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ABSTRACT

Wood-borers of exotic and native trees are important pests of eucalyptus in many regions of
the world. The feeding behavior of these insects causes losses in wood production. The aim
of this study was to identify Cerambycidae beetles inhabiting plantations of clonal hybrid
(Eucalyptus grandis x E. urophylla hybrid; Myrtales: Myrtaceae) and native cerrado veg-
etation in order to improve knowledge about potential wood-borers in these habitats. The
insects were collected weekly using baited traps located within eucalyptus stands and in
the cerrado vegetation. In total, 3,377 individuals belonging to 13 cerambycid species were
caught. The potential wood-borers species in eucalyptus managed plantations should to be
monitored during the rainy period.

Key Words: beetles, diversity, eucalyptus, forest insects, survey

RESUMO

Besouros broqueadores exéticos e nativos de espécies florestais sdo pragas importantes do eu-
calipto em varias regides do mundo. O habito alimentar destes insetos causa perdas na produ-
cdo de madeira. O objetivo deste estudo foi identificar espécies de Cerambycidae em plantio de
hibrido clonal (Fucalyptus grandis x E. urophylla hybrid; Myrtales: Myrtaceae) e em drea de
Cerrado nativo para se identificar broqueadores dessas plantas. Os insetos foram coletados, se-
manalmente, com armadilhas iscadas em talhdes de eucalipto e na area de Cerrado nativo. Um
total de 3.377 individuos de 13 espécies de cerambicideos foi coletada. Besouros broqueadores em
plantios de eucalipto devem ser monitorados, especialmente, em periodos chuvosos.

Palavras Chave: besouros, diversidade, eucalipto, insetos florestais, levantamento

There are approximately 30,000 described
species of the Cerambycidae (Monné et al. 2002),
many of which are important in terrestrial eco-
systems, particularly in the wood biodeteriora-
tion (Costello et al. 2011). Adult cerambycids do
not usually damage the trees directly, but feed
instead on sugary substances such as nectar and
fruit juices (Linsley 1959). However, females of
the genus Oncideres (Cerambycinae: Onciderini)
make holes in the branches and twigs of host
trees in which they lay eggs (Di Iorio 1994; Pau-
lino Neto et al. 2006).

Damage by cerambycid larvae varies accord-
ing to the beetle species, but they are commonly

represented by galleries in the subcortical region
surrounding the trunk or expanded elliptical gal-
leries within the wood (Monné et al. 2002). Lar-
vae of most cerambycids develop in live and de-
caying trees, in those with advanced wilting, or
in trees just harvested (Hanks 1999; Silva Neto
et al. 2011).

Cerambycid beetles are important pests and
cause damage, especially to perennials, such as
fruit and forest species; as such plants provide
ideal bioecological conditions for long-lived in-
sects. Cerambycids also damage fruit orchards
(Canettieri & Garcia 2000), eucalyptus (Myrtales:
Myrtaceae) (Andrade 1961), black wattle (Acacia
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spp.; Fabales: Fabaceae) (Amante et al. 1976),
mate (Ilex paraguariensis A. St. Hil.; Aquifolia-
les: Aquifoliaceae) (Galileo et al. 1993) and rub-
ber (Hevea brasiliensis Mill. Arg.; Malpighiales:
Euphorbiaceae) (Dall’Oglio & Peres Filho 1997)
trees with losses reaching 60% for sawmill logs
(Abreu et al. 2002).

Increasing damage by Cerambycidae is being
reported in forest systems. Therefore, it is becom-
ing more important to identify species of this fam-
ily that have the potential to reach pest status
and to develop management strategies to control
them (Paine & Millar 2002; Grebennikov et al.
2010).

Plants of eucalyptus hybrid (Eucalyptus uro-
phylla x Eucalyptus grandis) showed signs of
damage caused by cerambycids in Carbonita,
Minas Gerais State, Brazil. These observations
led us to survey and identify species of this beetle
family in eucalyptus and in nearby native cerrado
vegetation.

