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by its lifecycle and niche modeling

DIEGO S. SOUZA, SILVANA LAMPERT, TATIANA A. SEPÚLVEDA, PRISCILA A. SANZ-
VEIGA & MARCOANDRE SAVARIS 

Abstract: We present the fi rst formal record of the twig-girdler Psyllotoxus griseocinctus
Thomson, 1868 (Cerambycidae: Lamiinae: Onciderini) attacking the rose, Rosa sp. 
(Rosaceae) in Southern Brazil. We provide photographs of the damage P. griseocinctus
causes to the plant, as well as morphological descriptions of the immature stages and 
molecular diagnostic tools to identify this species. Additionally, we provide a modelled 
map with the known and potential distribution of P. griseocinctus and new host records 
for three plant species: the common walnut tree, Juglans regia L. (Juglandaceae); the 
cambucá tree, Plinia edulis (Vell.) Sobral (Myrtaceae); and the cherry tree, Prunus cf.
serrulata Lindl. (Rosaceae).

Key words: Crops, host plants, Lamiinae, longhorned beetles, Onciderini, twig-girdlers.

INTRODUCTION

Psyllotoxus Thomson, 1868 is a South American 
genus of twig-girdling longhorned beetles 
(Cerambycidae: Lamiinae: Onciderini) composed 
of four species: Psyllotoxus dalensi Nearns & 
Tavakilian, 2012 and P. faurei Nearns & Tavakilian, 
2012, both only known from the Amazon region 
in French Guiana; and P. griseocinctus Thomson, 
1868 and P. inexpectatus Martins & Galileo, 1990, 
both distributed across the Atlantic Forest and 
Cerrado biomes in Brazil (Nearns & Tavakilian 
2012, Monné 2021). Among these species, P. 
griseocinctus is known as the most generalist 
onciderine species (Paro et al. 2011), being 
associated with a wide variety of plant species 
from families Fagaceae, Lauraceae, Myrtaceae 
and Rosaceae (Santos & Rosado-Neto 1977, 
Monné 2021). 

Psyllotoxus species are commonly referred 
to as twig-girdlers because their females cut/
circumcise the branches of living plants for 
oviposition (Zajciw 1974a). This destructive 
behavior, which seems to be exclusive in 
members of Onciderini (Souza et al. 2020), 
prevents the circulation of phloem across the 
plant and kills the cut branch (Wang 2017). 
Several twig-girdling species, including P. 
griseocinctus, have earned pest status for this 
behavior, because they compromise the plant 
development and may produce economic 
impact when using commercial crops as host 
plants (Oliveira & Costa 2014).

Among the botanical species used by P.
griseocinctus as host plants, over 10 species 
can be found as growing agricultural crops 
or carry some economic importance in Brazil, 
including both native and introduced species, 
especially from the families and Myrtaceae 
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and Rosaceae (Monné 2021; see Table I). 
Economically important species of Rosaceae 
have been extensively reported as host plants 
for many cerambycids in different regions of the 
world (Wang 2017), including both fruit trees and 
wild roses (Sharifi et al. 1970). The genus Rosa 
L. includes about 200 described species widely 
distributed in the temperate and subtropical 
zones of the northern hemisphere (The Plant 
List 2013, Fougère-Danezan et al. 2015). Modern 
rose crops, however, comprise many different 
cultivars originated from hybridization between 
Asian, European, Mediterranean and Middle 
Eastern rose species (Hurst 1941, Martin et 

al. 2001, Martins et al. 2009). In Brazil, rose 
cultivation represents a market of 200 million 
dollars per year (Martins et al. 2009, Carvalho 
et al. 2013). Brazilian rose production is mostly 
destined to internal market of cut flowers and 
gardening use (Junqueira & Peetz 2014, Júnior 
et al. 2015). However, roses are also cultivated 
to be used as raw material for the production of 
essential oils and pharmacological compounds 
(Cheng et al. 2016). 

Although the damage that P. griseocinctus 
causes in some economically important plants 
is relatively recognized (Santos & Moura 1979, 
Silva et al. 1968, Zajciw 1974a, Link et al. 1988), 

Table I. Botanical species used by P. griseocinctus as host plants.

