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1. Introduction

The area planted with Eucalyptus species is the largest 
in Brazil and with high productivity (Duarte and Ribeiro, 
2023). The red gum lerp psyllid Glycaspis brimblecombei 
Moore (Hemiptera: Aphalaridae), an exotic pest with 
high invasive potential, has been reported in different 

countries in high infestations (Barbosa  et  al., 2023). 
This sap-sucking insect reduces the photosynthetic 
area and causes dryness of pointers and reduction of 
the development and wood production of Eucalyptus 
plantations (Del-Piero et al., 2022).
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Resumo
O gênero Eucalyptus ocupa a maior área plantada no setor florestal brasileiro com alta produtividade. O psilídeo de 
concha Glycaspis brimblecombei Moore (Hemiptera: Aphalaridae), praga exótica, reduz o desenvolvimento e produção 
de madeira nesses plantios. A busca de inimigos naturais para a fase de ovos de G. brimblecombei é essencial para 
complementar o manejo integrado e quebrar o ciclo da praga. O objetivo deste trabalho foi avaliar a predação de ovos 
de G. brimblecombei por seis espécies de Coccinelidae. A predação de ovos de G. brimblecombei por Cycloneda sanguinea 
Linnaeus, Eriopsis conexa Germar, Harmonia axyridis Pallas, Hippodamia convergens Guerin-Meneville, Jaguarita 
conjugata Mulsant e Olla v-nigrum Mulsant (Coleoptera: Coccinellidae), comumente associadas com infestações por 
essa praga, foi avaliada. Adultos recém emergidos de O. v-nigrum e J. conjugata predaram ovos de G. brimblecombei, 
mas isto não foi observado para C. sanguinea, E. conexa, H. axyridis e H. convergens. A predação de ovos, dessa praga, 
por O. v-nigrum foi maior em todas as avaliações, com 1.016 após 24 horas. Estes resultados são pioneiros na utilização 
de coccinelídeos no manejo de pragas do eucalipto. A maior predação de ovos de G. brimblecombei por O. v-nigrum 
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2. Materials and Methods

2.1. Glycaspis brimblecombei rearing

Glycaspis brimblecombei was reared on Eucalyptus 
urophylla saplings planted in 1-liter pots, housed in 
standardized cages with two plants each (40 cm × 
45 cm × 80 cm), to collect its eggs (Wilcken et al., 2010). 
The rearing conditions included a controlled temperature 
of 25 ± 2 °C, relative humidity of 60 ± 10%, and a 13-hour 
photophase. Each cage received 80 to 100 G. brimblecombei 
adults, and saplings were replaced per cycle of this insect. 
Daily irrigation was performed using a 500 ml laboratory 
wash bottle (Domingues et al., 2022 adapted).

2.2. Predation assay of Glycaspis brimblecombei eggs by 
Coccinellidae

The predation of G. brimblecombei eggs was evaluated 
by the coccinellid species: Cycloneda sanguinea Linnaeus, 
Eriopsis conexa Germar, Harmonia axyridis Pallas, 
Hippodamia convergens Guérin-Méneville, Jaguarita 
conjugata Mulsant and Olla v-nigrum Mulsant (Coleoptera: 
Coccinellidae) was evaluated (Figure 1).

Branches of Eucalyptus urophylla, infested by 
G. brimblecombei and with coccinellid pupae, were 
collected in Suzano plantations in the Mato Grosso do 
Sul state, Brazil, and placed in standard rearing cages. 
The ladybug species were identified using identification 
keys (Vandenberg, 2002; Celli  et  al., 2021). Adults of 
these Coccinellidae were collected immediately after 

The integrated management of third and fourth 
instar G. brimblecombei nymphs is carried out using the 
parasitoid Psyllaephagus bliteus Riek (Hymenoptera: 
Encyrtidae) (Favoreto  et  al., 2021), and for nymphs 
and adults of this insect, the predatory bug Atopozelus 
opsimus Elkins (Hemiptera: Reduviidae) (Dias et al., 2012), 
entomopathogenic fungi (Domingues  et  al., 2022) and 
chemical control (AGROFIT, 2024) are employed. Genetic 
resistance has limitations in managing G. brimblecombei 
due to its high adaptability to different plant hosts, as 
this pest damages most commercial clones used in Brazil 
(Dal-Pogetto et al., 2024). Identifying and utilizing egg 
predators could further enhance the effectiveness of 
integrated management strategies for G. brimblecombei.

