)
WWW.entsocnsw.org.au



Webb: Host Plants for Cerambycidae 16

Appendix 1: Larval host records for Scolecobrotus westwoodi and Scolecobrotus variabilis

S. westwoodi
Angophora costata (Gaertn.) Britten

1.

NSW, Menai, Heathcote Rd, collected on 8 August 2022, emerged 15 September 2023 (1 specimen).

Corymbia eximia (Schauer) K.D.Hill & L.A.S.Johnson

1.
3.

4.
5.

NSW, Menai, Heathcote Rd, collected on 23 August 2021, cut live from branch 1 June 2022 (1 specimen).
NSW, Menai, Heathcote Rd, collected on 4 September 2021, emerged 25 November 2021 (1 specimen).
NSW, Menai, Heathcote Rd, collected on 6 September 2021, emerged 6 November 2021 & 20 December
2022 (2 specimen).

NSW, Menai, Heathcote Rd, collected on 24 September 2021, emerged 24 February 2022 (1 specimen).
NSW, Menai, Heathcote Rd, collected on 2 September 2022, emerged 14 November 2023 (1 specimen).

Corymbia gummifera (Gaertn.) K.D.Hill & L.A.S.Johnson

1.

2.
3.

NSW, Royal National Park, Garrawarra Farm, collected on 31 July 2020, emerged 18 February, 9 and 31
March 2021 (4 specimens).

NSW, Royal National Park, Wattamolla, collected on 11 August 2020, emerged 20 May 2021 (1 specimen).
NSW, Royal National Park, Wattamolla, collected on 1 September 2020, emerged 15 April 2021 (1
specimen).

NSW, Royal National Park, Wattamolla, collected on 15 September 2020, emerged 20 March 2021 (1
specimen).

NSW, Royal National Park, Winifred Falls Fire Trail, collected on 18 September 2020, emerged 26 November
2021 (1 specimen).

NSW, Royal National Park, Wattamolla, collected on 27 September 2020, emerged 15 March 2022 (1
specimen).

NSW, Menai, Heathcote Rd, collected on 23 August 2021, emerged 1 May 2022 (1 specimen).

NSW, Royal National Park, Curra Moors Fire Trail, collected on 26 August 2021, emerged 1 July 2022 (1
specimen).

Eucalyptus camfieldii Maiden

1.

2.

3.

6.

7.
8.

NSW, Royal National Park, Wattamolla, collected on 1 September 2020, emerged 22 February 2021 (1
specimen).

NSW, Royal National Park, Wattamolla, collected on 5 September 2020, emerged 18 February 2021 (2
specimens).

NSW, Royal National Park, Wattamolla, collected on 15 September 2020, emerged 16 March, 2 April 2021
(3 specimens).

NSW, Royal National Park, Wises Fire Trail, collected on 18 September 2020, cut live 18 April 2021 (1
specimen).

NSW, Kuring-gai Chase National Park, Elvina Trailhead, collected on 20 October 2020, cut live from branch
8 April 2021 (1 specimen).

NSW, Royal National Park, Curra Moors Fire Trail, collected on 2 April 2021, emerged 1 June 2022 (1
specimen).

NSW, Royal National Park, Wattamolla, collected on 30 August 2021, emerged 22 August 2022 (1 specimen).
NSW, Royal National Park, Wattamolla, collected on 28 October 2021, emerged 22 August 2022 (1
specimen).

Eucalyptus capitellata Sm.

1.

NSW, Royal National Park, Warumbul Rd, collected on 2 February 2021, cut dead from branch on 1 June
2022 (1 specimen).

Eucalyptus haemastoma Sm.

1.

2.

NSW, Royal National Park, Mount Bass Fire Trail, collected on 28 August 2020, cut live 15 July 2021 (1
specimen).
NSW, Menai, Heathcote Rd, collected on 29 August 2021, emerged 1 July 2022 (1 specimen).

Eucalyptus obstans L.A.S.Johnson & K.D Hill

1.

2.

NSW, Royal National Park, Wattamolla, collected on 1 September 2020, emerged 16 March, 2 April, 10
September 2021 (5 specimens).

NSW, Royal National Park, Bundeena Rd turnoff, collected on 31 July 2021, cut live from branch 1 June
2022 (1 specimen).
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3. NSW, Royal National Park, Costens Point Fire Trail, collected on 10 August 2021, cut live from branch 1
June 2022 (1 specimen).
4. NSW, Royal National Park, Curra Moors Fire Trail, collected on 1 September 2021, emerged 1 August 2022
(1 specimen).
Eucalyptus sieberi L.A.S.Johnson
1. NSW, Helensburgh, collected on 6 October 2020, emerged 2 March 2021 (1 specimen).

S. variabilis
Angophora hispida (Sm.) Blaxell

1. NSW, Menai, Heathcote Rd, collected on 16 August 2022, emerged 10 August 2023 (2 specimens).
Corymbia eximia (Schauer) K.D.Hill & L.A.S.Johnson

1. NSW, Menai, Heathcote Rd, collected on 8 September 2022, emerged 11 September 2023 (1 specimens).
Corymbia gummifera (Gaertn.) K.D.Hill & L.A.S.Johnson

1. NSW, Menai, Heathcote Rd, collected on 29 September 2020, emerged 1 August 2022 (1 specimen).

2. NSW, Menai, Heathcote Rd, collected on 1 January 2021, emerged 31 August 2022 (1 specimen).
Eucalyptus camfieldii Maiden

1. NSW, Royal National Park, Wattamolla, collected on 24 September 2021, emerged 15 May 2022 (1

specimen).

Eucalyptus capitellata Sm.

1. NSW, Menai, Heathcote Rd, collected on 24 August 2021, emerged 5 October 2021 (1 specimen).
Eucalyptus haemastoma Sm.

1. NSW, Menai, Heathcote Rd, collected on 23 August 2021, emerged 30 August 2022 (1 specimen).
Eucalyptus punctata DC.

1. NSW, Caringbah, collected on 22 February 2021, emerged 22 December 2021 (1 specimen).
Eucalyptus squamosa Maiden & Deane

1. NSW, Menai, Heathcote Rd, collected on 23 August 2021, emerged 2, 15, 31 August 2022, 27 August, 5

September 2023 (11 specimens).
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BOOK REVIEW

Australian Longhorn Beetles (Coleoptera Cerambycidae) Volume 3
Subfamily Prioninae of the Australo-Pacific Region

Adam Slipinski, Rodger de Keyzer and Mengjie Jin

CSIRO Publishing, December 2023. RRP A$180

Australian
Longhorn Beetles

jleaptera: Cerambycidae)

Ardsen Slipifisk, Rogee sie Keyzer 8 Merggi: i

This is the third and final volume of the Cerambycidae of the Australo-Pacific Region, specializing in the subfamily
Prioninae. Written by Adam Slipinski, Roger de Keyzer and Mengjie Jin, it is an enthralling and beautifully organized
book. Within its 512pages it covers all the current available information on the biology, morphology (both adult and
larval) and diagnostic features of this subfamily. Added to this are distribution maps of each species along with keys
to genera and species as well as a guide tthe phylogenetic relationships within tribes. Complete with 154 pages of high-
quality coloured plates, it shows both male and female habitus and morphology and then adds 11 pages of types and
holotypes of the species. If all this isn't enough, the authors provide useful tips for capturing as well as rearing the
beetles.