Plant species Common name Plant family Reference

Quercus sp. - Fagaceae Santos & Rosado-Neto 1977

Persea pyrifolia Nees - Lauraceae Paro et al. 2011

Campomanesia aurea Berg. - Myrtaceae Link et al. 1988

Eucalyptus camaldulensis Dehnh eucalyptus tree Myrtaceae Santos & Moura 1979

Eucalyptus urophylla Blake. eucalyptus tree Myrtaceae Santos & Moura 1979

Eugenia pyriformis Cambess uvaia tree Myrtaceae Paro et al. 2011

Eugenia uniflora L. pitanga tree Myrtaceae Link et al. 1988, Paro et al. 2011

Myrcia edulis (Berg) Krug & Urb. - Myrtaceae Marinoni 1969

Myrcianthes pungens (Berg) D. Legrand - Myrtaceae Link et al. 1988

Myrciaria baporeti Legrand - Myrtaceae Link et al. 1988

Plinia cauliflora (Mart.) Kausel jaboticaba tree Myrtaceae Silva et al. 1968

Psidium cattleianum Sabine guava tree Myrtaceae Paro et al. 2011

Psidium guajava L. guava tree Myrtaceae Zikán & Zikán 1944, Silva et al. 
1968, Paro et al. 2011

Syzygium cumini (L.) Skeels - Myrtaceae Paro et al. 2011

Syzygium malaccensis (L.) Merr. & Perry - Myrtaceae Silva et al. 1968

Malus sylvestris (L.) Miller European crab 
apple tree Rosaceae Zajciw 1974a

Prunus domestica L. peach tree Rosaceae Zajciw 1974a

Prunus persica (L.) Batsch peach tree Rosaceae Zajciw 1974a

Pyrus communis L. pear tree Rosaceae Zajciw 1974a
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little is known about taxonomy and natural 
history of this species. Herein, we provide the 
first formal record of P. griseocinctus damaging 
roses (Rosa sp.) in the municipality of Colombo, 
Southern Brazil. Considering the potential for 
this species to become a pest not only for 
roses but for other economically important 
crops in Brazil, we provide morphological and 
molecular diagnostic tools for its identification, 
including biological aspects and illustrations of 
its developmental stages, and a modelled map 
with the potential distribution of the species. 
Additionally, three new host plant records of P. 
griseocinctus are provided.

MATERIALS AND METHODS

A rose plant with characteristic damage caused 
by twig-girdling beetles (Fig. 1a, indicated by 
white arrow) was collected in August 30, 2017, in 
a garden at the rural area in Colombo, Paraná, 
Brazil (25°22’45.46”S, 49°07’53.69”W; 908 m.a.s.l.). 
The collected plant, with several branches, was 
cut into smaller pieces (25–30 cm) and the larvae 
were reared to adulthood in a voile box (30 cm 
x 40 cm). The samples were weekly moistened 
until the emergence of adults. The behavioral 
aspects were described from observation of the 
female specimen that girdled the rose bush, 
which was collected with the plant, and the 
offsprings obtained from the rearing, including 
two larvae, one pupa and one adult female. 
The adult emerged specimen was identified 
using a key for Psyllotoxus provided by Nearns 
& Tavakilian (2012) and the determination was 
confirmed by comparing the specimens with the 
photograph of the lectotype of P. griseocinctus 
available on Bezark (2020). All examined 
specimens, including larvae, pupa and adult, 
were deposited in the Entomological Collection 
‘Padre Jesus Santiago Moure’, Department of 

Zoology, Federal University of Paraná, Brazil 
(DZUP) under the following voucher numbers: 
DZUP 311244–311247.

The photographs of biological aspects of P. 
griseocinctus were made using a Nikon D7200 
camera and the detailed photographs of larva 
and pupa were made using a Leica DFC 500 
digital camera on a Leica MZ16 stereoscope and 
mounted using the software Leica LAS 3D Viewer 
and LAS Montage v.4.7. The terminology used for 
immature structures follows Švácha & Lawrence 
(2014). 