Coccinellidae species prey on a wide range of pests 
(Zazycki  et  al., 2015; Li  et  al., 2021). Species of this 
family have been reported associated to native psyllids 
such as Triozoida sp. (Barbosa  et  al., 2003) and Psylla 
sp. (Hemiptera: Psyliidae) (Ferreira and Almeida, 
2000), as well as to exotic species like Diaphorina citri 
Kuwayama (Hemiptera: Liviidae) (Michaud, 2001) and 
G. brimblecombei with Cycloneda sanguinea Linnaeus 
and Harmonia axyridis Pallas (Rodas-Ávalos et al., 2021). 
Given their association with G. brimblecombei and other 
similar pests, understanding their role in targeting 
specific developmental stages, such as eggs, is critical 
to enhance integrated pest management strategies. The 
objective of this study was to evaluate the predation of 
G. brimblecombei eggs by Coccinellidae species.

Figure 1. Adults of Cycloneda sanguinea (a), Eriopsis conexa (b), Harmonia axyridis (c), Hippodamia convergens (d), Jaguarita conjugata (e), 
Olla v-nigrum (f) (Coleoptera: Coccinellidae) evaluated for predation on Glycaspis brimblecombei (Hemiptera: Aphalaridae) eggs.
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completing the pupal stage, identified, and individually 
placed in Petri dishes with ten replications (25 ± 2 °C, 
relative humidity of 60 ± 10%, and a 12-hour photophase), 
without sex separation.

Eucalyptus urophylla leaves, cut into disks with 
a diameter of 4 cm and with a known number of 
G. brimblecombei eggs (around 100 eggs) collected from 
a laboratory rearing, were provided in each dish, and the 
eggs were counted using a stereoscopic microscope. The 
leaves with G. brimblecombei eggs were replaced according 
to the predation by these insects. The number of eggs 
preyed was counted after one, two, three, four, five, six, 
seven and 24 hours. The data were subjected to ANOVA 
using the F-test and the means compared using Tukey’s 
test (P≤0.05), all performed with the Minitab software 
(version 19) (Minitab, 2010).

3. Results

Newly emerged adults of O. v-nigrum and J. conjugata 
preyed on eggs of G. brimblecombei, unlike C. sanguinea, 
E. conexa, H. axyridis, and H. convergens. The predation 
of G. brimblecombei eggs by O. v-nigrum was higher in 
all evaluations (F = 375.47, p < 0.001), with an average of 
1,016 eggs after 24 hours, while predation by J. conjugata 
started after four hours of evaluation (Table 1, Figure 2).

4. Discussion

The reproductive system of newly emerged Coccinellidae 
adults is not fully mature, making feeding during the early 
life stages crucial. The predation rate during this period is 
essential for prey association and ovarian development, 
directly impacting future reproductive fitness (Osawa, 
2005). This increases the importance of feeding for the 
ovarian development of these natural enemies (Hatt and 
Osawa, 2021).

The predation of G. brimblecombei eggs by O. v-nigrum 
and J. conjugata confirms reports of these natural enemies in 
infestations of native psyllids on Caesalpinia peltophoroides 
plants in Brazil (Machado, 1982) and that the eggs of these 
pests may be part of their diet in the field. Furthermore, 
O. v-nigrum has been reported in several South American 
regions, including some in Brazil (Silva et al., 2013), and 
even North America (Maffei et al., 2001). This is important 
and demonstrates that the insect is present naturally in 
different regions, making it possible to breed and release 
them in forest areas, as a biological control strategy, within 
Integrated Pest Management.

The lack of predation by C. sanguinea, E. conexa, 
H. axyridis, and H. convergens on G. brimblecombei eggs is 
related to these natural enemies preferring other prey, such 
as mites and aphids (Sarmento et al., 2007; Milléo et al., 
2019; Rodríguez-Palomera et al., 2019). Their presence 
in G. brimblecombei infestations may be associated with 
other stages of this insect or other pests in the same area 
(Evans and England, 1996).