This is a superb book of magnificent quality and, along with Volumes | and 2, will surely be the definitive reference
for the Cerambycidae of the Australo-Pacific Region for both professionals and interested amateurs for a very long
time.

Mike Bouffard OAM
Huonville, Tasmania
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SOME AUSTRALIAN NATIVE PLANTS AS LARVAL HOSTS OF THE ELEPHANT
WEEVIL ORTHORHINUS CYLINDIROSTRIS (F.) (COLEOPTERA: CURCULIONIDAE:
MOLYTINAE) AND SOME HISTORICAL MUSEUM RECORDS.

Garry A. Webb

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

Summary
Orthorhinus cylindrirostris (F.) was recorded from a range of native host plants around Sydney (NSW). All six species have not
previously been recorded as larval host plants for O. cylindrirostris. Specimen records from several Australian insect collections
were also collected. Orthorhinus cylindrirostris is now known to breed in the wood of 29 plant species representing 21 plant
families. Orthorhinus cylindrirostris is polyphagous and so far there appears to be only one direct familial link between native
and introduced plant species (Sapindaceae). Most historical records indicate that O. cylindrirostris was well known as a pest of
agriculture (specifically citrus and grapevines) in the late 1800’s but there were no specific records of their native host plants until

very recently.

Keywords: Orthorhinus, Curculionidae, larval host plants, agricultural pest

INTRODUCTION

Orthorhinus cylindrirostris (F.) is a native species of
south-eastern Australia generally believed to breed in
timber of eucalypts and wattles and more specifically
in brushbox (Lophostemon confertus (R.Br.) Peter
Wilson & J.T. Waterh.), blackbean (Castanospermum
australe A.Cunn ex Hook.) and Angophora floribunda
(Smith) (Bashford 1991; Froggatt 1897, 1990, Gallard
1916; Jones and Elliott 2000; McKeown 1945,
Murdoch et al. 2014; Tepper 1887). Orthorhinus
cylindrirostris was first noted as a pest of cultivated
citrus in the late 1800’s (Olliff 1890; Murdoch et al.
2014) and since then from a range of cultivated food
and ornamental plants including grapes, blueberry
(Vaccinium sect. Cyanococcus Rydb.), elms (Ulmus
sp.) and tamarisks (7amarix sp.) (French 1909; Hely et
al. 1982; Murdoch et al. 2014). Murdoch et al. (2014)
tested the preference of O. cylindrirostris for
oviposition, larval survival and ultimately adult
emergence in blueberry, lemon (Citrus x limon L.),
Acacia falcata Wildenow and A. floribunda and found
that infestation was more successful in blueberry than
the other three species.

During the process of collecting and storing infested
timber to rear timber-boring Coleoptera, O.
cylindrirostris has emerged from several samples.
Timber samples were maintained in plastic tubs under
semi-controlled conditions. The insect collection of
the Department of Primary Industries at Orange
Agricultural  Institute (NSWDPI), Queensland
Department of Primary Industries (QDPI), Brisbane
and the Australian Museum (Sydney) were also
examined for specimens of O. cylindrirostris with
specific larval host data.

RESULTS AND DISCUSSION

During this study, O. cylindrirostris was bred from
branches and stems of six species of native plants
collected in southern Sydney (Table 1, specific details
are shown in Appendix 1). All appear to be new host
plant records for this species and all six are from
different plant families. Of the six plant families, only
one has been recorded previously in the literature
(Fabaceae).

The insect collections of the Department of Primary
Industries for both New South Wales and Queensland
as well as the Australian Museum were inspected for
host plant records for O. cylindrirostris. The NSWDPI
and QDPI collections contain a number of specimens
with label data sufficiently detailed to identify a larval
host species (specific details in Appendix 2). These
include a wide range of cultivated food and ornamental
plants as well as native species in the families
Casuarinaceae and Pittosporaceae. Some specimens in
the NSWDPI collection, collected from Yanco (NSW)
on 16 September 1958 by D.E. Wallin, have a generic
label which suggests they have been found in
Eucalyptus  botrioides Sm., Eucalyptus globulus
(Maiden, Blakely & Simmonds) J.B.Kirkp. (as
bicostata) and Casuarina cunninghamiana Miq., but
individual specimens were not assigned to specific
host plants. Various authors (McKeown 1945, Hely e?
al. 1982, Tepper 1887) have listed eucalypts as
possible hosts of O. cylindrirostris but there do not
appear to be any specific references in the literature,
where the host species is identified. Murdoch ef al.
(2014) found 4. floribunda to be a relatively poor host
for O. cylindrirostris compared with cultivated
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blueberry and lemon under experimental conditions
but nevertheless, females did oviposit on 4. floribunda
and adults did emerge from infested A. floribunda
plants. Jones and Elliott (2000) list L. confertus as a
larval host plant for O. cylindrirostris but there does
not appear to be any earlier reference in the literature.

Together these data indicate that O. cylindrirostris is
polyphagous across a wide range of plant families
(Table 1) with almost no direct linkage between native
and introduced species within the same plant family,
except for Sapindaceae. O. cylindrirostris has adapted
well to cultivated plants and therefore is also likely to
occur in a wider range of native hosts.

Table 1: Host plants of Orthorhinus cylindrirostris (Summary of Appendices 1 and 2). New native species from
Appendix 1 are shown in bold.