The map with the potential distribution 
of P. griseocinctus was estimated in DIVA 
GIS version 7.5.0 (Hijmans et al. 2004) using 
maximum entropy algorithm, as implemented 
in MaxEnt v.3.4.1 (Phillips et al. 2006), and the 
climate data was obtained from WorldClim 
version 2 (Fick & Hijmans 2017). It is known that 
climatic factors are strongly correlated with 
seasonality, abundance and period of activity 
of the twig-girdling beetles (Paro et al. 2012). 
In order to identify which of the 19 WorldClim 
climatic variables should be used for the map 
estimation, we assessed the spatial correlation 
of the environmental variables by Pearson’s 
correlation coefficient (r) analysis using 
ENMTools 1.4.4 (Warren et al. 2010), maintaining 
a single variable for each correlated pair of 
layers with r > 0.75 (Šmíd et al. 2017). Based on 
Pearson’s correlation coefficients, the following 
variables were incorporated in the modeling: 
BIO3 = Isothermality, BIO4 = Temperature 
seasonality, BIO5 = Max temperature of warmest 
month, BIO7 = Temperature annual range, BIO11 
= Mean temperature of coldest quarter and 
BIO12 = Annual precipitation. 

Distribution data of the species were 
obtained from the labels of specimens 
deposited in the DZUP and the Museum of 
Zoology, University of São Paulo, São Paulo, 
Brazil (MZUSP), as well as from previous records 
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from literature cited in Monné (2021). Records 
lacking coordinates were georeferenced using 
Google Earth (https://www.google.com/earth/). 
Models were generated in MaxEnt based on 34 
occurrence points (see Supplementary Material 
- Table SI) using the following settings: maximum 
number of iterations = 5000; replicates = 10; 
replicated run type = cross-validate, output 
format = logistic. The average output was used 
for evaluating and visualize the model.

We extracted genomic DNA from both 
larva and adult of P. griseocinctus by a non-
destructive method using DNeasy Blood and 
Tissue Kit (Qiagen), following the manufacturer’s 
protocol. PCR amplification was performed to 
obtain a fragment of the mtDNA cytochrome 
c oxidase subunit 1 (cox1) using the universal 
primers LCO1490 and HCO2198 (Folmer et al. 
1994) and the following cycle conditions: initial 
denaturation at 94 °C for 3 min followed by 
40 cycles of denaturation at 94 °C for 1 min, 
annealing at 58 °C for 1 min and elongation at 
72 °C for 2 min, with a final elongation at 72 °C 
for 5 min. 

RESULTS
Biological aspects of P. griseocinctus in rose
It had been reported that the females of P. 
griseocinctus girdle the bark and part of the 
woody region of the plants before laying their 
eggs. In the case reported here, the girdling was 
made at the base of the main stem of the rose 
bush, which resulted in the sprouting of a lateral 
branch after the death of the main stem (Fig. 1a). 
The eggs were laid in the crack, partially in the 
woody area of the branch and under the bark 
(Fig. 1b, indicated by black arrow). Egg laying 
was performed along the main cut trunk and 
branches, and a single egg was laid on each 
oviposition site. After laying, the female covered 

the eggs with a resinous substance (Fig. 1c, 
indicated by orange arrow).

Approximately 30–34 days after laying 
the eggs, the first residues of larval excretion 
were observed inside the rearing voile box 
(Fig. 1d, indicated by yellow arrow). The larvae 
of P. griseocinctus are essentially xylophagous 
and develop inside the dead rose trunk and 
branches, opening galleries in the wood as they 
feed (Figs. 1e, f). Sometimes it was possible to 
find some small granules of larval excrement 
inside the trunk and branches galleries made 
by the larvae (Fig. 1e, indicated by green arrow). 
After approximately four months, the galleries 
formed by the larvae could be located by 
pressing the bark of the attacked trunk and 
branches, which became malleable. When 
opening these malleable areas, it was possible 
to find the larvae and note the damage they 
caused to the plant. The mature larvae used 
their own residues and wood shavings to form a 
camera inside the branches where they pupated 
(Fig. 1g, indicated by red arrow). The larvae of P. 
griseocinctus began to pupate inside the branch 
about four months after the plant collection 
(Figs. 1g, h) and the adult (Figs. 1d, i, j) emerged 
about a month after pupation, in January 14, 
2018. Thus, the life cycle of P. griseocinctus in 
rose lasted approximately 135 days.

