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ABSTRACT. Laying hen house settings are favorable sites for the presence of many arthropods, e.g.
pseudoscorpions, which are arachnids that are predators of ecological importance and yet are poorly
studied. The aim of this study was to investigate the population fluctuation of a pseudoscorpion found in a
commercial laying hen house. Samplings were performed weekly, in two commercial laying hen houses (Céu
Azul, PR, Brazil, between April and November 2021). Sampling was conducted using Avivet traps attached
to the cages. Their content was analyzed in the laboratory. Pseudoscorpions were separated, counted, and
individualized into plastic micro-tubes, containing a 70% alcohol solution. The species Withius aff. piger
(Simon 1878) (Withiidae) was confirmed in all traps with presence of pseudoscorpions, mainly in August
and September, associated to high populations of Dermanyssus gallinae (De Geer 1778) (Dermanyssidae).
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Introduction

Pseudoscorpions are small arachnids with sizes ranging from 0.5 to 8 mm (Del-Claro & Tizo-Pedroso,
2009; Harvey, 2002; Weygoldt, 1969). There are currently approximately 496 genera and 4,347 species of
pseudoscorpions known worldwide (World Pseudoscorpiones Catalog, 2025). In Brazil, there are 14 families,
and 186 species currently reported. They have cryptic habits and are found in litter, under rocks, under tree
barks, in caves, and in bird nests. They are predators, and feed primarily on mites, springtails (Collembola),
and insect larvae (Bedoya-Roqueme & Tizo-Pedroso, 2021; Harms & Dunlop, 2017; Harvey, 2002).

The pseudoscorpion family Withiidae is distributed all over the world, except for the Polar Regions, and
has currently 38 genera and 175 species. In Brazil, the family is represented by 6 genera and 18 species (WPC,
2025). Pseudoscorpions of this family are often associated with litter and surface soil layers and occasionally
associated with tree trunks (Garcia & Romero-Ortiz, 2021; Reis et al., 2024). They are found throughout
Brazilian territory, in all biomes. The genus Withius is represented by 45 extant species (WPC, 2025). Species
of this genus are found mainly in tropical and subtropical regions, such as South America, Africa, and
Australia (Harvey, 2015). Withius piger (Simon, 1878) is a cosmopolitan and synanthropic species, having been
reported in South America, in countries such as Brazil, Chile, and Ecuador (WPC, 2025). In Brazil, W. piger
was previously reported by Pinto (2007) and Pinto et al. (2005). However, despite its wide distribution and
history in previous studies conducted in different regions, little is still known about the biology, ecology, and
behavior of this species.

Although they are anthropized settings, poultry houses are environments favorable to the presence and
maintenance of arthropods due to the availability of shelter and food, especially commercial laying hen
poultry houses (Roy et al., 2017). The presence of pseudoscorpions is known to occur in these environments,
associated to the red mite Dermanyssus gallinae (De Geer 1778), one of the major birds ectoparasites (Pavan
et al., 2022). Information available in Brazil about pseudoscorpions in poultry houses is outdated (early 2000).
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Pinto et al. (2005) formally reported the occurrence and population fluctuation of the pseudoscorpion W. piger
for the first time. On the other hand, recent information has been found in both the European and African
continents (Roy et al., 2017; Zriki et al., 2020).

Pseudoscorpions have been frequently observed in biocontrol studies of D. gallinae conducted in
commercial laying hen poultry houses by our research group, using traps to monitor the red mite population.
Therefore, the present study aimed to characterize the occurrence and analyze the population fluctuation of
Withius aff. piger in commercial laying hen poultry houses in the state of Parand, Brazil, investigating its
temporal association with the red mite Dermanyssus gallinae.

Material and methods

The study was conducted in two California poultry houses linked to Cooperativa Agro-industrial Lar, with
two metallic battery cages and a wooden structure, and no control of photoperiod or temperature, in Céu
Azul, PR, Brazil (25°10738’S; 53°53”28’W). This poultry house housed approximately 11,000 hens (Isa Brown
race, 50 weeks old, average of 4 to 5 hens per cage). Throughout the period, the fungus Beauveria bassiana
Unioeste 88 was used for the control of D. gallinae (Nascimento et al., 2020; Oliveira et al., 2020), both in
attract-and-infect traps and by spraying.