Plant Family Species Location Status
Anacardiaceae Wax tree (Toxicodendron succedaneum) NSwW I,O
Caprifoliaceae Honeysuckle (Lonicera sp.) NSwW I,O
Casuarinaceae Scrub she-oak (4llocasuarina distyla) NSwW N
Casuarina/Allocasuarina sp. NSwW N
Epacridaceae Coast beard-heath (Leucopogon parviflorus) NSwW N
Elaeocarpaceae Blueberry Ash (Eleaeocarpus reticulatus) NSwW N
Ericaceae Blueberry (Vaccinium sect. Cyanococcus Rydb.) ! NSwW LF
Escaloniaceae Escallonia sp. NSwW I,O
Fabaceae Blackbean (Castanospermum australe) > NSwW N,O
Large-leafed bush-pea (Pultanaea daphnoides) NSwW N
Sickle Wattle (Acacia falcata) NSW N
Juglandaceae Pecan (Carya illinoinensis) NSwW LF
Lythraceae Pomegranate (Punica granatum L.) NSW, Qld LF
Malvaceae Rose of Sharon (Hibiscus syriacus var. coelestis) NSwW I,O
Myrtaceae Brushbox (Lophostemon confertus) * Unknown N,O
Rough-barked Apple (dngophora floribunda) 3 NSwW N,O
Phyllanthaceae Native Coffee Bush (Breynia oblongifolia) NSwW N
Pittosporaceae Native Frangipani (Hymenosporum flavum) NSwW N,O
Proteaceae Macadamia (Macadamia integrifolia) Qld N,F
Roseaceae Prune (Prunus domestica) NSwW LF
Peach (Prunus persica) NSwW LF
Apple (Malus domestica) NSwW LF
Rutaceae Lemon (Citrus x limon L.) (Rutaceae) NSwW LF
Sapindaceae Tuckeroo (Cupaniopsis anarcardioides) NSwW N,O
Lychee (Litchi chinensis) Qld LF
Tamaricaceae Tamarisk (Tamarix sp.) NSwW I,O
Ulmaceae Elm (Ulmus sp.) ¢ Vic LLO
Vitaceae Grape (Vitis vinifera L.) NSwW LF
Status: N = Native, I = Introduced, F = Cultivated food crop, O = Cultivated ornamental plant
135 Murdoch et al. (2014) > Froggatt (1897) * Jones and Elliott (2000) ¢ French (1909)
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The larval habits of and typical damage caused by O.
cylindrirostris are well known and well illustrated
(Brimblecombe 1956, French 1909, Froggatt 1897,
1990, Hely et al. 1982, Olliff 1890) largely as a result
of their agricultural significance. The larval habits and
damage observed in this study are largely consistent
with the published literature and no detailed comments
will be made.

Orthorhinus klugii Bohem. has been recorded breeding
in a more limited range of plants, specifically several
species of Acacia and cultivated grapevines (Allen et
al 1898c, French 1900, Froggatt 1894, 1898, 1900,
1902, 1907, 1923; Gallard 1916; Gurney 1910, Hely et
al. 1982, McKeown 1945, Olliff 1890). Orthorhinus
klugii is smaller than O. cylindrirostris and has in past
been referred to as the “small elephant beetle” (Gurney
1910) or the “vine-cane weevil” (Froggatt 1902).
Body length of O. cylindrirostris ranges from 8-20mm
while O. klugii is smaller (ca. 7mm) (Dunn and Zerbo
2014) but this is the only distinction they make
between the two with the remaining discussion on
biology relevant to both. The museum collections
examined hold a large number of Orthorhinus
specimens which range in size but they are not always
clearly separated into the various species (mostly
unsorted accession material). Smaller specimens often
have a distinctive lighter patch on the pronotum,
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Appendix 1: New Orthorhinus cylindrirostris records

Cupaniopsis anarcardioides (A.Rich.) Radlk. (Sapindaceae)

1. NSW, Sydney, Carss Park. Collected 6 March 2019, 4 specimens emerged between 4 April and 10 Sep 2019.

2. NSW, Sydney, Carss Park. Collected 12 February 2020, 3 specimens emerged on 1 March 2020.

3. NSW, Sydney, Wanda. Collected 10 October 2019, 2 specimens emerged between 11 January and 13 March 2020.

4.  NSW, Sydney, Wanda. Collected 20 October 2019, 5 specimens were cut from infested branches on 20 October 2019.
Eleaeocarpus reticulatus Sm. (Elaeocarpaceae)

1. NSW, Sydney, Gymea. Collected 26 September 2019, 1 specimen emerged on 1 October 2019.

2. NSW, Sydney, Kurnell. Collected 10 December 2019, 1 specimen emerged on 20 March 2020.

3. NSW, Sydney, Kurnell. Collected 18 December 2019, 8 specimens emerged between 25 February and 20 March 2020.
Pultanaea daphnoides J.C.Wendl. (Fabaceae)

1.  NSW, Sydney, Gymea. Collected 26 September 2019, 1 specimen emerged on 10 December 2019.
Allocasuarina distyla (Vent.) L.A.S.Johnson (Casuarinaceae)

1.  NSW, Sydney, Loftus. Collected 21 April 2019, 1 specimen emerged on 29 December 2019.
Leucopogon parviflorus (Andrews) Lindl. (Epacridaceae)

1.  NSW, Sydney, Kurnell. Collected 5 March 2020, 2 specimens emerged on 7 March 2020.
Breynia oblongifolia (Mull.Arg.) Mull. Arg. (Phyllanthaceae)

1. NSW, Sydney, Miranda. Collected 1 September 2022, 3 specimens emerged on 12 November, 8 and 20 December 2022.
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Appendix 2: Larval host records from Orthorhinus cylindrirostris specimens in the Department of Primary Industries NSW and Queensland Department of

Primary Industries insect collections (All specimens were adults).

