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Abstract

The yellow longicorn beetle, Phorocantha recurva Newman,
is an important pest of cultivated species of Eucalyptus
worldwide, particularly in places where this beetle has been
introduced. Even though this pest was recently introduced into
southern California, its distribution remains restricted and it
is still considered to be of quarantine importance. A search of
interceptions of this pest in the PestID database of the USDA-
APHIS-PPQ yielded a total of 19 interceptions. Most of these
originated from Brazil and at least two came from Mexico, a
country from which this pest has not been reported previously.

Keywords: Quarantine pest, wood boring beetle, distribution,
hosts, PestID

Resumen

El escarabajo cuernudo amarillo, Phorocantha recurva Newman,
es una plaga importante de especies cultivadas de Eucalyptus
a nivel mundial, en particular en aquellos sitios donde ha sido
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introducido. Pese a que esta plaga ha
sido introducida en el sur de California

en afos recientes, su distribucién
permanece restringida y sigue
siendo considerada de importancia

cuarentenaria. Unabusquedadel nimero
de interceptaciones de esta plaga en la
base de datos PestID del USDA-APHIS-
PPQ resulto en 19 intercepciones, la
mayoria de las cuales se originaron en
Brasil y por lo menos dos confirmadas
para México pais para el cual no habia
sido reportada esta plaga.

Palabras claves: plaga cuarentanaria,
escarabajo perforador de madera,
distribuciéon, hospedero, Pest|D

Introduction

Phoracantha is the most diverse genus
of the tribe Phoracanthini (Coleoptera,
Cerambycidae). Most of the species in
this genus are associated with Eucalyptus
trees and they are predominantly of
Australian origin; two species are
endemic to Papua New Guinea (Wang
1995). Phoracantha contains most of
the species in the tribe Phoracanthini
that are of economic importance,
including several that are serious pests
of Eucalyptus forests and plantations.

Natural history

Adults of P. recurva attack Eucalyptus
trees that are under drought-induced
stress (Farrow 1996, Ivory 1977, Paine
and Millar, 2002), dying, or recently
dead. In California and Australia, the
life cycle of this pest is annual. Adults
emerge in the early spring and fly to
freshly cut timber or stressed trees to
mate and lay their eggs in bark crevices
or branch stubs (CABI 2014, Paine et

al. 2000, Wang 1995). Eggs are laid in
clusters of up to 40; these eggs hatch
in one to two weeks, depending on
environmental conditions, particularly
temperature (Ilvory 1977).

After emergence, the larvae bore through
the bark along the cambium and phloem,
producing frass-packed galleries of
various shapes. The larval stage can
last as long as four to six months. When
mature, the larvae bore through the
sapwood to the heartwood, where they
construct vertical pupal chambers. The
pupal stage lasts approximately 10 days
(Farrow 1996, Kliejunas et al. 2001,
Loyttyniemi 1983, Morelli et al. 2002,
Paine et al. 2000, Wang 1995) and
the adults can live for more than three
months. The complete life cycle lasts
from 208 to 355 days (CABI 2014).

The biology and life histories of P.
recurva and P. semipunctata are similar,
but not yet recognized differences
among them have been proposed as the
reason why, in California, within a few
years of its introduction, P. recurva has
largely replaced P. semipunctata in all of
the locations where they coexist (Paine
et al. 2000). According to Paine et al.
(2009), the proportion of P. recurva and
P. semipunctata made up by P. recurva
southern California increased from 0.1%
in 1995 to 749% in 1997.

Description of life stages

Eggs: eggs of P. recurva are yellowish-
white in color, have a cylindrical shape
with rounded ends, and have a length of
approximately 2.5 mm (CABI 2014).

Larvae (Figure 2): larvae of P. recurva
are milky white to yellowish, cylindrical,
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and between 25.5 and 26.5 mm long.
The head lacks a median suture but has
a well-defined fronto-clypeal suture and
dark, strong jaws that allow them to bore
into the wood.

According to Duffy (1963), mature
larvae of P. semipunctata species are
similar to those of P. recurva but can
be distinguished by the broadly oval or
sub-circular ocellar lens and the strongly
sinuate front margin of the hypostoma
in P. recurva.