Sampling was conducted with 80 Avivet traps (Lammers et al., 2017), identified and installed alternatively
in the upper and the lower row of cages, in zigzag, attached with nylon clamps on the frontal part of the cages,
distributed in an equidistant manner. In the period from April to November 2021, the traps were weekly
removed and replaced by identical ones. The traps were opened in the laboratory. Both pseudoscorpions and
D. gallinae were separated using a brush and entomological pliers, counted, and individualized in
centrifugation micro-tubes containing 70% alcohol solution. The sampling date was identified.
Pseudoscorpions were forwarded to the Laboratory of Diversity, Behavior and Conservation of Arachnids of
the Universidade Estadual de Goids, Brazil, for identification.

Species identification

The specimens were cleared by slow diffusion with 70% lactic acid for 24 hours (Judson, 1992). After that,
the left chelicera, leg I, IV, and the left pedipalp were removed for examination. The specimens were
temporarily mounted in slides with glycerin and observed under a compound Nikon microscope. After the
study, the specimens were rinsed in water, transferred to 70% ethanol, and the dissected parts were stored in
a plastic tube together with the original specimens.

Multifocal photographs were taken at the Laboratory of Diversity, Behavior and Conservation of
Arachnids, of the Universidade Estadual de Goids, Anapolis, Brazil, using an HD digital camera attached to the
compound microscope. Measurements were performed using Image] v.1.53k (Rasband, 2015), calibrated with
a micrometer attached to the compound microscope.

Terminology and measurements mostly follow (Chamberlin, 1931), except for the nomenclature of
pedipalps, legs, and with some minor modifications to the terminology of the trichobothria (Harvey, 1992),
chelicera (Harvey & Edward, 2007; Judson, 2007), and the faces of appendages (Harvey et al., 2012). The ratios
(mm) given are length/width for carapace, chelicera, and pedipalps, and length/depth for legs. Species were
confirmed by comparing characters and measurements based on Heurtault (1971b), and based on the
morphology of the spermatheca, as described by Heurtault (1971a).

Results

Species diagnosis

The pseudoscorpions found in the traps of all samplings belonged to the species Withius aff. piger (Simon
1878) (Withiidae) (Figure 1). The specimens analyzed in this study were compared with the publications by
(Vachon, 1970) and (Heurtault, 1971a, 1971b). Although the body measurement analysis of the specimens
does not fully agree with the data presented by these authors, the other characteristics agree well. The
distribution of trichobothria agrees well, as does the morphology of the spermathecae. Thus, considering the
differences in pedipalp measurements ( (6§ , mean femur length/width ratio = 2.79, Patella = 3.04, Chela = 3.67,
N = 20; ), mean femur length/width ratio = 2.82, Patella = 2.33, Chela = 3.35, N = 20), we consider the
material in this study to be Withius aff. piger.
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Figure 1. Adult individuals of Withius aff. piger. A) Female; B) Male. Scale bar = 1 mm.

Population fluctuation

Dermanyssus gallinae were found in all their life stages, as well as pseudoscorpions (Figure 2). However,
despite the apparent relationship between population growth curves of the red mite and of the
pseudoscorpion, it was not possible to correlate the populations statistically due to environmental variables
and to interference by the treatment with fungus for the control of D. gallinae in the poultry houses.

Withius aff. piger was observed to have low population density from May to July, and the highest
occurrences were reported in April, August, and September, which represent the beginning of autumn, end of
winter, and beginning of spring (Figure 2).

Withius aff piger
Dermanyssus gallinoe

Withius aff piger
Dermanyssus gallinae

Dermanyssus gallinae

- = Withius off piger

Figure 2. Population fluctuation of Withius aff. piger and Dermanyssus gallinae (mean individuals per trap) in commercial laying hen
poultry houses, between April and November 2021: A - poultry house 1; B - poultry house 2.
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Discussion

Aside from the present study, Pinto et al. (2005) reported the pseudoscorpion W. piger as a predator of the
red mite. Additionally, Alves et al. and Johann et al. (data not published or personal observation) maintained
pseudoscorpions in vitro, collected from commercial laying hen poultry houses for over two generations,
feeding the individuals with nymphs and adults of D. gallinae. Recently, Zriki et al. (2020) confirmed the
predatory action of pseudoscorpions on the red mite in vitro.