Location | Collection | Date | Collector | Larval host | Label notes
Anacardiaceae
Roseville (NSW) NSWDPI 14 November 1966 C.E. Chadwick Wax tree (Toxicodendron succedaneum Ex. limb of Toxicodendron succedanum
(2 specimens) ‘ ‘ ‘ ‘ (L.) Kuntze) Anacardiaceae ‘
Caprifoliaceae
Lower Lewis Ponds (nr. Orange) ‘ NSWDPI ‘ 6 May 1970 ‘ Mangerson ‘ Honeysuckle (Lonicera sp.) (Caprifoliaceae) ‘ Bred ex. Honeysuckle (climbing type)
(NSW)
Casuarinaceae
Orange (NSW) ‘ NSWDPI ‘ 5 July 1985 ‘ W.G. Thwaite ‘ Casuarinal/Allocasuarina sp. (Casuarinaceae) ‘ Reared from sheoak from Raylan Apr. 1985
(3 specimens)
Escal
Wollongong (NSW) ‘ NSWDPI ‘ 9 December 1966 ‘ C.E. Chadwick ‘ Escalonia sp. (Escaloniaceae) ‘ Bred ex. limb Escalonia coll. 15/10/66 at N.
Robinsons
Juglandaceae
Richmond Hill (nr. Lismore) (NSW) [ NSWDPI [ 15 October 2010 [ G.Bugden [ Pecan (Carya illinoinensis) (Juglandaceae) [ Ex. Stem and roots of pecan
Lythraceae
Newcastle (NSW) NSWDPI 31 October 1960 Not specified Pomegranate (Punica granatum L.) (Lythraceae) Emerged in laboratory larvae coll. in pomegranate
17/8/60
Brisbane (Qld) QDPI 27 Nov. 1976 L. Rogers Pomegranate (Punica granatum L.) (Lythraceae) Ex. Stem Punica granatum (x2).
Malvaceae
Leichardt (NSW) ‘ NSWDPI ‘ 12 November 1959 ‘ F. Hasemer ‘ Hibiscus (Hibiscus syriacus var. coelestis) ‘ Bred from Hibiscus stem, H. syricacus var. coelestis
(2 specimens) (Malvaceae)
Pittosporaceae
Newport (NSW) ‘ NSWDPI ‘ 1 December 1958 ‘ Not specified ‘ Native Frangipani (Hymenosporum flavum) ‘ 20-30 holes in trunk of Hymenosporum
(Hook.) F.Muell. (Pittosporaceae)
Proteaceae
Montville (QId) (5 specimens) ‘ QDPI ‘ 4 Nov. 1974 ‘ D.AI(?) ‘ Macadamia Macadamia integrifolia Maiden & ‘ “reared boring in lower trunk of M. integrifolia var.
Betche (Proteaceae) 246”.
Roseaceae
Griffith (NSW) NSWDPI 15 August 1957 P.C. Hely Prune (Prunus domestica) (Roseaceae) Larvae boring vertical tunnels of prune tree coll.
15/8/57, emerged 28/10/57
Orchard Hills (NSW) NSWDPI 18 December 1970 Not specified Peach (Prunus persica) Bred in lab. from larvae in peach wood coll. 11/9/70
(L.) Batsch (Roseaceae)
Sydney (NSW) NSWDPI 12 February 1968 Not specified Apple (Malus domestica) In apple trunk, found dead
(Borkh.) (Roseaceae)
Rutaceae
Grose Vale (NSW) NSWDPI 5 December 1966 P.C. Hely Lemon (Citrus limon L.) (Rutaceae) Bred from lemon root stock.
South Strathfield (NSW) NSWDPI 20 January 1958 Not specified Lemon (Citrus limon L.) (Rutaceae) Pupae and adults in borings in seedling lemon
(4 specimens)
Sapindaceae
Tully (Qld) QDPI 19 Oct. 1973 B. Franzmann Lychee chinensis (Litchi chinensis) (Sapindaceae) Ex. ringbarked Litchi chinensis
Nambour (QId) QDPI 3 May 1985 G.K. Waite Lychee chinensis (Litchi chinensis) (Sapindaceae) Ex. Lychee stem
Woombye (Qld) QDPI 18 Nov. 1986 G.K. Waite Lychee chinensis (Litchi chinensis) (Sapindaceae) Ex. Lychee
Tamaricaceae
Avalon (NSW) [ NSWDPI [ 19 November 1956 [ Not specified [ Tamarisk (Tamarix sp.) (Tamaricaceae) [ Ex. Tamarisk boring in stem em. Dec. 56
Vitaceae
Denman (NSW) | NSWDPI | 9 July 1996 | G. Keeping | Grape (Vitis vinifera L.) (Vitaceae) | In grapevine, Inglewood Vineyard via Denman
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AND AUTUMN, 2020-21
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Summary
This paper reports on aphids caught in a yellow trap in the Sydney suburb of Beecroft for spring 2020 through to the end of
autumn 2021. It is a continuation of observations previously reported for autumn-winter 2020 and compares data from the full
year winter 2020 to autumn 2021 with data from collections made in the nearby suburb of Rydalmere in 1960-1. Season for
season, over 65% of the aphid species found in 1960-1 were not found in 2020-1, but 30-50% of the catch was made up "new"
species, mostly not recorded in Australia at the time of the earlier project. Biological characteristics of the missing species such
as host range and annual cycle were examined, but no consistent trend was identified to account for their absence. It may result
partly from stabilisation of low population sizes after initial explosions following introduction. Weather during the two
collections was also examined. Whilst 2020-1 was generally warmer and had more hot days, the differences seemed unlikely to
have caused the substantial loss of species. Events of heavy rainfall in 1961 and in 2021 were followed by loss of species.
Extremes of weather occurred during 2019 and early 2020, with low rainfall, high temperatures, strong winds and extensive
bushfires. These would inevitably have affected aphid populations. Other possible factors based on changes in the built

environment are noted.

Key Words: aphids, survey, diversity, weather, annual cycles, host plants.

INTRODUCTION

Many aphids are serious pests in agriculture and
horticulture, whether by direct or indirect damage
(removing nutrients and water from plants, or
injecting toxic saliva, or transmitting viruses). They
may also have direct or indirect effects on livestock,
by reducing growth of pasture or feed crops such as
lucerne (Bishop et al. 1982, Ryalls et al. 2013), or by
causing damage to the animals themselves or to their
products. Examples of such damage are
photosensitisation of sheep that have ingested cowpea
aphid, Aphis craccivora Koch (Powells 2023) and
damage to wool by honeydew excreted by the giant
willow aphid, Tuberolachnus salignus (Gmelin)
(Dominiak and Worsley 2018). T. salignus honeydew
may also affect honey production: whilst it provides a
source nutrients for bees, in some cases it cannot be
successfully processed into commercial honey
(Dominiak 2016).

The main means of aphid dispersal is by
parthenogenetic production of winged individuals
which undertake migratory flights, reviewed by
Robert (1987), Loxdale and Lushai (1999), Hardie
(1999) and discussed by Parry (2013). These flights
are often relatively local (up to about 1 km) but with
wind assistance may extend to hundreds of
kilometres.

The UK's Rothamsted Insect Survey uses suction
traps to capture aphids and has been running
continuously for 50 years. It provides forecasts and
warnings to farmers. Bell et al. (2014) analysed 50
years of aphid flight data with respect to climate and
concluded that post-winter aphid flights commence
earlier as the climate warms. Overall data for
Australia is scanty, except for studies of pest aphids
on crops such as lucerne, cereals or brassicas. The
only inclusive broad scale surveys of aphid presence
were conducted in Eastern Australia in 1960-2 by
Hughes et al. (1964, 1965). Interestingly, these traps
were set up largely to assist the work of Victor Eastop
on the aphid fauna of Australia (Eastop 1966).
Hughes et al. (1964) discussed the usefulness and the
limitations of these traps in determining patterns of
aphid occurrence in space or time. Surveys of this
kind are useful in mapping the presence of particular
species, and the annual flight patterns of some
species. Absence of a species in a trap does not prove
its absence in an area, but consistent absence of
previously common species is indicative of change
over time, and when field observations supplement
trap catches, a clearer idea of absence of species can
be formed. Changes in the diversity of aphids found
in traps over time can be caused by environmental
change, whether due to plant distribution or to
climate.
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Similar long-term surveys have not been conducted in
Australia since those led by Hughes, and in the
intervening time, the number of species of aphids
known to occur in Australia increased from about 120
to about 170 in 1998 (Carver pers. comm.), and
further species have arrived or been recognised since,
making the current total over 200. An incomplete list
of additions was given by Brumley (2020), but even
since Brumley's paper, more species have been added,
such as the crape myrtle aphid Sarucallis
kahawaluokalani (Kirkaldy), first recorded from
yellow trap collections (Hales and Gillespie 2020,
Hales 2020) and Aphis Ilugentis Williams from
Senecio (Petit et al. 2022). 1 made daily collections
from yellow traps in Beecroft NSW from mid-April
2020 to the end of May 2023. Data from autumn and
winter 2020 have been reported (Hales 2020),
showing that species found commonly by Hughes et
al. (1964) were often absent from the 2020
collections, while species that have arrived since that
survey were present in the traps (Hales 2020). The
current paper provides data for the succeeding nine
months, and thus, with the winter data reported in
Hales (2020), covers four complete consecutive
seasons. Other aphid species were observed in the
field, but the data presented are restricted to those
identified from the yellow trap. The data from 2022-3
will be presented separately. Possible explanations for
the changes from the collections at Rydalmere in
1961 are considered.