Identification of the immature stages of P. 
griseocinctus
The external morphology of larva and pupa 
of P. griseocinctus was described by Zajciw 
(1974b). Herein, we complement Zajciw’s (1974a) 
description by providing practical diagnoses and 
new illustrations of the egg (Fig. 1b, indicated by 
black arrow), the third instar larva (Figs. 2a–f) 
and the pupa (Figs. 2g–i), highlighting the main 
morphological structures used for identification 
of the larva and pupa of this species.
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The egg (length 2.4 mm) of P. griseocinctus 
is elongate, slightly flattened and pale yellow 
colored (Fig. 1b, indicated by black arrow). 
The larva is apodous (length 15.8–30 mm), 
predominantly whitish to pale yellow. The 
following traits are complementary to Zajciw’s 
(1974a) description and can be used to diagnose 
the larva of P. griseocinctus (structures between 
parenthesis are indicated in Figs. 2a–f): head 
oblong in dorsal view; with a transverse row 
of longitudinal carinae (tlc) on the prefrontal 

region (prf), absent on the median frontal 
line (mfl); lateral margins of epicranium 
(ecr) convergent; antennae (ant) very short, 
2-segmented, positioned near mandibula base; 
clypeus (cl) glabrous, about same length of 
labrum (lbr); labial and maxillary palps (lp and 
mp) 3-segmented; mandibles (md) shiny dark 
brown; gula (gu) slightly tumescent; hypostomal 
line (hypl) clearly evident; pronotum (pn) 
anteriorly sclerotized and hairy across alar lobe 
(al), posteriorly with a differentiated smooth and 

Figures 1. Biological aspects 
of Psyllotoxus griseocinctus in 
rose plant. a, rose branches 
with a characteristic damage 
caused by beetles. b, egg 
(indicated by black arrow). c, 
rose bush bark cut by females 
to lay eggs and resinous 
substance used to close the 
oviposition opening (indicated 
by orange arrow). d, larval 
excretion residues (indicated 
by yellow arrow) and emerged 
adult (indicated by blue 
arrow). e–f, larvae feeding on 
wood. g–h, pupae inside the 
branches. i–j, adults.
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glabrous area with several longitudinal grooves 
(lg); abdomen hairy and completely smooth; 
metathorax and abdominal segments I–VII 
with dorsal and ventral ambulatory ampullae 
(amb-a) as transverse rows of microtubercles. 

The pupa (length 16.4–28 mm) of P. 
griseocinctus can be identified by the following 
features (Figs. 2g–i): integument ferruginous to 
pale yellow; head glabrous, with sparse setae 
only on antennal tubercles, gena and clypeus; 
pronotum rugose, densely coated by long 
brown setae; antennal tubercles raised as a 
horn (only in males); abdomen dorsally with 
spine-like projections and short setae randomly 
distributed across the segments, ventrally 
glabrous; spiracles (sp) present in abdominal 
segments I–VI. 

Additionally, in order to improve the 
knowledge on taxonomy of P. griseocinctus 
and facilitate the identification of its immature 
stages through the use of molecular tools, we 
provide sequences of the DNA-barcode (cox1; 
631 bp) of larva and adult specimens of P. 
griseocinctus. The sequences were deposited 
in GenBank under the following accession 
numbers: MT734797 (adult) and MT734798 (larva). 
These sequences represent the first molecular 
data available for the twig-girdling genus 
Psyllotoxus. 

