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Abstract. The solenopsis mealybug, Phenacoccus solenopsis Tinsley, 1898 (Hemiptera: Pseudococcidae), is widely distributed globally and is a
significant polyphagous pest affecting a variety of plants of agricultural, medicinal, and ornamental value, including certain weeds. In this study,
we present, for the first time, the occurrence and damage caused by P. solenopsis on false lemon balm, Lippia alba (Mill.). N.E. Br. ex Britton & P.
Wilson (Verbenaceae) in Brazil. Specimens of the solenopsis mealybug were collected and examined on L. alba in a residential area of Floriano
city, Piaui state, Brazil, from July to November 2025. The damage caused by the mealybug primarily manifests on the branches of false lemon
balm, resulting in yellowing and desiccation, with a comparatively lesser impact on the host's leaves. Throughout our observations, the solenopsis
mealybug population on the host declined by November 2025. This represents the first documented instance of P. solenopsis in Piaui, thereby
increasing the total number of Brazilian states reporting occurrences of this pest to eleven. Additionally, we noted the mutualistic relationship
between P. solenopsis and Dorymyrmex sp. (Hymenoptera: Formicidae: Dolichoderinae). This study also updates information regarding the

distribution and host plants of P. solenopsis in Brazil.
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Phenacoccus Cockerell, 1893 (Hemiptera: Pseudococcidae) is one
of the most species' rich genera of Pseudococcidae (Ben-Dov 1994;
Garcia Morales et al. 2016; Santos & Peronti 2017) with 178 described
species (Garcia Morales et al. 2016).

The solenopsis mealybug, Phenacoccus solenopsis Tinsley, 1898,
probably originated somewhere between south-west USA and South
America (Kondo & Watson 2022), has spread to 78 countries. In South
America, it has been recorded in Argentina, Brazil, Chile, Colombia,
Ecuador, Suriname, and Uruguay (Larrain 2002; Granara de Willink
2003; Culik & Gullan 2005; Garcia Morales et al. 2016; Pacheco da
Silva et al. 2020; Kondo & Watson 2022). In Brazil, this pest has been
reported in 10 states: Acre, Amazonas, Bahia, Ceara, Espirito Santo,
Goias, Mato Grosso, Paraiba, Pernambuco, and Sido Paulo (Garcia
Morales et al. 2016; Santos & Peronti 2017; Kondo & Watson 2022).

Phenacoccus solenopsis is a polyphagous pest, affecting over
250 species across 67 botanical families, with a notable prevalence
in Amaranthaceae, Asteraceae, Solanaceae, and Malvaceae (Garcia
Morales et al. 2016; Kondo & Watson 2022). This pest targets several
economically significant species, including vegetables, ornamental
plants, annual crops, fruit trees, and various weeds (Ibrahim et al. 2015;
Garcia Morales et al. 2016; Santos & Peronti 2017; Wagas et al. 2021).

The false lemon balm, Lippia alba (Mill.) N.E.Br. ex. Britton & P.
Wilson (Verbenaceae), is native to South America (Biasi & Costa 2003).
However, it has become widely distributed throughout the Americas,
as well as in parts of Asia and Oceania (Mirra et al. 2024; Silva et al.
2025; WFO 2025). Lippia alba is an erect perennial herb that can
reach up to 2 m in height, often exhibiting a shrubby or subshrubby
appearance (Lorenzi & Matos 2002). Its leaves and roots are commonly
used in infusions and syrups to treat a variety of ailments, including
hypertension, digestive issues, nausea, restlessness, and colds (Lorenzi
& Matos 2002; Hennebelle et al. 2008; WFO 2025). This herb is among
the most widely utilized in traditional medicine (Silva et al. 2025) and is
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frequently found in the backyards of both rural and urban residences in
Piaui state, Brazil (Aguiar & Barros 2012; Baptistel et al. 2014).

Studies have explored the use of L. alba in the pharmaceutical
industry, owing to its compounds that exhibit antibacterial and
antifungal properties (Hennebelle et al. 2008; Oliveira et al. 2024).
Furthermore, leaf extracts demonstrate insecticidal activity against
stored-grain pests (Ringuelet et al. 2014), the fall armyworm (Biswas et
al. 2024), and nematodes (Gongalves et al. 2016).