More recently, Morelli et al. (2002)
described the last larval instar and pupa
of P. recurva and P. semipunctata and
provided guides for the identification
of immature stages of the Phoracantha
species present in Uruguay. According
to them, P. semipunctata have temples
with a broad, ferruginous, cuneiform
band behind the antennal bases, seven
setae in the supraocelar area (three of
them aligned towards the pronotum),
a uniformly setose area on abdominal
tergite X, and a distinctly central
setae at each median lobe, whereas P.
recurva have temples lacking the broad,
ferruginous, cuneiform band, five fine
setae in a well-defined region on the
supraocelar area, less abundant setae
on abdominal tergite X, and a pair of
long setae on the border of each median
lobe .

Pupae (Figure 3): pupae of P. recurva
have a body length of approximately
23 mm, and are exarate, glabrous, and
milky white in coloration. The antennae
show the typical spine curved outward on
their third segment, but such spines are
hidden behind the pro-and mesothoracic
podothecas. The pronotum has a pair of
short tubercles on its lateral margins.
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The abdomen is elongate and becomes
narrower towards the last segments.
Abdominal tergitesl, 2, 3, and 4 have
three irregular rows of small spiniform
setae, and tergites 5, 6, 7, and 8 have a
single row on each side. Spiracles are
visible on abdominal segments 1 to 6
(Morelli et al. 2002).
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Figure 2. lllustrations of the larva of Phoracantha recurva: 1. Habitus dorsal view, 2.
Head, 1stand 2™ thoracic segment, dorsal view, 3. Head, 1stand 2™ thoracic segment,
lateral view, 4. Head and thorax in lateral view, 5. Head ventral view, 6. Labrum, 7.
Epipharynx, 8. Antenna, 9. Right mandible ventral view, 10. Right mandible dorsal
view, 11. Right mandible inner surface. Scale lines in mm. (after Morelli et al. 2002).
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Figure 3. Photographs of the pupa of Phoracantha recurva: 1. Habitus dorsal view, 2.
Habitus ventral view, 3. Habitus lateral view, 4. Head and thorax dorsal view, 5. Head
frontal view.

Adult (Figures 1 and 4): males are slightly smaller than females; their body length
varies between 15 and 28 mm, whereas the body length of females varies between
19 and 29 mm (Morelli et al. 2002, Wang 1995). The head, pronotum, and sternites
of the adult are reddish-brown to dark reddish-brown. The antennae and legs are
yellowish-brown to reddish-brown.
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Figure 4. Adult female of Phoracantha recurva Newman intercepted at the port of
Oakland on wood packing material from Brazil (Photographs by A.H. Smith-Pardo

USDA-APHIS).

The antennae are 1.6 times as long as
the body in the males and slightly longer
than the body in the females. There are
very dense, long, golden hairs arising
from the underside of each abdominal
segment and a spine curved outward
on the third segment. The elytra are

pale yellow to yellowish-brown with
dark reddish-brown to blackish brown
markings resembling a narrow zig-zag
band close to the center of the elytra (in
most cases, this is reduced to a small
spot on each elytra). There is also a wide
fascia close to the tip of the elytra that
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Phoracantha are  associated  with
Eucalyptus although there are a few
species that feed on species of Acacia.
In the case of P. recurva a list of all
reported hosts is presented in Table 1.

is wide at the suture and narrow at the
margin (Hanks et al. 1998, Ivory 1977,
Morelli et al. 2002, Paine et al. 2000,
Wang 1995).

Hosts

Most of the species in the genus

Table 1. Reported hosts for P. recurva (data from CABI 2014, Di Lorio 2007, EPPO
2014, and Kliejunas et al. 2001).