The reduced predation of G. brimblecombei eggs by 
J. conjugata, starting after four hours of evaluation, may 
be related to this food source not being ideal for the 
ovarian development of this natural enemy (Lima et al., 
2020), and this resource may be secondary to maintaining 
the survival of this predator until finding suitable prey 
(Mercer et al., 2020).

The higher predation of G. brimblecombei eggs by adults 
of O. v-nigrum explains the frequent presence of this natural 
enemy in infestations of this pest (Sanchez-Martinez et al., 
2005; Oliveira et al., 2010; Rodas-Ávalos et al., 2021), and this 
resource may be primary for the development of this predator, 
similar to what has been reported for Psylla sp. (Kato et al., 
1999). Therefore, this natural enemy is important to reduce 
G. brimblecombei populations (Hoy, 2019). The development, 
oviposition, and viability of these natural enemies vary with 
the quality of prey, making them potential secondary sources 
for the maintenance of some Coccinellidae species.

Table 1. Number of Glycaspis brimblecombei (Hemiptera: Aphalaridae) eggs preyed by Cycloneda sanguinea (Cs), Eriopsis conexa (Ec), 
Harmonia axyridis (Ha), Hippodamia convergens (Hc), Jaguarita conjugata (Jc) and Olla v-nigrum (Ov) (Coleoptera: Coccinellidae) during 
24 hours after the emergence of adults of these predators.

Period (h) Ov Jc Cs Ec Ha Hc

1 39.0 ± 7.6 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

2 86.2 ± 11.5 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

3 131.1 ± 9.6 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

4 182.5 ± 12.6a 1.9 ± 1.3b 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

5 257.0 ± 14.6a 6.9 ± 4.6b 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

6 352.5 ± 21.0a 12.2 ± 8.1b 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

7 428.3 ± 26.6a 33.2 ± 14.4b 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

24 1,016.0 ± 29.4a 167.7 ± 32.4b 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0

Means followed by the same lower-case letter, per line, do not differ by the Tukey test (p≤ 0.05).
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5. Conclusions

The high predation of G. brimblecombei eggs by Olla 
v-nigrum indicates that this natural enemy is a promising 
alternative for the integrated management of this pest.

Acknowledgements

To the Brazilian institutions “Conselho Nacional de 
Desenvolvimento Científico e Tecnológico (CNPq)”, 
“Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior (CAPES - Finance Code 001)”, “Programa 
Cooperativo sobre Proteção Florestal/PROTEF do Instituto 
de Pesquisas e Estudos Florestais/IPEF” and “Suzano S.A.”.

References

AGROFIT, 2024 [viewed 26 August 2024]. Sistema de agrotóxicos 
fitossanitários [online]. Brasília: Ministério da Agricultura. 
Available from: https://agroft.agricultura.gov.br/agroft_cons/
principal_agroft_cons

BARBOSA, F.R., FERREIRA, R.G., KIILL, L.H.P., SOUZA, E.A.D., MOREIRA, 
W.A., ALENCAR, J.A.D. and HAJI, F.N.P., 2003. Nível de dano, 
plantas invasoras hospedeiras, inimigos naturais e controle do 
psilídeo da goiabeira (Triozoida sp.) no submédio São Francisco. 
Revista Brasileira de Fruticultura, vol. 25, no. 3, pp. 425-428. 
http://doi.org/10.1590/S0100-29452003000300016.

BARBOSA, L.R., DOMINGUES, M.M., WILCKEN, C.F. and 
ZANUNCIO, J.C., 2023. Eucalyptus pests. In: F.O. ASIEGBU 
and A. KOVALCHUK, eds. Forest microbiology. Cambridge: 
Academic Press, pp. 227-249. .. http://doi.org/10.1016/B978-
0-443-18694-3.00020-1. 

CELLI, N.D.G.R., ALMEIDA, L.M., BASÍLIO, D.S. and CASTRO, C.F., 
2021. The way to maturity: taxonomic study on immatures 
of Southern Brazilian Coccinellini (Coleoptera: Coccinellidae) 

species important in biological control. Zoologia, vol. 38, e64154. 
http://doi.org/10.3897/zoologia.38.e64154.