MATERIALS AND METHODS

Cerambycids were collected from a hybrid
eucalyptus plantation and from native cerrado
in the municipality of Carbonita, Minas Gerais
State, Brazil (S 17°31' 37" W 43° 0' 57") from Feb
to Apr 2005.

Samples were taken weekly from 67 traps
made of 2-LL PET (polyethylene terephthalate)
bottles with, approximately 2-cm diam holes lo-
cated in the middle of the bottle, and baited with
a 10% honey solution without any preservative
or toxic chemical. The traps were randomly dis-
tributed throughout each study area and were
installed 1 m above the ground on eucalyptus or
on native plants. Thus 19 traps were installed
in 140 ha of cerrado and 48 traps were installed
in 74 ha of 8 Eucalyptus urograndis stands. The
insects were removed from the traps weekly and
the honey solution replaced. The insects were
sent to the Laboratory of Forest Entomology
at the Federal University of Lavras (UFLA) in
Lavras, Minas Gerais State, Brazil, where they
were sorted and counted. An individual of each
morphospecies was sent to Dr. Ubirajara Ribeiro
de Souza Martins of the Museum of Zoology of
the University of Sao Paulo (MZUSP) for iden-
tification. Voucher specimens were deposited in
the collection of the Entomology Department of
UFLA.

Temperature, relative humidity and rainfall
data were obtained from the Arcelor Mittal For-
est Meteorological Station in Carbonita, Minas
Gerais State, Brazil. This enabled us to evaluate
the influence of these factors on the ceramby-
cid population. These data were correlated with
the number of insects collected (Pearson’s r, P <
0.05).
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RESULTS

A total of 3,377 individuals of 13 cerambycid
species (Table 1) was collected over the study
period, with an average of 50.4 insects per trap.
Coleoxestia vittata (Thomson) was the most abun-
dant species, with 75.9% of the total specimens
collected, followed by Retrachydes thoracicus
(Olivier) (11.1%), Chydarteres striatus (Fabri-
cius) (4.1%), Oxymerus basalis (Dalman) (3.5%),
Oxymerus aculeatus Dupont (3.0%) and Sphal-
lotrichus setosus (Germar) (1.1%), and with the
others having frequencies of < 1% (Table 1).

The number of cerambycid individuals col-
lected did not correlate with the weekly average
temperature (22.0-24.4 °C) or RH (67.7-84.9%)
(r = 0.0167, P =0.9635; r = 0.5389, P = 0.1079,
respectively). However, the abundance of the 13
cerambycid species was correlated with the aver-
age weekly rainfall (r = 0.6554, P = 0.0396) with
higher number of individuals recorded after peri-
ods of increased rainfall (Fig. 1). Both the num-
ber of cerambycids and the quantity of rainfall
increased progressively during the first 4 weeks
of the study. In subsequent weeks the amounts of
rainfall progressively decreased and initially the
number of cerambycid declined sharply, and then
oscillated while trending toward a low level (Fig.
1). The peak number of cerambycids captured
coincided with the maximum rainfall during the
time period analyzed (Fig. 1).

DiscussioN

The species caught can be considered partially
representative of the local cerambycid diver-
sity attracted by the fermenting honey solution.
This is so because the trap type, the bait used
and the trap position in the vertical strata, can
more strongly attract some cerambycid species
than others (Dodds et al. 2010; Graham & Poland
2012). Monoculture forest plantations are known
to affect community structure, such as abun-
dance, but not species richness (Taki et al. 2010).
However, the diversity of this group might be
greater in native vegetation than in the mosaic of
native and planted forests (Yamaura et al. 2011).