Host Family Source & Notes
Angophora sp. Myrtaceae CABI 2014, Kliejunas et al.
2001
- Genus native to Australia
Cupressus lusitanica Cupressaceae CABI 2014, Kliejunas et al.
2001
- Native to Mexico and Central
America
Eucalyptus species: Myrtaceae
E. camaldulensis CABI 2014, Di Lorio 2007,
E. cinerea EPPO 2014
E. citriodora Di Lori 2007
E. cloeziana CABI 2014, EPPO 2014
E. deanei CABI 2014, EPPO 2014
E. delegatensis CABI 2014
E. diversicolor CABI 2014
E. dunnii CABI 2014
E. globulus CABI 2014
E. gomphocephala CABI 2014, Di Lorio 2007
E. grandis CABI 2014, Di Lorio 2007
E. intermedia CABI 2014
E. maculata CABI 2014, EPPO 2014
E. marginata CABI 2014
E. melliodora CABI 2014, EPPO 2014
E. microcorys CABI 2014
E. nitens CABI 2014, EPPO 2014
E. nova-anglica CABI 2014
E. obliqua CABI 2014, EPPO 2014
E. ovata CABI 2014
E. paniculata CABI 2014, EPPO 2014
E. phaeotricha CABI 2014
E. pilularis CABI 2014
E. punctata CABI 2014
E. raveretiana CABI 2014
E. resinifera CABI 2014
E. robusta CABI 2014
E. saligna CABI 2014, Di Lorio 2007
E. sideroxylon CABI 2014, Di Lorio 2007
E. tereticornis Di Lorio 2007
E. tereticornis x camaldulensis CABI 2014, Di Lorio 2007
(Hybrid) Di Lorio 2007
E. viminalis CABI 2014, Di Lorio 2007

Syncarpia sp.

Myrtaceae

CABI 2014, Kliejunas et al.
2001
- Genus native to Australia
(Queensland & New South
Wales)
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Distribution

The distribution of P. recurva has expanded over the years with the increase in the
commerce of agricultural and forest goods. It is now present in some countries of
Africa, Asia, Oceania, Europe, North America, and South America.

In Africa, P. recurva was first reported in Tunisia in 1999; in Europe, it was first
reported in Spain in 1998, and later it was also found in the Mediterranean Basin. In
North America, the pest was first found in southern California in 1995, and has been
intercepted on cargo from Mexico (this species has not previously been reported to
occur in that country). In South America, it was first reported in Argentina and Chile
(both in 1997), then in Uruguay (1997), and later in Brazil (2001). A more detailed
list of countries where the species has been reported is presented in Table 2.

Table 2. World distribution of P. recurva (modified from CABI 2014), with references.

Country Distribution Origin First Report References
ASIA
Israel Present Introduced Friedman et al. 2008, EPPO 2014
Ozdikmen y Caglar 2004, CABI 2014,
Turkey Present Introduced EPPO 2014
AFRICA

Libya Present Introduced Sama et al. 2005, CABI 2014, EPPO

2014
Malawi Present Introduced EPPO 2014, CABI 2014
EPPO 2014, Haddan & Lieutier 2005,
Morocco Present Introduced CABI 2014,
. Cillie y Tribe 1991, Wang 1995, CABI
South Africa Present Introduced 2014, EPPO 2014
Tunisia Present Introduced 1999 CABI 2014, EPPO 2014, Ben Jamaa et
al. 2002
Zambia Present Introduced Ivory 1977, Loyttyniemi 1983, Selander y

Bubala 1983, CABI 2014, EPPO 2014

NORTH AMERICA

USA Paine et al. 2000, Kliejunas et al. 2001,
(southern Restricted Introduced 1995 Hanks et al. 1998, CABI 2014, EPPO
California) 2014
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Mexico Present Introduced N/A Reported for the first time herein
SOUTH AMERICA
. Kliejunas et al. 2001, loirio et al. 2003,
Argentina Present Introduced 1997 CABI 2014, EPPO 2014
Brazil Restricted Introduced 2001 Silva 2002, CABI| 2014, EPPO 2014
-Minas Gerais Present EPPO 2014
-Parana Restricted Silva 2002, CABI 2014, EPPO 2014
o Grandedo | postricted Silva 2002, CABI 2014, EPPO 2014
Santa Catarina | estricted Silva 2002, CABI 2014, EPPO 2014
distribution
-Sao Paulo Present EPPO 2014, CABI 2014
) Kliejunas et al. 2001, CABI 2014, EPPO
Chile Present Introduced 1997 2014, Fontesina y Rarnirez. 1998
Morelli et al. 2002, Bianchi et al. 2000,
Uruguay Present Introduced 1998 CABI 2014, EPPO 2014
EUROPE
France Present Introduced Miquel 2008, EPPO 2014
Greece Present, but 4 o duced EPPO 2014, CABI 2014
uncommon
“Greece Present, few | |t oduced CABI 2013, EPPO 2013
(mainland) occurrences
Palmeri y Campolo 2006, CABI 2014,
Italy Present Introduced EPPO 2014
-ltaly (mainland) Present CABI 2014, EPPO 2014
-Sardinia Present EPPO 2014
-Sicily Present CABI 2014
Malta Present Introduced EPPO 2014
Portugal Present Introduced Perez- Moreno 2001, CABI 2014, EPPO
2014
. , Perez- Moreno 2001, CABI 2014, EPPO
Spain Restricted Introduced 2014, Bercedo y Bahillo 1999
-Spain (mainland) = Present CABI 2014.
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OCEANIA