MATERIALS AND METHODS
The methods were as described previously (Hales
2020), with aphids being collected daily from a
yellow tray filled with water and a small amount of
detergent. Aphids that could not be identified from
initial observations were preserved in 80% ethanol,
slide-mounted as described (Hales 2020) and
identified by the author. 1 recorded various
parameters including the number of rhinaria on
antennal segments 3 and 4, the lengths of the
processus terminalis and base of antennal segment 6
(or 5 for 5-segmented antennae) and ratio between
these two measurements, the total length of the
antenna, the colour, shape and length of the
siphunculi, the colour, shape and length of the cauda,
the ratio of siphuncular length to caudal length, the
shape of the antennal tubercles, the number of hairs
on the cauda, the pigmentation pattern on the
abdomen, the distribution of abdominal tubercles, the

body length, the ratio of body length to siphuncular
length, and for some specimens, the first tarsal
chaetotaxy, the length of the last rostral segment, the
length of hind tarsal segment 2, and the ratio of the
last rostral segment to the length of hind tarsal
segment 2. Other features were measured where
necessary for distinguishing between congeneric
species. Using this information, it was usually
possible to determine the probable genus and
sometimes species, using keys in Eastop (1966) and a
punch card key based on this source. These
determinations were supplemented by knowledge of
more recent arrivals and illustrations of these and/or
descriptions or keys to the genera and species
involved. The slides remain in the author's collection
as the work is continuing.

General field observations on host plants were made
frequently, and special attention was paid to plants
known as hosts for previously common species, e.g.
on grasses, hibiscus, roses, citrus, hedge plants,
oleanders/milkweeds. Weather data for 2020-21was
derived from the Bureau of Meteorology website.
Local weather stations such as North Parramatta were
not operating in the early 1960s, so for comparative
purposes, weather data for all relevant years at
Sydney Airport (Station 066037) was used.

RESULTS

Numbers of individuals of each species trapped each
month are shown in Tables 1 and 2, with each count
representing a period of about half a month. They are
recorded in order of first capture as in the Autumn -
Winter data of Table 3 in Hales (2020), with
additional species at the end of each table. For full
listings of aphids in the Rydalmere collections of
1961 and 1962 see Hughes et al. (1964, monthly data,
Table 6; 1965, Table 2, total catch for 1962).

Aphid species captured

Thirty two species of aphids were caught in the
yellow trap during the period September 2020 to the
end of May 2021 inclusive (Tables 1, 2). Table 3 of
Hales (2020) includes data for winter 2020 (Hales
2020). All species below Aulacorthum solani
(Kaltenbach) in Table 1 and 2 (below) of this paper
were absent from the previous Autumn-Winter
collections detailed in Hales (2020, Table 3).
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Table 1. Species and numbers of aphids collected in a yellow trap in Beecroft NSW, September 2020 to February
2021 inclusive. Letters A-L indicate approximately half-month periods from the beginning of September to the end
of February (Spring A-F), (Summer G-L).

Species A B C D E F G H I J K
Sarucallis kahawaluokalani 0 0 0 0 0 0 0 0 4 53 169
Hyperomyzus lactucae 0 0 0 3 0 0 0 0 3 0 3
Aphis spiraecola 20 18 21 102 161 24 3 5 1 15 2
Aphis citricidus 0 0 0 0 0 0 0 0 2 0 0
Macrosiphum euphorbiae 0 2 2 0 0 0 0 0 0 0 0
Shivaphis celti 1 3 2 1 0 1 0 0 0 0 col
Aphis gossypii 2 2 1 2 0 1 0 0 3 3 1
Tetraneura * 0 1 0 0 1 0 4 2 1 3 0
Takecallis arundinariae 0 0 0 0 0 1 0 0 0 0 0
Brachycaudus sp. 0 0 3 2 0 0 0 0 0 0 0
Megoura crassicauda 1 1 0 0 0 0 0 0 0 0 0
Aulacorthum solani 1 2 0 3 0 0 0 0 0 0 0
Aphis hederae 3 4 0 0 0 0 0 0 0 0 0
Periphyllus californiensis 0 53 62 0 0 0 0 0 0 0 0
Uroleucon sonchi 0 3 3 2 2 0 0 0 0 0 0
Uroleucon erigeronense 0 0 1 1 0 0 0 0 0 0 0
Tuberculatus annulatus 0 1 1 2 0 0 0 0 0 0 2
Brevicoryne brassicae 0 0 0 1 1 1 0 0 0 0 0
Dysaphis apiifolia 0 0 0 1 0 0 0 0 0 0 0
Dysaphis aucupariae 0 0 0 1 0 1 0 0 0 0 0
Aphis aurantia 0 0 0 1 0 0 0 2 col 0 0
Aphis craccivora 0 0 0 1 1 0 0 0 0 0 0
Dysaphis lappae 0 0 0 0 1 0 0 0 0 0 0
Brachycaudus helichrysi 0 0 0 0 0 1 0 0 0 0 0
Acyrthosiphon kondoi 0 0 0 0 0 1 0 0 0 1 1
Rhopalosiphum rufiabdominale 0 0 0 0 0 0 1 0 0 0 0

*The taxonomy of Tetraneura in Australia is confused. In the previous paper in this series, the species collected was referred to as
T. fusiformis (Hales 2020) and Hughes (1964) recorded it as T. hirsuta, recorded by Eastop as 7. nigriabdominalis. A recent
review of the Tetraneura akinire group has tentatively recognised 7. nigriabdominalis and T. fusiformis both as synonyms of 7.
akinire (Watanabe et al. 2022).
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Table 2. Species and numbers of aphids collected in a yellow trap in Beecroft NSW, March 2021 to May 2021
inclusive (Autumn). Letters A-F indicate approximately half-month periods from the beginning of March to the end

of May. m=males

Species

Sarucallis kahawaluokalani
Hyperomyzus lactucae
Aphis spiraecola
Shivaphis celti

Aphis gossypii
Tetraneura

Brachycaudus sp.
Megoura crassicauda
Aulacorthum solani
Uroleucon sonchi
Uroleucon erigeronense
Tuberculatus annulatus
Aphis aurantia
Brachycaudus helichrysi
Metopolophium dirhodum
Macrosiphoniella sanborni
Tuberolachnus salignus
Myzus persicae
Tinocallis ulmiparvifoliae
Eucarazzia elegans
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C** D E F
3+1m 16 54+9m 20+9m
0 1 6 0
0 7 20 11
0 0 2 3
0 2 9 7
0 0 2 0
0 0 0 3m?
0 1 0 0
0 1 7 0
0 0 0 1
0 1 0 2
0 2 0 0
0 1 1 0
0 1 0 0
0 1 1 0
0 0 0 0
0 0 1 0
0 0 3 2
0 1 4 2
0 0 1 0

*Heavy rain for the first half of this period. ** No collections 1-8 April.