Distribution of P. griseocinctus
A total of 34 georeferenced records of P. 
griseocinctus were compiled for the modeling 
analysis, including records from all Brazilian 

Figures 2. Habitus of larva 
and pupa of Psyllotoxus 
griseocinctus. a, head in dorsal 
view. b, head in ventral view. c, 
pronotum and head in dorsal 
view. d–f, larva in ventral, 
dorsal and lateral view. g–i, 
pupa in ventral, dorsal and 
lateral view. Abbreviations: al, 
alar lobe; amb-a, ambulatory 
ampullae; ant, antenna; cl, 
clypeus; ecr, epicranium; eph, 
epipharynx; epm, epistomal 
margin; ge, gena; gu, gula; hyp, 
hypostoma; hypl, hypostomal 
line; lbr, labrum; lg, longitudinal 
grooves; lig, ligula; lp, labial 
palp; md, mandible; mfl, median 
frontal line; mgl, median 
gular line; mp, maxillary palp; 
mpg, maxillary palpiger; mt, 
mentum; pmt, prementum; pn, 
pronotum; pof, postfrontal 
region; prf, prefrontal region; 
smt, submentum; sp, spiracles; 
st, stipes; tlc, transverse row of 
longitudinal carinae. 
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states where the species is known to occur, 
according to Monné (2021) (see Table SI). These 
include new record data from 33 specimens 
deposited in the entomological collections 
of the DZUP and MZUSP. Most of the museum 
records were from the State of Paraná (10 new 
location records), followed by Santa Catarina 
(five new location records). Additional records of 
P. griseocinctus were also found for the Federal 
District (one new location record) and the states 
of Minas Gerais (one new location record), Rio 
de Janeiro (one new location record) and São 
Paulo (two new location records). All records 
obtained from museum specimens presented 
in Table SI are new municipality records and fill 
gaps in the distribution of P. griseocinctus. 

The potential distribution of P. griseocinctus 
has a much broader continuous distribution 
than currently known, with the potential to occur 
in other Brazilian states lacking known records, 
including Espírito Santo and Mato Grosso do Sul, 

as well as in Argentina, Paraguay and Uruguay. 
According to the model, P. griseocinctus can 
be widely distributed across the Atlantic Forest 
and the Brazilian Savanna (Cerrado), and in 
the transition areas between these biomes. 
In addition to this large continuous area that 
stretches from the central region of Minas 
Gerais to the south of Uruguay, the model also 
predicts that P. griseocinctus has favorable 
environmental conditions to occur in isolated 
areas in Bahia, Goiás, Bolivia, Peru and Paraguay 
(Fig. 3).

New host plant records
Apart from confirming that P. griseocinctus can 
conclude its development in rose plants, herein 
we provide three new host plant records for this 
species found among the examined material 
deposited at DZUP: the cherry tree “Cerejeira-
do-Japão”, Prunus cf. serrulata Lindl. (Rosaceae); 
the cambucá tree, Plinia edulis (Vell.) Sobral 

Figure 3. Potential and known distribution of Psyllotoxus griseocinctus in South America. Abbreviations: ARG, 
Argentina; BOL, Bolivia; CHI, Chile; PAR, Paraguay; PER, Peru; URU, Uruguay. Brazilian federative units: BA, Bahia; 
DF, Federal District; ES, Espírito Santo; GO, Goiás; MG, Minas Gerais; MS, Mato Grosso do Sul; MT, Mato Grosso; PR, 
Paraná; RJ, Rio de Janeiro; RS, Rio Grande do Sul; SC, Santa Catarina; SP, São Paulo. 
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(Myrtaceae), a fruit tree native to the coastal zone 
of the Atlantic Forest; and the common walnut 
“Nogueira”, Juglans regia L. (Juglandaceae), an 
exotic species economically significance in 
southern Brazil (see material examined in Table 
SI). 

DISCUSSION

The only previous information relating P. 
griseocinctus with roses corresponds to a 
personal observation made by J.F. Zikán, cited by 
Zajciw (1972) and Monné (2021), with no further 
details. The present work provides details on 
the development of P. griseocinctus in Rosa 
sp., constituting the first formal record of this 
association. Our observations demonstrate that 
the complete development of P. griseocinctus 
in rose bushes, from the laying of eggs to the 
emergence of adults, lasts less than four months. 
The emergence of the adult in mid-January is 
within the range of the peak of abundance of 
the species found by Paro et al. (2012) in the 
Serra do Japi, in Minas Gerais, which goes from 
January to March. However, the life cycle of this 
beetle still needs to be further investigated, as 
its duration may vary depending on the species 
used as a host plant (Wang 2017). For example, 
Zajciw (1974a) stated that the duration of the 
larval stage and the time of emergence of adults 
are different among specimens that develop 
in pear trees (P. communis) and peach trees (P. 
persica).  