Information regarding the interactions of L. alba with insects
is limited in the literature, as this plant is seldom affected by insect
infestations. Given the scarcity of information on pest insects impacting
this important medicinal plant in Brazil, this study aims to document
the record of the mealybug, P. solenopsis, on L. alba in northeastern
Brazil.

Between July and November 2025, mealybugs were observed and
manually collected from the branches and leaves of a L. alba (Fig. 1A)
found in the backyard of a residence in the Ibiapaba neighborhood
(6°45'45"S; 43°00'44"W, 114 m a.s.l.) in the city of Floriano, Piaui, Brazil.

Mealybugs were collected and placed in 5.0 mL Eppendorf Tubes®
containing 99% ethanol. Each tube was duly labeled with collection
data and taken to the Insect Taxonomy Laboratory at ESALQ/USP
for identification. Twenty-five female mealybugs were prepared on
microscope slides following the methods outlined by Granara de Willink
(1990). These specimens were labeled, identified, and subsequently
deposited in the entomological collection of the “Luiz de Queiroz”
Entomology Museum (MELQ — ESALQ/USP, numbers ESALQENT001919
— 001943). The morphological identification was carried out by NSS
and ALBPG based on the key of Moghaddam (2013). The identification
of the false melissa was carried out by Dr. Fatima Regina Gongalves
Salimena from the Department of Botany: Postgraduate Program in
Biodiversity and Nature Conservation at ICB — Universidade Federal de

Juiz de Fora, Juiz de Fora, Minas Gerais state, Brazil.
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A total of 150 ants associated with mealybugs on L. alba branches
were collected. The ants were identified to the genus level using the key
of Feitosa & Dias (2024). Twenty specimens, prepared in double mount
(triangle), were deposited at MELQ (ESALQENT001944 — 001963).

The mealybugs collected from L. alba were identified as P. solenopsis
(Hemiptera: Pseudococcidae) based on morphological characteristics
of the females. These characteristics include a grayish-green to black,
ovoid-shaped body; dorsum covered by dense greyish white wax (Fig.
1B); dark grey submedian intersegmental bare patches usually present;
lateral margins of the body surrounded by short waxy filaments, often
with a longer pair of tail-like wax filaments on posterior region (Fig.
1B); nine-segmented antennae; a well-developed anal lobe featuring
two lanceolate setae and several trilocular pores; absence of dorsal
multilocular disc pores; robust legs; and claws with a denticle.

Lippia alba is not listed as a host of P. solenopsis in the scale insect
database, ScaleNet (Garcia Morales et al. 2016). Therefore, this is the
first record of solenopsis mealybug infesting and damaging L. alba.
Additionally, itisthefirstrecord of P. solenopsisin Piauistate. Previously
it was reported in 10 Brazilian states (Acre, Amazonas, Bahia, Cear3,
Espirito Santo, Goids, Mato Grosso, Paraiba, Pernambuco, and Sdo
Paulo) (Garcia Morales et al. 2016; Santos & Peronti 2017; Kondo &
Watson 2022). Thus, the distribution of P. solenopsis has expanded to
11 states across Brazil, spanning four of the country's five geographic
regions. The South region of Brazil is the only one without any record
of P. solenopsis.

Phenacoccus solenopsis has been associated to over 250 host
plants (Garcia Morales et al. 2016; Kondo & Watson 2022). Therefore,
our record that L. alba hosts P. solenopsis is a significant finding.
Furthermore, with the record of L. alba, seven species of Verbenaceae
currently host P. solenopsis worldwide (Tab. 1).

Phenacoccus solenopsis shows a preference for infesting the
branches of L. alba rather than its leaves (Fig. 1B—D). Symptoms such
as yellowing and drying of the plant structure were predominantly
observed on branches with a higher concentration of specimens.
On the branches, it was common to find several adults grouped
with nymphs, all covered in a white, powdery secretion. Only a few
specimens (fewer than five) were noted on the leaves, specifically on
the abaxial surface (Fig. 1D).

Figure 1. Phenacoccus solenopsis Tinsley, 1898 (Hemiptera: Pseudococcidae) on
Lippia alba (Mill.). N.E. Br. ex Britton & P. Wilson. A) host plant in the backyard;
B) P. solenopsis (adults and nymphs) on branches and interaction of with
Dorymyrmex sp. (red arrow); C) leaf bud and branch damaged (red arrows); D)
Solenopsis mealybug on the abaxial surface of leaves.