Of the 13 species collected in the eucalyptus
plantations and in the native cerrado, 10 had
been reported on Myrtaceae plants and eight on
Eucalyptus spp. (Table 1). Chlorida festiva (Lin-
naeus), C. striatus, Dorcadocerus barbatus (Ol-
ivier), Phoracantha recurva Newman and R. tho-
racicus (Olivier) had been previously reported in
Eucalyptus spp. plantations and captured in light
and ethanol traps in Rio Grande do Sul State,
Brazil (Bernardi et al. 2010). All of these species,
with the exception of C. festiva, bore into dry Eu-
calyptus spp. wood (Berti Filho 1997). In addition,
C. striatus and R. thoracicus had been previously
collected in trap logs in Eucalyptus globulus La-
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TABLE 1. NUMBER OF INDIVIDUALS (NO.), FREQUENCY (FREQ.%) AND KNOWN MYRTACEAE HOST OF CERAMBYCIDAE
SPECIES COLLECTED WITH TRAPS IN EUCALYPTUS PLANTATIONS AND IN THE ADJACENT NATIVE CERRADO
VEGETATION. FEB TO APR 2005 IN CARBONITA MUNICIPALITY, MINAS GERAIS STATE, BRAZIL.

Species No. Freq. Host
Coleoxestia vittata (Thomson, 1860) 2,663 75.9% Psidium guajava
Retrachydes thoracicus (Olivier, 1790) 375 11.1% Eucalyptus spp.
Chydarteres striatus (Fabricius, 1787) 138 4.1% Eucalyptus spp.
Oxymerus basalis (Dalman, 1823) 118 3.5% Eucalyptus spp.
Oxymerus aculeatus Dupont, 1838 101 3.0% Eucalyptus spp.
Sphallotrichus setosus (Germar, 1824) 37 1.1% Psidium guajava
Phoracantha recurva Newman, 1840 17 0.5% Eucalyptus spp.
Chlorida festiva (Linnaeus, 1758) 13 0.4% Eucalyptus spp.
Dorcadocerus barbatus (Olivier, 1790) 4 0.1% Eucalyptus spp.
Chydarteres dimidiatus (Fabricius, 1787) 3 <0.1% Eucalyptus spp.
Eurysthea lacordairei (Lacordaire, 1869) 3 <0.1% Unknown
Juiaparus batus lacordairei (Gahan, 1892) 3 <0.1% Unknown
Pteracantha agrestis Monné & Monné, 2002 2 <0.1% Unknown

Total 3,377 100.0 —
Average/trap during Feb to Apr 2005 50.4 — —

bill. and E. grandis plantations in Uruguay (Mon-
né et al. 2002). Thirty-three cerambycid species
have been recorded in logs of Eucalyptus spp.,
including Chydarteres dimidiatus (Fabricius), C.
striatus and R. thoracicus (Berti Filho 1997). Chy-
darteres striatus is known to damage branches of
Schinus terebinthifolius (Sapindales: Anacardia-
ceae) (Graf & Marzagéo 1999) and R. thoracicus
has been reported in Corymbia citriodora (Hook.)
K. D. Hill & L. A. S. Johnson (Myrtales: Myrta-
ceae), Eucalyptus tereticornis Sm., Eucalyptus
viminalis Labill., and twigs and branches of Eu-
calyptus spp. (Moraes & Berti Filho 1974). The
diversity of Cerambycidae can differ between
regions, as C. festiva, D. barbatus, Oxymerus sp.
and other cerambycids not recorded in this study
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Fig. 1. Average weekly rainfall (mm) and number of
cerambycid beetles collected with traps in the eucalyp-
tus plantations and in the adjacent native cerrado veg-
etation from Feb to Apr 2005 in Carbonita municipality,
Minas Gerais State, Brazil.

were captured using light and ethanol traps in
eucalyptus plantations in the municipalities of
Sédo Mateus and Aracruz in Espirito Santo State,
Brazil (Zanuncio et al. 1993). Oxymerus basalis
(Dalman) has the potential to damage corn (Zea
mays subsp. mays L.; Poales: Poaceae) plants
(Pires et al. 2011), and has also been recorded as
killing plants in a 200 ha E. urograndis planta-
tion (Zanuncio et al. 2009).