The occurrence of P. griseocinctus causing 
damage in a rose plant in a garden suggests 
that this species is a potential pest in cultivated 
areas of rose, especially in monoculture growing 
crops. This beetle was classified by Zajciw (1974a) 
as the most dangerous pest of pear trees, Pyrus 
communis L. (Rosaceae), in Southern Brazil. 
In addition to pear trees, P. griseocinctus is 

recorded attacking a number of other species 
of Rosaceae, including peach trees (Silva et al. 
1968, Zajciw 1974a), the European crab apple 
trees (Silva et al. 1968), roses and cherry trees 
(the last two documented in this work). However, 
the potential risk of P. griseocinctus to become 
a pest is not eminent only to Rosaceae, but also 
to Myrtaceae and Pinaceae species, such as 
eucalyptus and pine, which occupy a prominent 
position in the agroforestry sector in Brazil, 
and both serve as alternative host plants for P. 
griseocinctus (Silva et al. 1968, Paro et al. 2011).

Paro et al. (2011) investigated the host-plant 
range of twig-girdling beetles in a fragment of 
Atlantic Forest in southeastern Brazil and found 
that P. griseocinctus has the widest host-plant 
range among the Onciderini beetles, using eight 
different species from the families Lauraceae, 
Myrtaceae and Rosaceae for development, 
including both native (e.g., the guava trees, 
Psidium guajava and Psidium cattleianum) 
and exotic species (e.g., Eucalyptus sp. and the 
peach tree, Prunus persica). Thus, considering 
that P. griseocinctus is a generalist species with 
high colonization range (Paro et al. 2011, 2012), it 
is likely that in periods of increased population 
density, these beetles may seek alternative 
hosts, causing physical damage and consequent 
economic losses in commercial cultivations. 

Psyllotoxus griseocinctus is currently known 
from Brazil in areas that comprise natural 
domains of Atlantic Forest and, in a smaller 
proportion, the Brazilian Savanna. In addition, 
the modeled map suggests that the species 
has the potential to occur (or to stablish) 
in disjoint areas with climatically suitable 
habitats in the northeast region of Brazil (State 
of Bahia), as well as in Bolivia and Peru. This 
distributional scenario is noteworthy and not 
unlikely to happen, as several harmful species 
of Onciderini (e.g., Oncideres saga (Dalman, 
1823) and Oncideres ulcerosa (Germar, 1823)) 
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and many other cerambycids typically found in 
the Atlantic Forest are also found in Bolivia, as 
documented in Monné (2021). 

The potential distribution of P. griseocinctus 
estimated based on the bioclimatic variables 
suggests that the Atlantic Forest provide an 
ideal environment for the development of the 
species, in which the probability of occurrence 
is over 74% (see red areas in Fig. 3). However, the 
environmental conditions alone do not seem 
to act as a barrier for this species. The known 
records of the Federal District suggest that 
the species can successfully develop in drier 
environments, such as the Brazilian Savanna, as 
long as potential host plants are available. 

The potential of P. griseocinctus to occupy 
areas relatively distant from its primary 
environment (in the Atlantic Forest) and its 
capacity to explore a wide variety of host plants 
raise warning signs about the establishment 
of the species as a pest of commercial crops 
in Brazil and other South American countries. 
Thus, the evidence compiled in this study, in 
combination with numerous other host plants 
records available in the literature (e. g., Silva 
et al. 1968, Zajciw 1974a, Paro et al. 2011, Wang 
2017) should be taken into consideration for the 
monitoring and management of P. griseocinctus, 
because this beetle can compromise the 
production of roses in both gardens and 
cultivated areas, as well as to prevent the 
establishment of this species in roses or other 
commercially important crops in South America.
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