As in the Autumn-Winter catches for 2020, many
species collected in 1961 were missing from the
current Spring - Autumn collections. Table 3 divides
the 2020-21 catch into "old" and "new" aphids on a
season-by-season basis. "New" species are those not
known from Australia prior to 1966 (Eastop 1966), or
known but not collected in 1960-1. The absence of so
many species is striking. Some of these were common
in the Rydalmere collections, e.g. Capitophorus
eleagni (Del Guercio), Cavariella aegopodii
(Scopoli), Lipaphis pseudobrassicae (Davis) (as L.
erysimi), Rhopalosiphum maidis (Fitch). The latter
two have a broad host range. Conversely, Aphis
spiraecola Patch, in small numbers in the Rydalmere
collections of 1960-1, was the most commonly caught
aphid in 2020-1, and the reverse was true for the
polyphagous Aphis gossypii Glover, which was
common in 1961 but relatively rare in 2020-1. It was

shown by Freoa et al. (2023) that having more body
pigmentation causes insects (Drosophila) to have a
higher body temperature, in the same conditions, than
do lighter coloured ones. This could be an
explanation for the low numbers of the dark coloured
A. gossypii. Table 4 summarises the numerical
species composition of the 1960-1 and 2020-1 catches
and shows the proportions of "new" and "old" aphids
in the 2020-21 collections. Biological characteristics
of the "missing" 28 aphid species were assembled
(data from Eastop 1966) and those of the "new"
aphids are shown in Table 5 (data mainly from
Blackman and Eastop, Aphids on the World's Plants
website).

Weather Comparisons

Maximum monthly temperatures and rainfall data for
1960-1 and 2020-1 are shown in Table 6. The year
2020 commenced with Australia's most severe
bushfire season and with frequent days in summer,
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autumn and spring having temperatures well above
average. In the whole of 1961-2 only 14 days
exceeded 30 °C (Sydney Airport) and only one day in
each year exceeded 35 °C. In 2020, 26 days exceeded
30 °C, including 9 days in the spring period covered

Hales: Aphid Traps

in this paper, and 9 exceeded 35 °C, three of them in
November. December, however, was relatively cool,
as was the rest of summer (January and February
2021), with higher than average rainfall in the Sydney
area, in contrast to very low rainfalls during 1961-2.

Table 3. Species caught by season in 2020-21. "Old" species (recorded in Australia by Eastop, 1966) are marked *.
Eastop recorded Aphis aurantii and Periphyllus californiensis (marked * as present in Australia but they were not
caught in Rydalmere in 1961. Hence they are regarded as "new".

Winter

Aphis spiraecola”™
Aulacorthum solani®
Brachycaudus sp.
Megoura crassicauda
Rhopalosiphum padi™
Shivaphis celti
Takecallis arundinariae
Tetraneura *"

Tinocallis ulmiparvifoliae™

8

~="old" species, total 17

Spring

Acyrthosiphon kondoi
Aphis aurantii*

Aphis craccivora™

Aphis gossypii™

Aphis hederae

Aphis spiraecola”™
Aulacorthum solani™
Brachycaudus helichrysi®
Brachycaudus sp.
Brevicoryne brassicae™
Dysaphis apiifolia™
Dysaphis aucupariae
Dysaphis lappae
Hyperomyzus lactucae”
Macrosiphum euphorbiae™
Megoura crassicauda
Periphyllus californiensis®
Shivaphis celti

Takecallis arundinariae
Tetraneura *
Tuberculatus annulatus”
Uroleucon erigeronense
Uroleucon sonchi

22

Unmarked = "New" species, total 16

Total full year = 32 excluding undetermined Brachycaudus

Total 1961 44 spp. Missing from current collection 27 old spp.

Summer

Acyrthosiphon kondoi

Aphis aurantii*

Aphis citricidus™

Aphis gossypii™

Aphis spiraecola”™

Hyperomyzus lactucae™
Rhopalosiphum rufiabdominale™
Sarucallis kahawaluokalani
Tetraneura *

Tuberculatus annulatus™

10
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Autumn

Aphis aurantii*

Aphis gossypii™

Aphis spiraecola”™
Aulacorthum solani™
Brachycaudus helichrysi®
Brachycaudus sp.
Eucarazzia elegans
Hyperomyzus lactucae™
Macrosiphoniella sanborni™
Megoura crassicauda
Metopolophium dirhodum
Myzus persicae™

Sarucallis kahawaluokalani
Shivaphis celti
Tetraneura™"

Tinocallis ulmiparvifoliae
Tuberculatus annulatus”
Tuberolachnus salignus
Uroleucon erigeronense

Uroleucon sonchi

19
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Table 4. Comparison of number and composition of species captured in Rydalmere in 1961 and 2020. "New" species

are defined as in Table 3.

No. Species

"New" species

Species in common
"New" species %
Species present in 1961,
absent in 2020-21

1961 species absent in 2020-1
%

Hughes 1961

Hales 2020-21

Winter

23

8**

38

21

91

Spring

Summer  Autumn
35 22 29
22 10 20
11# 3# 9
10 6
50 30 45
25 16 20
71 73 69

* Data December 1960-February 1961. ** Data in Hales (2020) # Aphis aurantii and Periphyllus californiensis present in
Australia (Eastop 1966), but not recorded by Hughes at Rydalmere and counted here as new. A. spiraecola, Tetraneura, Tinocallis
and Aulacorthum absent in winter 1961.