The solenopsis mealybug primarily infests the branches of L. alba,
particularly between the points where leaves are inserted, and it also
targets tender shoots. Initially, the most heavily infested branches
turn yellow and subsequently dry out, progressing from the tips to
the base (Fig. 1C). Despite a significant infestation occurring between
July and August, the presence of numerous dry branches did not lead

to the plant's death during the observation period. In November 2025,
a decrease in the population of the solenopsis mealybug on the host
was noted, likely due to seasonal climate changes (winter to spring).
The extended period of spring dryness appears to have affected plant
development and, in turn, the pest population.

The infestation of P. solenopsis on the upper and more tender
branches has been observed in cotton (Gossypium L.) and Hibiscus
rosa-sinensis L. (Malvaceae) (Maruthadurai & Singh 2015; Waqas
et al. 2021). In the case of cashew (Anacardium occidentale L.,
Anacardiaceae), damage was predominantly observed in the upper
regions, where the pest feeds on the sap of young tender leaves,
shoots, inflorescences, branches, and fruit peduncles (Maruthadurai
& Singh 2015). Furthermore, the abaxial leaf surface are commonly
infested in attacks by this mealybug (Akintola & Ande 2008). However,
in this study, few individuals were found on the lower portions of L.
alba leaves (Fig. 1D).

The attack and distribution of P. solenopsis can vary depending on
the type and age of its host (Kumar et al. 2014; Wagas et al. 2021). This
variation may enhance the pest's remarkable adaptability to a diverse
array of hosts across various geographic regions.

We observed the mutualistic relationship between Dorymyrmex
sp. (Dolichoderinae) (Figs. 1B; 2A-B) and P. solenopsis. The ants
traversed the branches and leaves where the solenopsis mealybugs
were grouped (Fig. 1B). They performed tactile recognition of the
mealybugs using their antennae. They actively repelled other insects,
such as whiteflies (Aleyrodidae) and parasitoids (Hymenoptera) that
landed on leaves infested with mealybugs.
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Figure 2. Dorymyrmex sp. A) head in anterior view); B) habitus in lateral view
(Scale bars =1 mm).
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Mutualistic interactions between the solenopsis mealybug and
ants (Hymenoptera: Formicidae) have been documented for several
species. Notable examples include Solenopsis sp. (Myrmicinae) in Acre
state, Brazil (Santos & Peronti 2017), S. invicta Buren, 1972, Tapinoma
melanocephalum (Fabricius, 1793) (Dolichoderinae) in China, and
Lasius niger (L., 1758) (Formicidae) in Canada (Zhou et al. 2012; Garcia
Morales et al. 2016; Santos & Peronti 2017).

Among the ant species known to interact with P. solenopsis, as
compiled by Garcia Morales et al. (2016), Dorymyrmex bicolor Wheeler,
W.M., 1906 (Dolichoderinae) has been observed in a vineyard within
the lower-middle Sdo Francisco Valley region (Petrolina, Pernambuco
State, and Juazeiro, Bahia state, Brazil) (Guindani et al. 2017). However,
the reliable identification of Dorymyrmex species remains challenging
due to unclear species boundaries and the absence of a taxonomic
revision for the genus (Rodrigo dos Santos Machado Feitosa, personal
communication, August 18, 2025).

Our findings reveal, for the first time, the attack of P. solenopsis
on L. alba (new host), and extend the known geographic distribution
of this pest within Brazil. We have also updated the host list for the
solenopsis mealybug in Brazil and documented the mutualistic
interaction between P. solenopsis and Dorymyrmex sp.

Understanding ecological interactions, infestation patterns, and
the damage caused by polyphagous pest species such as P. solenopsis
is crucial for advancing knowledge across fields that collectively
improve integrated pest management strategies in agroecosystems
and subsistence crops. This study underscores the importance of
monitoring phytosanitary conditions for medicinal plants in both
commercial plantations and domestic cultivation, particularly L. alba,
to prevent the spread of P. solenopsis to other regions through infested
seedlings.
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Table 1. Records of Phenacoccus solenopsis Tinsley, 1898 (Hemiptera: Pseudococcidae) in Verbenaceae species worldwide*.