The small number of P. recurva individuals
recorded by the current study does not reflect
the importance of this species, which is an exotic
eucalyptus wood-borer pest in many countries
(Wang & Thornthon 1999). Only a small num-
ber of P. recurva were captured probably because
Phoracantha spp. are more efficiently collected by
sticky traps on ring-barked trees (Seaton 2012)
than with the honey solution-baited traps used
in this study. In Brazil, this pest has been found
in C. citriodora logs in Sdo Paulo (Wilcken et al.
2002) and in E. urophylla in Minas Gerais State
(Santos et al. 2007).

Coleoxestia vittata, Eurysthea lacordairei (La-
cordaire), Juiaparus batus lacordairei (Gahan),
Pteracantha agrestis Monné & Monné and S. se-
tosus have not been previously reported as asso-
ciated with the Eucalyptus genus, and they may
infest long-dead trees or wind fallen branches.
Coleoxestia vittata, similar to most of the species
collected, is known to injure Psidium guajava
(Monné 2004). Chlorida festiva and D. barbatus
are also known to have various species of Myrta-
ceae among their native hosts (Monné 2004), as
well as being adapted to Eucalyptus spp. Sphal-
lotrichus setosus is a wood-borer of P. guajava,
Cajanus indicus (L.) Millsp. (Fabales: Fabace-
ae) and Annona sp. trunks (Costa Lima 1955).
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Juiaparus batus lacordairei is a species that is
polyphagous on Schinopsis balansae (Anacardia-
ceae), Aspidosperma sp. (Apocynaceae), Piptad-
enia sp. and Prosopis sp. (Mimosaceae) (Monné
2004). Native host plants of E. lacordairei and P.
agrestis are not yet known.

The correlation with environmental variables
is related to abundance of adult Cerambycidae,
because the quantity of rainfall does not limit lo-
cal species richness. Indeed local species richness
is more dependent on food availability (Baselga
2008) and the intensity of plantation manage-
ment (Mueller et al. 2008). However, this can vary
with the species, as the emergence of C. striatus,
O. aculeatus and R. thoracicus was positively cor-
related with rainfall in Citrus spp. (Garcia 1987)
and in the case of D. barbatus in a Myrciaria cau-
liflora orchard (Garcia et al. 1992). By contrast,
populations of C. dimidiatus peaked during the
dry season (Fernandes et al. 2010). The abun-
dance of P. recurva was not found to be correlated
with environmental variables in either desert or
temperate regions (Bybee et al. 2004).

The population peak of cerambycid species in
periods of higher rainfall found in this and other
studies (Paz et al. 2008) indicates that monitoring
programs for species of this family with the poten-
tial to reach pest status should be concentrated
in the rainy season, i.e., when their adult emer-
gence is at its highest (Linsley 1959). Monitoring
should also be done in different growth stages of
the plantation, because the diversity of Ceramby-
cidae increases in monocultures over longer peri-
ods of time (Ohsawa & Shimokawa 2011). These
results suggest that the approach proposed can
be useful as a rapid protocol for cerambycid sam-
pling in eucalyptus plantations.

CONCLUSIONS

Individuals of 13 cerambycid species were col-
lected in a eucalyptus plantation and in the ad-
jacent native cerrado vegetation in Minas Gerais
State, Brazil. Eight of these species have been
reported as causing damage to eucalyptus and/
or other Myrtaceae plant species in other regions.
The peak number of cerambycids captured coin-
cided with the maximum rainfall during the time
period analyzed.

ACKNOWLEDGMENTS

To Dr. Ubirajara Ribeiro Martins de Souza (MZUSP)
for the identification of Cerambycidae species; to Dr.
Miguel Angel Monné (MNRJ) for the references about
hosts and species. To “Conselho Nacional de Desen-
volvimento Cientifico e Tecnolégico (CNPq)”, “Coorde-
nacédo de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES)” and “Fundag¢do de Amparo a Pesquisa do
Estado de Minas Gerais (FAPEMIG)” for financial sup-
port. Asia Science edited and corrected this manuscript.