DAL-POGETTO, M.H.F.A., TAVARES, W.S., ZANUNCIO, J.C., SILVA, 
W.M., MASSON, M.V., FERREIRA-FILHO, P.J., BARBOSA, L.R. and 
WILCKEN, C.F., 2024. High population levels lead Glycaspis 
brimblecombei (Hemiptera: Aphalaridae) to unrecorded feeding 
and oviposition behaviors on Eucalyptus urograndis plants. 
Brazilian Journal of Biology = Revista Brasileira de Biologia, 
vol. 84, e250931. http://doi.org/10.1590/1519-6984.250931. 
PMid:35137846.

DEL-PIERO, F.H.M.O., WILCKEN, C.F., DOMINGUES, M.M., FAVORETO, 
A.L., RODELLA, R.A., PEREIRA, A.I.A., SILVA, W.M., SERRÃO, J.E. 
and ZANUNCIO, J.C., 2022. Anatomical indicators of Eucalyptus 
spp. resistance to Glycaspis brimblecombei (Hemiptera: 
aphalaridae). PeerJ, vol. 10, e13346. http://doi.org/10.7717/
peerj.13346. PMid:35586137.

DIAS, T.K.R., WILCKEN, C.F., SOLIMAN, E.P., GIL-SANTANA, H.R. and 
ZACHÉ, B., 2012. Occurrence of Atopozelus opsimus preying on 
nymphs and adults of Glycaspis brimblecombei. Phytoparasitica, 
vol. 40, no. 2, pp. 137-141. http://doi.org/10.1007/s12600-
011-0213-1.

DOMINGUES, M.M., SANTOS, P.L., GÊA, B.C.C., CARVALHO, V.R., 
OLIVEIRA, F.N., SOLIMAN, E.P., SERRÃO, J.E., ZANUNCIO, J.C., 
ZANETTI, R. and WILCKEN, C.F., 2022. Entomopathogenic fungi, 
isolated from soils and Bemisia tabaci (Hemiptera: Aleyrodidae) 
adults, to manage the eucalyptus red gum lerp psyllid Glycaspis 
brimblecombei (Hemiptera: Aphalaridae). Journal of Economic 
Entomology, vol. 115, no. 6, pp. 1886-1893. http://doi.org/10.1093/
jee/toac165. PMid:36300524.

DUARTE, M.L. and RIBEIRO, A., 2023. Influence of El Niño and La 
Niña on the productivity of Eucalyptus plantations in different 
regions in Brazil. Ciência Florestal, vol. 33, e61334. http://doi.
org/10.5902/1980509861334.

EVANS, E.W. and ENGLAND, S., 1996. Indirect interactions in 
biological control of insects: pests and natural enemies in 
alfalfa. Ecological Applications, vol. 6, no. 3, pp. 920-930. http://
doi.org/10.2307/2269495.

Figure 2. Eucalyptus leaf before (a) and after (b) predation of Glycaspis brimblecombei (Hemiptera: Aphalaridae) eggs by Olla v-nigrum 
(Coleoptera: Coccinellidae).

https://doi.org/10.1590/S0100-29452003000300016
https://doi.org/10.1016/B978-0-443-18694-3.00020-1
https://doi.org/10.1016/B978-0-443-18694-3.00020-1
https://doi.org/10.3897/zoologia.38.e64154
https://doi.org/10.1590/1519-6984.250931
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35137846&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35137846&dopt=Abstract
https://doi.org/10.7717/peerj.13346
https://doi.org/10.7717/peerj.13346
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35586137&dopt=Abstract
https://doi.org/10.1007/s12600-011-0213-1
https://doi.org/10.1007/s12600-011-0213-1
https://doi.org/10.1093/jee/toac165
https://doi.org/10.1093/jee/toac165
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36300524&dopt=Abstract
https://doi.org/10.5902/1980509861334
https://doi.org/10.5902/1980509861334
https://doi.org/10.2307/2269495
https://doi.org/10.2307/2269495