Host plants** Countries References

Duranta sp. Israel Spodek et al. (2018)

Duranta erecta L. Pakistan Arif et al. (2009); Abbas et al. (2010)
Lantana camara L. Pakistan Arif et al. (2009); Sahito et al. (2011)
Lantana camara L. - Williams & Granara de Willink (1992)
Lantana camara L. Egypt Abdel-Razzik et al. (2015); Beshr et al. (2016)
Lantana camara L. Iran Fallahzadeh et al. (2013); Fallahzadeh et al. (2014)
Lantana camara L. Mexico Ben-Dov (1994)

Lantana camara L. India Kedar & Saini (2015)

Lantana camara L. Israel Spodek et al. (2018)

Lantana montevidensis (Spreng.) Brig. Israel Spodek et al. (2018)

Lippia alba (Mill.) N.E.Br. ex Britton & P.Wilson Brazil This study

Verbena x hybrida Groenland & Ruimpler India Kedar & Saini (2015)

Verbena officinalis L. -

Watson (2020)

*Based on Garcia Morales et al. (2016). ** Scientific names according to WFO (2025).

Acknowledgments

The authors wish to thank the Graduate Program in Entomology
of the Escola Superior de Agricultura "Luiz de Queiroz", Universidade
de S3o Paulo (ESALQ/USP). The authors thank Dr. Fatima Regina
Gongalves Salimena (Departamento de Botanica: Programa de Pds-
Graduagdo em Biodiversidade e Conservacdo da Natureza, ICB — UFJF,
Juiz de Fora — MG, Brazil) for the identification of Lippia alba, and Dr.
Rodrigo dos Santos Machado Feitosa (Laboratério de Sistematica e
Biologia de Formigas, Departamento de Zoologia, Universidade Federal
do Parana, Brazil), for confirming the identification of Dorymyrmex sp.
ants in this study. Special thanks to my parents, Wilcimar Soares and
Iracema Maria de Sousa Soares, who helped me with observations of
the solenopsis mealybug in our backyard. RAZ is a fellow researcher
at the Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPg).

Authors' Contributions

NSS: Conceptualization, Investigation,
— original draft; THRP: Conceptualization, Methodology, review
& editing; ALBGP: Investigation, Writing — original draft; RAZ:
Conceptualization; Writing — original draft; Writing — review & editing;
MS: Conceptualization, Investigation, Writing — original draft, Writing
—review & editing.

Methodology, Writing

Conflict of Interest Statement

The authors declare no competing interests.

Ethical Approval

Not applicable.

Data Availability

The datasets generated during this study are available from the
corresponding author upon reasonable request.

Generative Al Statement

The authors declare that no generative artificial intelligence tools
were used in the preparation of this manuscript.

References

Abbas, G.; Arif, M. J.; Ashfag, M.; Aslam, M.; Saeed, S. (2010) Host plants
distribution and overwintering of cotton mealybug (Phenacoccus
solenopsis; Hemiptera: Pseudococcidae). International Journal of
Agriculture & Biology, 12(3): 421-425.

Abdel-Razzik, M.; Attia, A. R.; Abdel Aziz, M. (2015) Newly host
plants of cotton mealybug Phenacoccus solenopsis Tinsley
(Hemiptera: Pseudococcidae) in Egypt. Egyptian Academic Journal
of Biological Sciences. A Entomology, 8(3): 31-33. doi: 10.21608/
eajbsa.2015.12865

Aguiar, L. C. G. G.; Barros, R. F. M. (2012) Plantas medicinais cultivadas
em quintais de comunidades rurais no dominio do cerrado
piauiense (Municipio de Demerval Lobdo, Piaui, Brasil). Revista
Brasileira de Plantas Medicinais, 14(3): 419-434. doi: 10.1590/
$1516-05722012000300001

Akintola, A.; Ande, A. (2008) First record of Phenacoccus solenopsis
Tinsley (Hemiptera: Pseudococcidae) on Hibiscus rosa-sinensis in
Nigeria. Agricultural Journal, 3(1): 1-3. doi: 10.3923/ijar.2008.1.26

Arif, M. J.; Rafig, M.; Ghaffar, A. (2009) Host plants of cotton mealybug
(Phenacoccus solenopsis): a new menace to cotton agroecosystem
of Punjab, Pakistan. International Journal of Agriculture & Biology,
11(2): 163-167.