Florida Entomologist 97(2)

June 2014

REFERENCES CITED

ABREU, R. L. S., CAMPOS, C. S., HANADA, R. E., VASCON-
CELOS, F. J., AND FREITAS, J. A. 2002. Avaliacdo de
danos por insetos em toras estocadas em industrias
madeireiras de Manaus, Amazonas, Brasil. Rev. Ar-
vore 26: 789-796.

AMANTE, E., BERTELATO, M. A., GESSINGER, G. 1., DI-
DONET, I. A., AND RODRIGUES, I. C. 1976. Biologia
do “serrador” da acacia-negra, Oncideres impluviata
(Germar, 1824) (Coleoptera: Cerambycidae) no Rio
Grande do Sul. I. Etologia. Agron. Sulriograndense
12: 1-56.

ANDRADE, E. N. 1961. O eucalipto. Companhia Paulista
de Estradas de Ferro, pp. 335-336.

BASELGA, A. 2008. Determinants of species richness, en-
demism and turnover in European longhorn beetles.
Ecography 31: 263-271.

BERNARDI, O., GARCIA, M. S., SILVA, E. J. E., ZAZYCKI,
L. C. F., BERNARDI, D., MIORELLI, D., RAMIRO, G. A.,
AND FINKENAUER, E. 2010. Coleépteros coletados
com armadilhas luminosas e etandlicas em plantio
de Eucalyptus spp. no sul do Rio Grande do Sul. Ci.
F120: 579-588.

BERTI FILHO, E. 1997. Impact of Coleoptera Ceramby-
cidae on Eucalyptus forests in Brazil. Sci. For. 52:
51-54.

BYBEE, L. F., MILLAR, J. G., PAINE, T. D., CAMPBELL, K.,
AND HANLON, C. C. 2004. Seasonal development of
Phoracantha recurva and P. semipunctata (Coleop-
tera: Cerambycidae) in Southern California. Envi-
ron. Entomol. 33: 1232-1241.

CANETTIERI, E. R. P. S., AND GARCIA, A. H. 2000.
Abundancia relativa das espécies de Cerambycidae
(Insecta-Coleoptera) em pomar de frutiferas misto.
Pesqui. Agropecu. Trop. 30: 43-50.

COSTA LIMA, A. M. 1955. Insetos do Brasil, Coledpteros,
Escola Nacional de Agronomia, Rio de Janeiro, pp.
92-118.

COSTELLO, S. L., NEGRON, J. F., AND JACOBI, W. R. 2011.
Wood-boring insect abundance in fire-injured Pon-
derosa pine. Agric. For. Entomol. 13: 1461-1563.

DALL’OGLIO, O. T., AND PERES FILHO, O. 1997. Levan-
tamento e flutuacéo populacional de coleobrocas em
plantios homogéneos de seringueira em Itiquira —
MT. Sci. For. 51: 49-58.

D1 IorIO, O. R. 1994. Cerambycidae y otros Coleoptera
emergidos de ramas cortadas por Oncideres germari
(Lamiinae: Onciderini) em el norte argentino. Rev.
Biol. Trop. 42: 649-661.

Dobpbs, K. J., DUBOIS,G. D., HOEBEKE, E. R. 2010. Trap
type, lure placement, and habitat effects on Ceram-
bycidae and Scolytinae (Coleoptera) catches in the
Northeastern United States. J. Econ. Entomol. 103:
698-707.

FERNANDES, F. L., PICANCO, C. M., CHEDIAK, M., FER-
NANDES, M. E. S., RAMOs, R. S., AND MOREIRA, S.
S. 2010. A low-cost trap for Cerambycidae monitor-
ing in forest plantations in Brazil. Pesqui. Agropecu.
Brasileira 45: 1044-1047.