Brazilian Journal of Biology, 2025, vol. 85, e289773 5/5

Predation by Coccinellidae on Glycaspis brimblecombei eggs

FAVORETO, A.L., DOMINGUES, M.M., SERRÃO, J.E., RIBEIRO, M.F., 
SILVA, C.A.D., ZANUNCIO, J.C. and WILCKEN, C.F., 2021. Courtship, 
mating behavior, and ovary histology of the nymph parasitoid 
Psyllaephagus bliteus (Hymenoptera: encyrtidae). Journal of 
Insect Science, vol. 21, no. 2, pp. 16. http://doi.org/10.1093/
jisesa/ieab020. PMid:33861348.

FERREIRA, F.D.A.S. and ALMEIDA, L.M.D., 2000. Morfologia dos 
estágios imaturos de Eupalea reinhardti Crotch (Coleoptera, 
Coccinellidae) e alguns dados biológicos. Revista Brasileira de 
Zoologia, vol. 17, no. 2, pp. 315-322. http://doi.org/10.1590/
S0101-81752000000200002.

HATT, S. and OSAWA, N., 2021. High variability in pre-oviposition 
time independent of diet available at eclosion: a key reproductive 
trait in the ladybird beetle Harmonia axyridis (Coleoptera: 
Coccinellidae) in its native range. Insects, vol. 12, no. 5, pp. 
382. http://doi.org/10.3390/insects12050382. PMid:33922999.

HOY, C., 2019. Advances in understanding agroecosystems ecology 
and its applications in integrated pest management. In: M. 
KOGAN and L. HIGLEY, eds. Integrated management of insect 
pests: Current and future developments. Cambridge: Burleigh 
Dodds Science Publishing, pp. 131-160. http://doi.org/10.19103/
AS.2019.0047.05

KATO, C.M., AUAD, A.M. and BUENO, V.H.P., 1999. Aspectos biológicos 
e etológicos de Olla v-nigrum (Mulsant, 1866) (Coleoptera: 
Coccinellidae) sobre Psylla sp. (Homoptera: Psyllidae). Ciência 
e Agrotecnologia, vol. 23, pp. 19-23.

LI, H., LI, B., LÖVEI, G.L., KRING, T.J. and OBRYCKI, J.J., 2021. Interactions 
among native and non-native predatory Coccinellidae influence 
biological control and biodiversity. Annals of the Entomological 
Society of America, vol. 114, no. 2, pp. 119-136. http://doi.
org/10.1093/aesa/saaa047. PMid:33732410.

LIMA, M.S., PONTES, W.J.T. and NÓBREGA, R.L., 2020. Pollen did not 
provide suitable nutrients for ovary development in a ladybird 
Brumoides foudrasii (Coleoptera: Coccinellidae). Diversitas 
Journal, vol. 5, no. 3, pp. 1486-1494. http://doi.org/10.17648/
diversitas-journal-v5i3-877.

MACHADO, V.L.R., 1982. Morfologia e aspectos biológicos de 
Cycloneda conjugata, Mulsant, 1866 e Olla v-nigum (Mulsant, 
1866) (Col., Coccinellidae) predadores de Psylla sp. (Homoptera, 
Psyllidae) em sibipiruna (Caesalpinia pelthophoroides Benth.). 
São Paulo: Universidade de São Paulo. Tese de Doutorado em 
Ciências Biológicas.

MAFFEI, E.M., POMPOLO, S.G., CAMPOS, L.A.O. and PETITPIERRE, 
E., 2001. Sequential FISH analysis with rDNA genes and Ag-
NOR banding in the lady beetle Olla v-nigrum (Coleoptera: 
Coccinellidae). Hereditas, vol. 135, no. 1, pp. 13-18. http://doi.
org/10.1111/j.1601-5223.2001.00013.x. PMid:12043703.

MERCER, N.H., TEETS, N.M., BESSIN, R.T. and OBRYCKI, J.J., 2020. 
Supplemental foods affect energetic reserves, survival, and 
spring reproduction in overwintering adult Hippodamia 
convergens (Coleoptera: Coccinellidae). Environmental 
Entomology, vol. 49, no. 1, pp. 1-9. http://doi.org/10.1093/ee/
nvz137. PMid:31748809.