Baptistel, A. C.; Coutinho, J. M. C. P,; Lins Neto, E. M. F.; Monteiro, J. M.
(2014) Plantas medicinais utilizadas na Comunidade Santo Antdnio,
Currais, Sul do Piaui: um enfoque etnobotanico. Revista Brasileira
de Plantas Medicinais, 16(2 suppl 1): 406-425. doi: 10.1590/1983-
084X/12_137

Ben-Dov, Y. (1994) A systematic catalogue of the mealybugs of the world
(Insecta: Homoptera: Coccoidea: Pseudococcidae and Putoidae)
with data on geographical distribution, host plants, biology and
economic importance. UK: Intercept Limited Andover.

Beshr, S. M.; Badr, S. A.; Ahmad, A. A.; Mohamed, G. H. (2016) New
record of host plants of invasive mealybug Phenacoccus solenopsis
Tinsley (Tinsley, 1898), (Hemiptera: Pseudococcidae) in Alexandria
and Behaira governorates. Journal of Entomology, 13(4): 155-160.
doi: 10.3923/je.2016.155.160

Biasi, L. A.; Costa, G. (2003) Vegetative propagation of Lippia alba. Ciéncia
Rural, 33(3): 455-459. doi: 10.1590/s0103-84782003000300010

Biswas, S.; Kundu, A.; Suby, S. B.; Kushwah, A. S.; Patanjali, N.; Shasany,
A. K.; Singh, A. (2024) Lippia alba-A potential bioresource for the
management of Spodoptera frugiperda (Lepidoptera: Noctuidae).
Frontiers in Plant Science, 15: 1-13. doi: 10.3389/fpls.2024.1422578

Culik, M. P;; Gullan, P.J. (2005) A new pest of tomato and other records
of mealybugs (Hemiptera: Pseudococcidae) from Espirito Santo,
Brazil. Zootaxa, 964: 1-8. doi: 10.11646/zootaxa.964.1.1


https://doi.org/10.21608/eajbsa.2015.12865
https://doi.org/10.21608/eajbsa.2015.12865
https://doi.org/10.1590/s1516-05722012000300001
https://doi.org/10.1590/s1516-05722012000300001
https://doi.org/10.3923/ijar.2008.1.26
https://doi.org/10.1590/1983-084x/12_137
https://doi.org/10.1590/1983-084x/12_137
https://doi.org/10.3923/je.2016.155.160
https://doi.org/10.1590/s0103-84782003000300010
https://doi.org/10.3389/fpls.2024.1422578
https://doi.org/10.11646/zootaxa.964.1.1

8

Entomological Communications, 8, 2026: ec08001

Fallahzadeh, M.; Abdimaleki, R.; Saghaei, N. (2013) Contribution to
the Knowledge of the Ladybird beetles (Coleoptera, Coccinellidae),
Predators of Mealybugs (Hemiptera, Pseudococcidae) in
Hormozgan Province, Southern Iran. Biologiezentrum Linz/Austria,
45(1): 673-679.

Fallahzadeh, M.; Abdimaleki, R.; Saghaei, N. (2014) Host Plants of
the Newly Invasive Mealybug Species, Phenacoccus solenopsis
(Hemiptera: Pseudococcidae), in Hormozgan Province, Southern
Iran. Entomofauna, 35(9): 169-176.

Feitosa, R. M.; Dias, A. M. (2024) Anillustrated guide for the identification
of ant subfamilies and genera in Brazil. Insect Systematics &
Evolution, 55: 451-571. doi: 10.1163/1876312x-bja10062

Garcia Morales, M.; Denno, B. D.; Miller, D. R.; Miller, G. L.; Ben-Dov,
Y.; Hardy, N. B. (2016) ScaleNet: A literature-based model of scale
insect biology and systematics. Database. doi: 10.1093/database/
bav118.

Gongalves, F. J. T.; Barbosa, F. G.; Lima, J. S.; Coutinho, I. B. L.; Oliveira,
F. C.; Rocha, R. R.; Andrade Neto, M. (2016) Atividade antagonista
do 6leo essencial de Lippia alba (Mill.) N. E. Brown (Verbenaceae)
sobre Meloidogyne incognita (Kofoid & White) Chitwood. Revista
Brasileira de Plantas Medicinais, 18(1): 149-56. doi: 10.1590/1983-
084x/15_127

Granara de Willink, M. C. (1990) Conociendo nuestra fauna |I.
Superfamilia Coccoidea (Homoptera: Sternorrhyncha). Tucuman,
Universidad Nacional de Tucuman, Facultad de Ciencias Naturales
e Instituto Miguel Lillo (Serie Monografica y Didactica 6).