GALILEO, M. H. M., MARTINS, U. R., AND MOURA, L. A.
1993. Sobre o comportamento, ontogenia e morfolo-
gia do aparelho reprodutor de Hedypathes betulinus
(Klug, 1825) (Coleoptera, Cerambycidae, Lamiinae,
Acanthoderini) a broca da erva-mate. Rev. Brasileira
Entomol. 37: 705-715.

GARCIA, A. H. 1987. Analise faunistica de espécies da
familia Cerambycidae (Insecta, Coleoptera) coleta-

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 1/30/2019
Terms of Use: https://bioone.org/terms-of-use



Santos et al.: Cerambycidae in Hybrid Eucalyptus urograndis

das em pomares de Citrus conservado e abandonado.
Thesis, ESALQ/USP.

GARCIA, A. H., SILVA, V. L., AND PEREIRA, E. A. 1992.
Flutuacédo populacional de Dorcacerus barbatus (Ol-
ivier 1970) Coleoptera: Cerambycidae em pomar de
jabuticabeira. Pesqui. Agropecu. Trop. 22: 17-25.

GRAF, V., AND MARZAGAO, M. R. 1999. Ocorréncia do
parasitéide Labena fiorii sp.n. (Hymenoptera, Ich-
neumonidae) em larvas de Hedypathes betulinus
(Klug), broca da erva-mate e em Chydarteres stria-
tus (Fabricius), broca da aroeira, (Coleoptera, Cer-
ambycidae). Rev. Brasileira Zool. 16: 185-190.

GRAHAN, E. E., AND POLAND, T. M. 2012. Efficacy of flu-
on conditioning for capturing cerambycid beetles in
different trap designs and persistence on panel traps
over time. J. Econ. Entomol. 105: 395-401.

GREBENNIKOV, V. V., GILL, B. D., AND VIGNEAULT, R.
2010. Trichoferus campestris (Faldermann) (Coleop-
tera: Cerambycidae), an Asian wood-boring beetle
recorded in North America. Coleopts. Bull. 64: 13-20.

HANKS, L. M. 1999. Influence of the larval host plant on
reproductive strategies of cerambycid beetles. Annu.
Rev. Entomol. 44: 483-505.

LINSLEY, E. G. 1959. Ecology of Cerambycidae. Annu.
Rev. Entomol. 4: 99-138.

MONNE, M., BIANCHI, M., SANCHEZ, A., AND ESCUDERO,
R. 2002. Cerambicideos (Coleoptera) que atacan Eu-
calyptus globulus y Eucalyptus grandis en Uruguay.
Agrociencia 6: 63-68.

MONNE, M. 2004. Catalogue of the Neotropical Ceram-
bycidae (Coleoptera) with known hosts plant. Museu
Nacional, Rio de Janeiro. 95 pp.

MORAES, G. dJ., AND BERTI FILHO, E. 1974. Coleobrocas
que ocorrem em esséncias florestais. IPEF. 9: 27-42.

MUELLER, J., BUSSLER, H., AND KNEIB, T. 2008. Saprox-
ylic beetle assemblages related to silvicultural man-
agement intensity and stand structures in a beech
forest in Southern Germany. J. Insect Conserv. 12:
107-124.

OHSAWA, M., AND SHIMOKAWA, T. 2011. Extending the
rotation period in larch plantations increases can-
opy heterogeneity and promotes species richness
and abundance of native beetles: Implications for
the conservation of biodiversity. Biol. Conserv. 144:
3106-3116

PAINE, T. D., AND MILLAR, J. G. 2002. Insect pests of
eucalypts in California: implications of managing
invasive species. B. Entomol. Res. 92: 147-15.

PAULINO NETO, H. F. P., VASCONCELLOS-NETO, J., AND
CARMELLO-GUERREIRO, S. M. 2006. The biology of
Oncideres humeralis Thorms (Coleoptera: Ceram-
bycidae: Lamiinae) and new Cerambycidae-Melas-
tomataceae host-plant associations. Stud. Neotrop.
Fauna E. 41: 227-233.