Table 5. Characteristics of "new" aphid species, not present in Australia in 1961-2 but collected in 2020-1. Data for

Periphyllus and Aphis aurantii (as Toxoptera) are available from Eastop (1966)*. *See text

"New" aphids

Uroleucon sonchi
Uroleucon erigeronense
Sarucallis kahawaluokalani
Shivaphis celti

Takecallis arundinariae
Dysaphis lappae

Megoura crassicauda

Aphis hederae

Dysaphis aucupariae

Acyrthosiphon kondoi

Myzus Hemerocallis

Metopolophium dirhodum

Tuberolachnus salignus

Eucarazzia elegans

Geographic origin
Palaearctic

N Am

east Asia

As, now widespread
As

E- central Asia

east Asia

widespread ? Europe

E

As, now widespread

east Asia

Middle east, central As

Host range
Narrow
Narrow
Narrow
Narrow
Narrow
Narrow
Narrow

Narrow

Narrow
Broad
within
family
Narrow
Broad
within
family
Narrow
Broad
within
family

Annual cycle*

Anhol

Hol mon ?anhol here
Hol mon

Hol mon ? Anhol here
Anhol

Hol mon ? Anhol here
Anhol

Hol mon ? Anhol here

Hol-heteroecious, prob. anhol

here

Hol mon ? Anhol here

not known

Hol heteteroecious ?anhol

here
Anhol

Hol mon anhol?
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Seasons in
2020-1

Spr Aut
Spr

Sum Aut
Spr Aut
Spr

Spr

Spr

Spr

Spr

Spr Sum
Aut (2020)

Aut
Aut

Aut
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Table 6. Comparison of weather parameters for 1960-1 and 2020-1. Data for Sydney Airport, Bureau of

Meteorology. Note: the first full season in the 1960-1 collections was summer, and the first in 2020-1 was winter.

The values for each month within the season are shown.

Days rain
Days >= Monthly mean Total rainfall over 10
35°C temperature °C mm mm

0,1,0 22.9,25.8,26.0 196.8, 67.6, 70.6 81,3
0 256,22.8,19.3 55.1,112.1,26.2 2,3,1
0 17.5,16.7,16.8 53.6,51.8,180.8 2,1,6
0 19.6,23.1,23.5 49.6,43.4,396.1 L1,9
0 185,17.7,194 80.2,127.4,65.4 1,2,2
23.0,24.3,26.7 31.0,65.2,41.8 0,2,1
0,21 26.2,27.6,25.9 74.8,61.3,120.4 2,1,4
0 24.9,23.9,20.6 353.2,16.7,89.4 81,3

Monthly maximum  Days>=
temperature °C 30°C
1960-1 summer 32.0, 41.4,33.9 2,4, 4
autumn 33.2,29.2,24.2 2,0,0
winter 20.3, 20.6, 20.9 0,0,0
spring 30.7, 33.7,30.7 1,21
2020-1 winter 23.7,24.2,26.8 0,0,0
spring 33.3,34.8,43.0 2,26
summer 34,41.6,35.2 5,10, 1
Autumn 33.1,30.1,26.5 4,2,0
DISCUSSION

Comparisons with the 1960-1 Rydalmere data of
Hughes et al. (1964) are interesting. They detected 44
species compared with 32 in the 2020-21 study for
trapping in four consecutive seasons. Only 14 species
occurred in both the 1961 and 2020-21 collections.
Among the absentees in the current collections are
three species of rose aphids and several more from
grasses. Few aphids have been observed on grasses in
the present work. Sitobion miscanthi (Takahashi) and
Sitobion fragariae (Walker), common in Sydney in
the 1990s, have not been seen or trapped. Absence
from the yellow trap does not mean absence from the
area. Occasional specimens of Rhopalosiphum spp.
were found on plants. Hysteroneura setariae
(Thomas) was observed on grasses, but it was not
trapped. The rose aphid Macrosiphum rosae
(Linnaeus) was observed from time to time on rose
shoots but not trapped. No other rose aphid species
were seen. The most common aphids in the
Rydalmere samples were Aphis gossypii with a
monthly peak of 1153, Macrosiphum euphorbiae
(Thomas), with a monthly peak of 168, Lipaphis
erysimi (now L. pseudobrassicae Davis), with a peak
of 121, Aphis craccivora with a peak of 68,
Hyperomyzus lactucae (Linnaeus) with a peak of 56,
and Myzus persicae (Sulzer), with a peak of 84. In
contrast, the present Beecroft samples contained no
specimens of L. pseudobrassicae and only small
numbers of the other three previously common

species. The aphids caught in Beecroft in the largest
numbers were A. spiraecola (all seasons), S.
kahawaluokalani  (summer and autumn) and
Periphyllus californiensis (Shinji) (discrete spring
flight). It is surprising that no P. californiensis were
caught in the spring of 1961 as they were probably
present in Australia and the host plant, Japanese
maple, is widely planted as an ornamental tree.
Eastop (1966) recorded them as present in three
states, NSW, SA and Tasmania. They were, however,
collected in the Rydalmere traps in 1962.

To try to explain the absence of species that were
present at Rydalmere in 1961-2, I considered various
aspects of their biology: geographic origin, host plant
range, and annual cycle (Table 4). Eastop (1966)
reported the supposed geographic origins of aphid
species present in Australia at that time. The aphids
present in 1961-2 but absent from the 2020-21 data
originated predominantly from Europe (12 species),
whilst eight were regarded as already cosmopolitan,
six as Asian, one North American, and one unknown
(see also Blackman and Eastop, Aphids on the
World's Plants website). Using data mainly from the
latter source, I concluded that 20 species had narrow
host ranges, and 8 broad host ranges, including
species with a broad range within a single large
family of plants. Clearly, a species with a narrow host
range is vulnerable to changes in the availability of its
host plant/s. Most of the missing species were able to
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reproduce by continuous parthenogenesis
(anholocycly) or were holocyclic and monoecious
(having an obligatory sexual phase during the year
with egg diapause, but on a single host species,
usually a tree). A few were obligately holocyclic and
heteroecious, i.e. with a primary host on which the
diapausing eggs are laid, and one or more secondary
hosts to which aphids migrate in the spring. In
Australia, it is common for aphid species from the
Palacarctic to transition from holocyclic to
anholocyclic reproduction, with both types of annual
cycles occurring simultaneously for some time. A
holocylic and heteroecious life cycle presents a
double vulnerability, as either primary and secondary
hosts could become unavailable. Anholocycly has its
own risks, especially if the founder population was
small with limited genetic diversity, as deleterious
mutations accumulate. In summary, there is no clear-
cut biological reason based on host requirements or
annual cycle for the apparent loss of these species.
Geographic origin in Europe, parts of Asia, and North
America, might suggest adaptation to cooler climates
and susceptibility to higher temperatures.

Fourteen species of aphids that have arrived in
Australia since 1961 were trapped in the current
collections, i.e. nearly a third of the catch was made
up of "new" species. Table 5 shows the characteristics
of the "new" aphids. In contrast to the missing aphids,
only three came from Europe, while eight came from
Asia, one from North America, one was considered
cosmopolitan and one unspecified Palaearctic
(Blackman and Eastop, Aphids on the World's Plants
website). Nearly all are probably anholocyclic in
Australia, and most have a narrow host range. S.
kahawaluokalani is the exception, being holocyclic
and monoecious.