Granara de Willink, M. C. (2003) Nuevas citas y huéspedes de
Phenacoccus para la Argentina (Hemiptera: Pseudococcidae).
Revista de la Sociedad Entomoldgica Argentina, 62 (3-4): 80-82.

Guindani, A.; Nondillo, A.; Wolff, V.; Azevedo Filho, W. (2017)
Interagdo mutualistica entre cochonilhas e formigas em videira.
Interdisciplinary Journal of Applied Science, 2(4): 6-11.

Hennebelle, T.; Sahpaz, S.; Joseph, H.; Bailleul, F. (2008)
Etnofarmacologia de Lippia alba. Journal of ethnopharmacology,
116(2): 211-222. doi: 10.1016/j.jep.2007.11.044

Ibrahim, S. S.; Moharum, F. A.; El-Ghany, N. M. (2015) The cotton
mealybug Phenacoccus solenopsis (Hemiptera: Pseudococcidae)
as a new insect pest on tomato plants in Egypt. Journal of Plant
Protection Research, 55(1): 2008-2011. doi: 10.1515/jppr-2015-
0007

Kedar, S. C.; Saini, R. K. (2015) Seasonal occurrence of Solenopsis
mealybug, Phenacoccus solenopsis Tinsley on different host plants
in cotton based agro ecosystem. Journal of Cotton Research and
Development, 29(2): 297-300.

Kondo, T.; Watson, G. W (2022) Encyclopedia of scale insect pests.
Wallingford, UK: CABI.

Kumar, R.; Nagrare, VS.; Nitharwal, M.; Swami, D.; Prasad, Y. G. (2014)
Distribuigdo intraplantar de uma cochonilha invasora, Phenacoccus
solenopsis, e perdas associadas em algoddo. Phytoparasitica,
42(3): 311-316. doi: 10.1007/s12600-013-0361-6

Larrain, P. S. (2002) Insect and mite pest incidence on sweet
pepinos (Solanum muricatum Ait.) cultivated in the IV Region,
Chile. Agricultura Técnica, 62(1): 15-26. doi: 10.4067/s0365-
28072002000100002

Lorenzi, H.; Matos, F. J. A. (2002) Plantas Medicinais no Brasil: nativas e
excticas. Nova Odessa: Plantarum.

Maruthadurai, R.; Singh, N. (2015) First report of invasive mealybug
Phenacoccus solenopsis Tinsley infesting cashew from Goa, India.
Phytoparasitica, 43: 121-124 (2015). doi: 10.1007/s12600-014-
0421-6

Moghaddam, M. (2013) A review of the mealybugs (Hemiptera:
Coccoidea: Pseudococcidae, Putoidae and Rhizoecidae) of lIran,
with descriptions of four new species and three new records
for the Iranian fauna. Zootaxa, 3632(1): 1-107. doi: 10.11646/
zootaxa.3632.1.1

Mirra, F.; Moroni, P.; De Egea, J.; O'Leary, N. (2024) Taxonomic Revision
of Lippia in Paraguayl. Annals of the Missouri Botanical Garden,
109(1): 428-489. doi: 10.3417/2024926

Oliveira, D. P;; Paulino, F. W. V.; Xavier, S. G. R.; Junior, G. R. C.; Barbosa,

S. I. C. G.; Nascimento, A. B.; Prado, J. C.S.; Filho, R. R. B. X,;
Cavalcante, T. R.; Furtado, M. L. (2024) Therapeutic potential of
Lippia alba (Mill.) N.E.Br. ex Britton & P. Wilson. Research, Society
and Development, 13(1): 1-18. doi: 10.33448/rsd-v13i1.44732

Pacheco da Silva, V. C.; Kaydan, M. B.; Basso, C. (2020) Pseudococcidae
(Hemiptera:  Coccomorpha) in  Uruguay: morphological
identification and molecular characterization, with descriptions
of two new species. Zootaxa, 4894(4): 501-520. doi: 10.11646/
zootaxa.4894.4.1

Ringuelet, J. A.; Ocampo, R., Henning, C.; Padin, S.; Urrutia, M. |.;
Dal Bello, G. (2014) Actividad insecticida del aceite esencial de
Lippia alba (Mill.) N. E. Brown sobre Tribolium castaneum Herbst.
en granos de trigo (Triticum aestivum L.). Revista Brasileira de
Agroecologia, 9(2): 214-222.