Australia Widespread Native Wang, 1995, CABI 2014
-Australian . :

Northern Territory Widespread Native Wang, 1995, CABI 2014
-New South Wales = Widespread Native Wang, 1995, CABI 2014
-Queensland Widespread Native Wang, 1995, CABI 2014
-South Australia Widespread Native Wang, 1995, CABI 2014
-Tasmania Widespread Native Wang, 1995, CABI 2014
-Victoria Widespread Native Wang, 1995, CABI 2014
-Western Australia = Widespread Native Wang, 1995, CABI 2014
New Zealand Widespread Introduced Wang, 1995, CABI 2014
Papua New Guinea @ Widespread Native Wang, 1995, CABI 2014

Taxonomy and identification

According to Wang (1995), species of the
genus Phoracantha can be identified by
the following combination of characters:
punctures on head and apical half
of elytral disc bearing a cylindrical
depressed hair; the segments 3-6 of
antenna unispined or bispined at apex;
prothorax wider than long, with depressed
hairs; pronotum with a spine or strong
prominent conical process on each side;
elytra without raised ivory elevations,
elytral apex usually bispined, at least
spined at marginal angle; femora lineate
or gradually thickened; tegmen of male
terminalia with two parameres; internal
sac of aedeagus with three sections of
sclerotized spines or processes; styli of
ovipositor usually arising terminally.

Adults of P. recurva can be differentiated
from adults of the similar species
P. semipunctata by the presence of
abundant hairs on the antenna and of
rows of strong and dense spines on
the frontodorsal side of the hind femur
(EPPO 2014, Hanks et al. 1998, Wang

1995). There are also differences in the
maculation pattern of the body. In P.
recurva, the elytra are mostly cream to
yellowish with dark brown areas on the
posterior third of the elytra. The elytra of
P. semipunctata are mostly dark brown,
with a zigzag line bisecting a cream area
in the middle of the elytra. The bases
of the elytra are black and yellow, and
are of an inverted U-shape. The hairs
are absent or scattered on the antennal
segments of P. semipunctata (Hanks et
al. 1998).

Below we present a taxonomic key to the
species of Phoracantha that are present
in the United States (all of the species
are only known to occur in California at
the present time).

Taxonomic key to the species of longhorn
beetles of the genus Phoracantha
that are present in the United States
(Modified from Wang 1995)

1. Elytra with distinct pale apical marks.
Such marks can be of various shapes,
including round, oval, elongate spots,
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or as a large pale area of irregular
form connecting with a postero-
medial pale area 2.

1’. Elytra lacking pale apical marks of
various shapes... Other species not
known to occur in the USA (P. obscura,
P. porosa, P. mastersi, P. northamensis,
P. niamata, P. manifesta, P. frenchi, P.
longipennis, P. superans, P. odewahni, P.
immaculata, and P. concolor).

2. Antennal scape grooved above; elytra
usually less than four times as long as
prothorax 3.

2’. Antennal scape not grooved above;
elytra usually more than four times as
long as prothorax... Other species not
known to occur in the USA (P. grallaria,
P. multiformis, P. complicate, P. freyi, P.
montana, P. tuberalis, P. mitchelli, P.
acanthocera, P. princeps, P. alternata,
P. laetabilis, P. flavopicta, P. cruciata,
P. pervella, P. elegans, P. impavida, P.
rugithoracica, P. solida, P. placenta, P.
lata, and P. synonyma).