MICHAUD, J.P., 2001. Numerical response of Olla v-nigrum 
(Coleoptera: Coccinellidae) to infestations of Asian citrus psyllid 
(Hemiptera: Psyllidae) in Florida. The Florida Entomologist, 
vol. 84, no. 4, pp. 608-612. http://doi.org/10.2307/3496392.

MILLÉO, J., MORAL, R.A., FERNANDES, F.S. and GODOY, W.A.C., 
2019. Resposta funcional comparada entre Harmonia axyridis 
(Pallas), Cycloneda sanguinea (Linnaeus) e Hippodamia convergens 
Guerin Meneville (Coleoptera: Coccinellidae) alimentadas 
com Brevicoryne brassicae (Linnaeus) (Hemiptera: Aphididae). 
EntomoBrasilis, vol. 12, no. 2, pp. 70-76. http://doi.org/10.12741/
ebrasilis.v12i2.796.

MINITAB, 2010 [viewed 26 August 2024]. Minitab 17 statistical 
computer software [software]. State College, PA: Minitab Inc.

OLIVEIRA, L.S., COSTA, E.C., GRELLMANN, M., CANTARELLI, E.B. and 
PERRANDO, E.R., 2010. Occurrence of Glycaspis brimblecombei 
(Moore, 1964) (Hemiptera: Psyllidae) in Eucalyptus spp. in Rio 
Grande do Sul, Brazil. Ciência Florestal, vol. 16, no. 3, pp. 324-
341. http://doi.org/10.5902/198050981914.

OSAWA, N., 2005. The effect of prey availability on ovarian development 
and oosorption in the ladybird beetle Harmonia axyridis 
(Coleoptera: Coccinellidae). European Journal of Entomology, vol. 
102, no. 3, pp. 503-511. http://doi.org/10.14411/eje.2005.072.

RODAS-ÁVALOS, M., BETANCUR, C.A., GUEVARA, G., BACCA, T. and 
GAVIRIA-RIVERA, A., 2021. Ciclo de vida y enemigos naturales 
de Glycaspis brimblecombei Moore (Hemiptera: Psyllidae) 
en una plantación de Eucalyptus camaldulensis Dehnhardt 
(Jericó, Colombia). Boletin Cientifico Museo de Historia Natural 
Universidad de Caldas, vol. 25, no. 1, pp. 40-52. http://doi.
org/10.17151/bccm.2021.25.1.3.

RODRÍGUEZ-PALOMERA, M., LUNA-ESQUIVEL, G., ROBLES-
BERMÚDEZ, A., CORONADO-BLANCO, J.M., CAMBERO-NAVA, 
K.G. and CAMBERO-CAMPOS, O.J., 2019. Aspectos biológicos y 
parámetros poblacionales de Cycloneda sanguinea L. (Coleoptera: 
Coccinellidae) sobre Aphis aurantii boyer de fonscolombe 
(Hemiptera: Aphididae). Chilean Journal of Agricultural & 
Animal Science, vol. 35, pp. 196-204. http://doi.org/10.4067/
S0719-38902019005000305.

SANCHEZ-MARTINEZ, G., INIGUEZ-HERRERA, G., GONZALEZ-
GAONA, E., EQUIHUA-MARTINEZ, A. and VILLA-CASTILLO, 
J. 2005. Biological control of the redgum lerp psyllid in 
Mexico. In: Proceedings of the 2nd International Symposium 
on Biological Control of Arthropods, 12-16 September, 2005, 
Davos, Switzerland. Morgantown: Forest Health Technology 
Enterprise Team, vol. 9, pp. 27-28.

SARMENTO, R.A., PALLINI, A., VENZON, M., SOUZA, O.F.F.D., MOLINA-
RUGAMA, A.J. and OLIVEIRA, C.L.D., 2007. Functional response 
of the predator Eriopis connexa (Coleoptera: Coccinellidae) 
to different prey types. Brazilian Archives of Biology and 
Technology, vol. 50, no. 1, pp. 121-126. http://doi.org/10.1590/
S1516-89132007000100014.