Temperature and rainfall data for 1960-1 and 2020-1
are shown in Table 6, using data for Sydney Airport.
Monthly maximum and mean temperatures were
higher for every month except March (33.1 v. 33.2°C)
in 2020-1 when compared with 1960-1. Summer
2020-1 had more hot days, and more days over 35 °C
than 1960-1, and a longer run of hot days >= 30 °C (5
days in January compared with 3 in January 1961).
Autumn and winter mean maximum daily
temperatures for both data sets were similar and
slightly above the mean for all years. Spring in 2021
was slightly above average in September and October
with more hot days, but lower in November; in 1961,

spring temperatures were close to the average for all
years. January rainfall was similar for both data sets
but the highest monthly total of 353.2 mm in March
2021 was about three times the mean for March in all
years, all other months for 2020-1 having well below
average rainfall. I conclude that the heavy rainfall in
the third week of March 2021 reduced the numbers of
aphids and consequently the numbers flying, giving
very low catches for the rest of March. Rainfall in
1961 was well below average for every month except
for April, August and November. A similar heavy
rainfall event in November 1961 was followed by a
reduction in numbers of individuals and species
caught at Rydalmere. Temperature is less easy to
relate to aphid numbers, and aphid species and even
clones within species vary in their growth and
reproduction at different temperatures (e.g. Turak et
al. 1996, Asin and Pons 2001). Temperatures
sufficient to cause wilting or death of host plants
reduce aphid populations, and also to kill aphids
directly by water loss and/or thermal damage to
metabolic processes (Dampc ef al., 2021). However,
the highest temperatures and longest run of hot days
in January 2021 did not reduce numbers or diversity
in the following month. The process of acclimation
may help to explain survival of aphids at higher
temperatures (Hazell ef al. 2010)

The aphid collections were commenced in April
2020, and the previous year's climate data probably
played a major part in influencing aphid numbers and
diversity. In 2019 rainfall was well below the mean
for all years and all the monthly maximum
temperatures exceeded the mean for all years. This
conjunction of high temperatures and low rainfall
resulted in an extreme bushfire season from
September 2019 to May 2020. Level 2 water
restrictions were enforced in Sydney: watering
gardens was permitted only with watering cans.
While the bushfires themselves may not have affected
aphid populations (being mainly on exotic plants in
suburban environments), the water restrictions
combined with high temperatures are likely to have
affected plant availability and plant health, with a
knock-on effect on aphid populations. Any aphids
flying near or in fire zones would have perished. No
indigenous aphids were collected in either 1960-1 or
2020-1 and many would have been more at risk from
bushfires than the exotic species, which use host
plants mainly found in settled and agricultural areas.
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Hughes et al. (1965) discussed wind speed as an
important factor in the flight performance of aphids,
and thence the likelihood that they would be trapped.
They also considered the diversity of host plants in
the source and landing zones. In their studies, the
diversity of the catch increased from north to south
for the Rydalmere, Burnley (Victoria) and New Town
(Tasmania) sites, and was thought to reflect the
species richness of plants, especially those from
northern Europe. The numbers at Queensland sites
were lower. Tropical regions are known to have fewer
aphid species as discussed by Dixon et al. (1987).

Anthropogenic factors may also limit aphid diversity

and numbers in suburban areas. These could include:

1. increased pesticide use, especially on flowers and
vegetables

2. changes in garden plant diversity, for example
the tendency to devote outside space to lawns,
hedges and concreted or pebbled areas, or even
artificial grass

3. denser housing and reduced green space

4. reduced untended areas within suburbs.

In summary, collections in 2020-1 contained fewer
species than in 1960-61, and in each season in 2020-
I, over 65% of species present in the earlier
collections were not trapped. New immigrants made
up 30-50% of each seasonal collection. Biological
characteristics such as host range and annual cycle
did not account for the missing species. Heavy
rainfall is assumed to have reduced aphid populations
and catch in November 1961 and in March-April
2021. Drought conditions, bushfires and water
restrictions through 2019 are likely to have reduced
aphid populations and diversity during 2020. Other
human activities, related to the built environment and
remaining green space, reduce habitat resources for
aphids. Further data may help to define major factors
in aphid species diversity.
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The book consists of 6 themed sections, 27 chapters and 352 pages, focusing on new applications of genomic
technologies to environmental problems. The introduction is informative, briefly providing the definition of
environmental genomics, the challenge of environmental management, and how relevant genomics are to
environmental management. Every chapter contains an abstract and ends with discussion topics stimulating readers to
brainstorm future research directions.

Section A, “Biodiversity”, deciphers the intersection of metabarcoding surveys and biodiversity. It comprises 5
chapters, of which Chapter 1 teaches the significance of experimental design and sampling methods. It presents a guide
to design eDNA metabarcoding surveys, covering eight areas of eDNA metabarcoding research: air, plant-pollinators,
soil, diet, microbiome, freshwater, estuarine and marine. Then, chapter 2 covers post-sequencing analyses alarming
that eDNA metabarcoding data can be distorted and contain artefacts. Examples, as well as the use of metabarcoding
for ecological studies, are involved in the other three chapters.

Section B, “Life history and population biology”, containing 8 chapters, centres around headway and utilisation of
biomarkers to characterise individual or population biology, involving lifespan estimation, epigenetic clocks, sex
determination, wildlife abundance and population viability. Perspective utilisation of reference whole genome
assemblies, to achieve insights into diseases and optimal strategies and addressing them, is explored through the case
study of the Tasmanian devil and an infectious clonal cancer.

Section C, “Adaptation and change”, broadens the metagenomics to observe current environments and species within
the context of both the past and future. The section consists of 4 chapters providing perspective views of genomics and
reintroduction, ancient DNA and modern species, and the prioritisation of taxa and populations for conservation.
Section D, “Environmental molecular physiology”, with 3 chapters, addresses the role of biomarkers in epigenomics
studies, DNA-based microbial bioindication of environmental state and assessment of water quality and aquatic
ecology.
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Section E, “Spatial genomics”, introduces genomic tools to study the movement, management, and conservation
prioritisation of organisms within the environment. These are covered in 3 chapters, comprising plant-pollinator
interaction, wild animal dispersal and population extinction.

Section F, “Biosecurity and disease monitoring”, details in 4 chapters how genomic tools are used in managing invasive
species and infectious diseases in natural systems. New genomic technologies, like species-species toxins using
interfering RNA (RNAI), trojan female technique, and gen drive technologies (CRISPR-Cas9), are introduced to
manage vertebrate pests. The final chapter discusses the practical implementation of genomics for environmental and
biosecurity risks within the Australian context.

In conclusion, this comprehensive book suits diverse audiences, including undergraduate and postgraduate students,
university lecturers, professionals and researchers working in natural resources, policy, and related topics. It covers
innovative genomic tools for environmental research underpinning natural resource management strategy.

Dr Duong Nguyen | Research Scientist
NSW Department of Primary Industries | Biosecurity and Food Safety
Elizabeth MacArthur Agricultural Institute
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