Paz, J. K. S., SILVA, P. R. R., PADuA, L. E. M., IDE, S.,
CARVALHO, E. M. S., AND FEITOSA, S. S. 2008. Moni-

527

toramento de coleobrocas associadas a mangueira no
Municipio de José de Freitas, Estado do Piaui. Rev.
Brasileira Frutic. 30: 348-355.

PIRES, E. M., MOREIRA, 1., SOARES, M. A., MARINHO, J.
A., PINTO, R., AND ZANUNCIO, Z. C. 2011. Oxymerus
aculeatus (Coleoptera: Cerambycidae) causing dam-
age on corn plants (Zea mays L.) in Brazil. Rev. Co-
lombiana Entomol. 37: 85-86.

SANTOS, A., ZANETTI, R., MENDONCA, L. A., MENDES, L.
M., AND GUIMARAES JUNIOR, J. B. 2007. Ocorréncia
da coleobroca Phoracantha recurva Newman, 1840
(Coleoptera: Cerambycidae) em diferentes clones de
Eucalyptus urophylla no estado de Minas Gerais.
Cerne 13: 1-4.

SEATON, S. 2012. The interaction of drought and the
outbreak of Phoracantha semipunctata (Coleoptera:
Cerambycidae) on tree collapse in the Northern Jar-
rah (Eucalyptus marginata) forest. Thesis, Murdoch
University.

SILVA NETO, A. J., TREVISAN, H., NASCIMENTO, L. S.,
AND CARVALHO, A. G. 2011. Descricdo de danos e
volume de fitomassa lenhosa de fustes de Cassia sia-
mea Lam. seccionados por Coccoderus novempunc-
tatus (Coleoptera: Cerambycidae). Rev. arvore 35:
801-807.

TAKI, H., INOUE, T., TANAKA, H., MAKIHARA, H., SUEYO-
SHI, M., ISONO, M., AND OKABE, K. 2010. Responses
of community structure, diversity, and abundance of
understory plants and insect assemblages to thin-
ning in plantations. Forest Ecol. Mgt. 259: 607-613.

WANG, Q., THORNTHON, I. W. B., AND NEw, T. R. 1999.
A cladistic analysis of the Phoracanthine genus Pho-
racantha Newman (Coleoptera: Cerambycidae: Cer-
ambycinae), with discussion of biogeographic distri-
bution and pests status. Ann. Entomol. Soc. America
92: 631-638.

WILCKEN, C. F., BERTI FILHO, E., OTTATI, A. L. T., FIR-
MINO, D. C., AND CouTO, E. B. 2002. Ocorréncia de
Phoracantha recurva Newman (Coleoptera: Cer-
ambycidae) em eucalipto no Estado de Sdo Paulo,
Brasileira. Sci. For. 62: 149-153.

YAMAURA, Y., TAKI, H., MAKIHARA, H., IsoNo, M., Fu-
JITA, Y., AND OKABE, K. 2011. Revisitation of sites
surveyed 19 years ago reveals impoverishment of
longhorned beetles in natural and planted forests.
Entomol. Sci. 14: 56-67.

ZANUNCIO, J. C., BRAGANCA, M. A. L., LARANJEIRO, A.
J., AND FAGUNDES, M. 1993. Coledpteros associados
a eucaliptocultura nas regioes de Sdo Mateus e Ara-
cruz, Espirito Santo. Rev. Ceres 41: 584-590.

ZANUNCIO, J. C., PIRES, E. M., ALMADO, R. P., ZANETTI,
R., MONNE, M. A., PEREIRA, J. M. M., AND SERRAO, J.
E. 2009. Damage assessment and host plant records
of Oxymerus basalis (Dalman, 1823) (Cerambycidae,
Cerambycinae, Trachyderini) in Brazil. Coleopts.
Bull. 63: 179-181.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 1/30/2019
Terms of Use: https://bioone.org/terms-of-use