SILVA, R.B., CRUZ, I., FIGUEIREDO, M.L.C., TAVARES, W.S., SERRÃO, 
J.E. and ZANUNCIO, J.C., 2013. Development and reproduction 
of Olla v-nigrum (Coleoptera: Coccinellidae) fed Anagasta 
kuehniella (Lepidoptera: Pyralidae) eggs supplemented with 
an artificial diet. The Florida Entomologist, vol. 96, no. 3, pp. 
850-858. http://doi.org/10.1653/024.096.0319.

VANDENBERG, N.J., 2002. Coccinellidae Latreille 1807. In: R.H. 
ARNETT-JR., M.C. THOMAS, P.E. SKELLEY and J.H. FRANK, 
eds. American Beetles: Vol. II: Polyphaga: Scarabaeoidea 
through Curculionoidea. Boca Raton: CRC Press. http://doi.
org/10.1201/9781420041231.

WILCKEN, C.F., SÁ, L.A.N., DAL-POGETTO, M.H.F.A., COUTO, E.B., 
FERREIRA-FILHO, P.J. and FIRMINO-WINCKLER, D.C., 2010 
[viewed 16 January 2025]. Sistema de criação do psilídeo-
de-concha Glycaspis brimblecombei e de seu parasitóide 
Psyllaephagus bliteus. Documentos Técnicos IPEF [online], vol. 2, 
no. 2, pp. 1-23. Available from: http://www.bibliotecaflorestal.
ufv.br/bitstream/handle/123456789/14461/ipef-documentos-
tecnicos-2010-volume-2-n-2.pdf?sequence=1&isAllowed=y

ZAZYCKI, L.C.F., SEMEDO, R.E.S., SILVA, A., BISOGNIN, A.Z., BERNARDI, 
O., GARCIA, M.S. and NAVA, D.E., 2015. Biology and fertility life 
table of Eriopis connexa, Harmonia axyridis and Olla v-nigrum 
(Coleoptera: Coccinellidae). Brazilian Journal of Biology = Revista 
Brasileira de Biologia, vol. 75, no. 4, pp. 969-973. http://doi.
org/10.1590/1519-6984.03814. PMid:26675915.

https://doi.org/10.1093/jisesa/ieab020
https://doi.org/10.1093/jisesa/ieab020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33861348&dopt=Abstract
https://doi.org/10.1590/S0101-81752000000200002
https://doi.org/10.1590/S0101-81752000000200002
https://doi.org/10.3390/insects12050382
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33922999&dopt=Abstract
https://doi.org/10.19103/AS.2019.0047.05
https://doi.org/10.19103/AS.2019.0047.05
https://doi.org/10.1093/aesa/saaa047
https://doi.org/10.1093/aesa/saaa047
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33732410&dopt=Abstract
https://doi.org/10.17648/diversitas-journal-v5i3-877
https://doi.org/10.17648/diversitas-journal-v5i3-877
https://doi.org/10.1111/j.1601-5223.2001.00013.x
https://doi.org/10.1111/j.1601-5223.2001.00013.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12043703&dopt=Abstract
https://doi.org/10.1093/ee/nvz137
https://doi.org/10.1093/ee/nvz137
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31748809&dopt=Abstract
https://doi.org/10.2307/3496392
https://doi.org/10.12741/ebrasilis.v12i2.796
https://doi.org/10.12741/ebrasilis.v12i2.796
https://doi.org/10.5902/198050981914
https://doi.org/10.14411/eje.2005.072
https://doi.org/10.17151/bccm.2021.25.1.3
https://doi.org/10.17151/bccm.2021.25.1.3
https://doi.org/10.4067/S0719-38902019005000305
https://doi.org/10.4067/S0719-38902019005000305
https://doi.org/10.1590/S1516-89132007000100014
https://doi.org/10.1590/S1516-89132007000100014
https://doi.org/10.1653/024.096.0319
https://doi.org/10.1201/9781420041231
https://doi.org/10.1201/9781420041231
https://doi.org/10.1590/1519-6984.03814
https://doi.org/10.1590/1519-6984.03814
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26675915&dopt=Abstract