3. Pronotum densely rugose and
punctate on disc; body usually
more than 35 mm long; hind legs
particularly long... P. tricuspis (not
known to be present in the USA).

3’. Pronotum not rugose, but punctate
on disc; body always less than 35 mm
long; hind legs normal 4.

4. Pronotum densely punctate on disc;
pale apical mark of each elytron
small and never touching other pale
areas 5.

4’ Pronotum sparsely punctate on disc;
pale apical mark of each elytron large

_N

and connecting with its front pale areas
along external margin... Other species
not present in the USA (P. triangularis, P.
ancolaris)

5. Nodules on pronotal disc well defined;
elytra with two wide, semi-straight
fasciae before middle 6.

5’. Nodules on pronotal disc poorly
defined; elytra with two narrow oblique
fasciae before middle... P. punctata (not
present in the USA).

6. Antennae with very dense and long
golden hairs arising from underside
of each segment; hind femur with
dense, strong spines on front-dorsal
side... P. recurva Newman.

©’. Antennae without such dense and long

hairs; hind femur without such spines

on front-dorsal side... P. semipunctata

(Fabricius).

Importance

This pest is an important one in places
where species of Eucalyptus are grown
for forestry, recuperation of degraded
areas, and for amenity purposes. It is
particularly important in places with a
Mediterranean climate such California,
where Eucalyptus has been planted
extensively.

The pathways for the introduction of
this pest that are suspected to be most
important are imports of plants for
planting and infested wood of eucalyptus
(including crates) from countries where
the pest has been reported. In fact, in the
case of South Africa, it is suspected that
both P. semipunctata and P. recurva were
introduced into the country in freshly-
cut railway sleepers that were imported
from Australia (EPPO 2014).
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Control

The best control practices for this pest
are good cultural practices and the use
of biological control. Cultural practices
include properly handling eucalyptus
wood (e.g. cutting and slipping of logs,
removal of bark, and exposing the wood
to heat from the sun for several weeks),
reducing tree stress through irrigation
and protection against injury, planting
resistant or tolerant eucalypt species,
avoiding activities that disrupt biological
control, and treating or destroying
infested eucalypt trees, branches, or
wood (FAO 2007, Paine et al. 2009).

Chemical insecticides are not considered
suitable or effective for the management
of yellow long-horned borer populations,
in part because the immature stages are
wood borers and are not exposed to the
chemicals.

Biological control with natural enemies is
possibly the best solution to controlling
long-horned borer populations (Paine et

al. 2009). Some examples of biological
control agents for Phoracantha species
include the Australian parasitic wasps
Avetianella longoi, Callibracon limbatus,
Jarra maculipennis, and J. phoracantha,
and Syngaster lepidus and Helcostizus
rufiscutum (both from California). Felled
trap trees with bark are used to deliver
the natural enemies and to attract gravid
females.

Current status of P recurva in the U.S.
and interceptions at ports of entry

In terms of the historical interceptions
of this pest at U.S. ports of entry, the
search in the AQAS database yielded a
total of 37 interceptions of Phoracantha
since 1984 and until the end of August
of 2014, Of these interceptions, 10 were
P. semipunctata, 19 were P. recurva, and
eight were identified only to genus (most
of these were immature). Table 2 shows
some relevant information associated
with each interception of Phoracantha.

Table 3. Interceptions of longhorn beetles of the genus Phoracantha (Coleoptera:
Cerambycidae) at U.S. Ports of Entry (organized by date from October 1984 to August

2014).

Port of Entry Date Origin Identification
Charleston, SC Oct-84 South Africa Phoracantha sp.

San Juan, PR Oct-85 South Africa Phoracantha sp.

New Orleans, LA May-92 South Africa Phoracantha sp.

New Orleans, LA May-94 Zambia Phoracantha semipunctata
New Orleans, LA Aug-94 South Africa Phoracantha semipunctata
Detroit, Ml May-98 Australia Phoracantha sp.