Sahito, H. A.; Abro, G. H.; Kaleri, S.; Memon, S. A.; Mal, B.; Khajjak, A.
S. (2011) Host plants of cotton mealybug prevailing in Tandojam,
Sindh. Life Sciences: an International Journal, 5(3): 2264-2272.

Santos, R. S.; Peronti, A. L. B. G. (2017) Ocorréncia de Phenacoccus
solenopsis Tinsley (Hemiptera: Pseudococcidae) em quiabeiro
no estado do Acre. EntomoBrasilis, 10(2): 135-38. doi: 10.12741/
ebrasilis.v10i2.684

Silva, P. I.; Pantoja, L. V.; Concei¢do, B. C.; Barbosa, M. E.; Soares,
L. F; Prediger, R. D.; Maia, C. S. (2025) Unraveling the
Neuropharmacological Properties of Lippia alba: A Scientometric
Approach. Pharmaceuticals, 18(3): 1-34. doi: 10.3390/ph18030420

Spodek, M.; Ben-Dov, Y.; Mondaca, L.; Protasov, A.; Erel, E.; Mendel,
Z. (2018) The cotton mealybug, Phenacoccus solenopsis Tinsley
(Hemiptera: Pseudococcidae) in Israel: pest status, host plants and
natural enemies. Phytoparasitica, 46: 45-55. doi: 10.1007/s12600-
018-0642-1

Wagqas, M. S.; Shi, Z.; Yi, T. C.; Xiao, R.; Shoaib, A. A.; Elabasy, A. S.; Jin,
D. C. (2021) Biology, ecology, and management of cotton mealybug
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae). Pest
Management Science, 77(12): 5321-5333. doi: 10.1002/ps.6565

Watson, G. (2020) Phenacoccus solenopsis (cotton mealybug).
Publication: CABI Compendium, CABI digital Library. doi: 10.1079/
cabicompendium.109097

WFO (2025) World Flora Online. Published on the Internet. http://
www.worldfloraonline.org. Access on: 21.vii.2025.

Williams, D. J.; Granara de Willink, M. C. (1992) Mealybugs of Central
and South America. England: CAB International London.

Zhou, A,; Lu, Y.; Zeng, L.; Xu, Y.; Liang, G. (2012) Does mutualism drive
the invasion of two alien species? The case of Solenopsis invicta
and Phenacoccus solenopsis. PloS one, 7(7): 1-10. doi: 10.1371/
journal.pone.0041856


https://doi.org/10.1163/1876312x-bja10062
https://doi.org/10.1093/database/bav118
https://doi.org/10.1093/database/bav118
https://doi.org/10.1590/1983-084x/15_127
https://doi.org/10.1590/1983-084x/15_127
https://doi.org/10.1016/j.jep.2007.11.044
https://doi.org/10.1515/jppr-2015-0007
https://doi.org/10.1515/jppr-2015-0007
https://doi.org/10.1007/s12600-013-0361-6
https://doi.org/10.4067/s0365-28072002000100002
https://doi.org/10.4067/s0365-28072002000100002
https://doi.org/10.1007/s12600-014-0421-6
https://doi.org/10.1007/s12600-014-0421-6
https://doi.org/10.11646/zootaxa.3632.1.1
https://doi.org/10.11646/zootaxa.3632.1.1
https://doi.org/10.3417/2024926
https://doi.org/10.33448/rsd-v13i1.44732
https://doi.org/10.11646/zootaxa.4894.4.1
https://doi.org/10.11646/zootaxa.4894.4.1
https://doi.org/10.12741/ebrasilis.v10i2.684
https://doi.org/10.12741/ebrasilis.v10i2.684
https://doi.org/10.3390/ph18030420
https://doi.org/10.1007/s12600-018-0642-1
https://doi.org/10.1007/s12600-018-0642-1
https://doi.org/10.1002/ps.6565
https://doi.org/10.1079/cabicompendium.109097
https://doi.org/10.1079/cabicompendium.109097
http://www.worldfloraonline.org
http://www.worldfloraonline.org
https://doi.org/10.1371/journal.pone.0041856
https://doi.org/10.1371/journal.pone.0041856