Houston, TX. Apr-99 South Africa Phoracantha sp.
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Brooklyn, NY Jun-99 Brazil Phoracantha semipunctata
Kahului, HI Nov-01 Hawaii Phoracantha semipunctata
New Orleans, LA Jul-02 Australia Phoracantha sp.

Long Beach, CA. Nov-02 Australia Phoracantha semipunctata
Jacksonville, Fl. Jan-03 Brazil Phoracantha recurva

San Ysidro, CA. Sep-06 Mexico Phoracantha sp.

San Ysidro, CA. Sep-06 Mexico (collected dead) Phoracantha recurva
Miami, FL. Jan-07 Chile Phoracantha semipunctata
Charleston, SC Mar-07 Brazil Phoracantha recurva
Houston, TX. Mar-08 Uruguay Phoracantha recurva

Otay Mesa, CA. Apr-08 Mexico Phoracantha semipunctata
Tecate, CA. Mar-09 Mexico Phoracantha sp.

Houston, TX. Mar-09 Argentina Phoracantha recurva
Savannah, GA. Jun-09 Brazil Phoracantha recurva
Jacksonville, Fl. Jul-09 Brazil Phoracantha recurva
Detroit, Ml Sep-10 Morocco Phoracantha semipunctata
Lihue, HI Dec-10 Hawaii Phoracantha recurva

Otay Mesa, CA. Feb-11 Mexico? Phoracantha recurva
Norfolk, VA. May-11 Morocco Phoracantha recurva
Kahului, HI Jun-11 Hawaii Phoracantha semipunctata
Savannah, GA. Oct-11 Brazil Phoracantha recurva

Otay Mesa, CA. Mar-12 Mexico? Phoracantha recurva

Otay Mesa, CA. Aug-12 Mexico Phoracantha recurva

San Ysidro, CA. Jun-13 Unknown Phoracantha recurva

New Orleans, LA Jul-13 Brazil Phoracantha semipunctata
Pharr, TX Jun-14 Mexico Phoracantha recurva
Miami, FL. Jun-14 Brazil Phoracantha recurva
Miami, FL. Jun-14 Brazil Phoracantha recurva
Oakland, CA. Aug-14 Brazil Phoracantha recurva
Houston, TX. Aug-14 Brazil Phoracantha recurva

Table 3 shows a trend of increasing
interceptions over the years with the
highest number of interceptions per-
year in the first eight months of 2014.

The results are also remarkable because
they represent the first time (as far as
we know) that the species P. recurva has

been reported from Mexico. In fact, there
were five interceptions with Mexico as the
country of origin. However, a closer look
of the individual records raised some
doubt for at least two of them (these are
marked with a question mark next to the
country).
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The year with the most interceptions of
P. recurva has been 2014; all five of these
interceptions have been of P. recurva.
In most cases, interceptions originated
in countries for which this species had
previously been reported as introduced,
exceptinthe case of Mexico. Forinstance,
the first interception of this species
was in 2003, when two specimens were
found as hitchhikers in the interior of a
container with ceramic tiles from Brazil.
As shown in Table 2, this species was
first reported as introduced in Brazil in
2001.

In terms of the hosts for the
interceptions of P. recurva, most of
the interceptions were associated with
shipments of materials for construction
(tiles, granite, marble, and stones)
and were presumably associated with
crates and wood packing materials,
which are commonly used to hold these
shipments. In fact, in the case of the
one interception in Oakland, multiple
exit holes and frass were observed in
and next to the wood packing material.
However, it is important to remember
that adults of this species are very
good fliers and they could be found on
shipments that have nothing to do with
their feeding habits. In fact, in the case
of the last interception from Mexico, one
adult was found in the interior of a truck
with peppers (Capsicum sp.).

This data highlights several important
points in the continuous fight to prevent
the introduction of quarantine significant
pests: The first is the importance of
continuous surveillance and inspection
of cargo from overseas at U.S. ports
of entry as a means to prevent the
introduction of invasive pests and their
negative effects on our agriculture and

forested areas. In addition, it is also
important to have a network of inspection
stations and their associated personnel
to facilitate rapid determination of
potentially significant pests and the
dissemination of information related to
quarantine significant pest interceptions
around the country.
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