Considering the role of pseudoscorpions as predators, further studies in the laboratory are required on the
biological aspects and the behavior of W. piger, as well as their potential for control of the red mite. In other
systems, pseudoscorpions are present in the nests of different bird species in Argentina (Turienzo et al., 2010).
Some species of pseudoscorpions can associate with nests of rodents, which act as their phoretic vectors, and
they can feed on ectoparasites, or other arthropods present in the nests (Okabe et al., 2020). On the other
hand, other pseudoscorpion species associate with ant or bee nests, where they can feed on other commensals
or parasites arthropods (Fombong et al., 2016; Gonzalez et al., 2007; Lin et al., 2020). In addition, recent
studies have highlighted the potential of these arachnids as control agents of Varroa infestations (Donovan
& Paul, 2015; van Toor et al., 2016). Therefore, pseudoscorpions may represent potential agents for the
biological control of red mites.

Further field studies should be conducted aiming to relate the occurrence of pseudoscorpions with relative
humidity and ambient temperature, as well as with red mite populations. Moreover, given its natural
occurrence, and considering control measures for the red mite are usually adopted in commercial laying hen
poultry houses, we recommend that the survival practices by the predator should be identified, and that
measures are taken for its preservation, aiming at the augmentative biological control of the red mite.

Conclusion

The species Withius aff. piger (Simon 1878) (Withiidae) was confirmed in all traps with presence of
pseudoscorpions, mainly in August and September, associated with high populations of Dermanyssus gallinae
(De Geer 1778) (Dermanyssidae).

Acknowledgments

We thank the anonymous reviewers for their constructive and insightful comments, which helped improve the
clarity and scientific rigor of this manuscript. Louise M. M. Andriola and Rafael F. Miguel would like to thank CNPq
(Conselho Nacional de Desenvolvimento Cientifico e Tecnologico) for the scholarship linked to CNPq No. 12/2020 -
Academic Master's and Doctorate Program for Innovation - MAI/DAI. This study was associated to the project
309394/2017-1 of CNPq Call 12/20017 (Productivity Scholarship) coordinated by Dr. Luis F. A. Alves.

References

Bedoya-Roqueme, E., & Tizo-Pedroso, E. (2021). Techniques for collection and sampling of pseudoscorpions
(Arthropoda: Arachnida). InJ. C. Santos & G. W. Fernandes (Eds.), Measuring arthropod biodiversity (pp.
341-363). Springer International Publishing. https://doi.org/10.1007/978-3-030-53226-0_14

Chamberlin, J. C. (1931). The arachnid order Chelonethida (Vol. 12, No. 1). Stanford University Press.

Del-Claro, K., & Tizo-Pedroso, E. (2009). Ecological and evolutionary pathways of social behavior in
Pseudoscorpions (Arachnida: Pseudoscorpiones). Acta Ethologica, 12(1), 13-22.
https://doi.org/10.1007/s10211-009-0052-y

Donovan, B. J., & Paul, F. (2015). Pseudoscorpions: The forgotten beneficials inside beehives and their
potential for management for control of Varroa and other arthropod pests. Bee World, 86(4), 83-87.
https://doi.org/10.1080/0005772X.2005.11417322

Fombong, A. T., Cham, D. T., Nkoba, K., Neethling, J. A., & Raina, S. K. (2016). Occurrence of the
pseudoscorpions Ellingsenius ugandanus and Paratemnoides pallidus in honey bee colonies in Cameroon.
Journal of Apicultural Research, 55(3), 247-250. https://doi.org/10.1080/00218839.2016.1227553

Garcia, F., & Romero-Ortiz, C. (2021). Cystowithius ankeri sp. nov. (Arachnida: Pseudoscorpiones:

Withiidae), a new pseudoscorpion from the Central Andes of Colombia. Zoologia (Curitiba), 38, Artigo
€21003. https://doi.org/10.1590/5s1984-4689.v38.e21003

Acta Scientiarum. Biological Sciences, v. 48, €75329, 2026



Occurrence of pseudoscorpions in poultry houses Page 5 of 6

Gonzalez, V. H., Mantilla, B., & Mahnert, V. (2007). A new host record for Dasychernes inquilinus (Arachnida,
Pseudoscorpiones, Chernetidae), with an overview of pseudoscorpion-bee relationships. Journal of
Arachnology, 35(3), 470-474. https://doi.org/10.1636/H06-62.1

Harms, D., & Dunlop, J. A. (2017). The fossil history of pseudoscorpions (Arachnida: Pseudoscorpiones).
Fossil Record, 20(2), 215-238. https://doi.org/10.5194/fr-20-215-2017

Harvey, M. S. (1992). The phylogeny and classification of the Pseudoscorpionida (Chelicerata: Arachnida).
Invertebrate Taxonomy, 6(6), 1373-1435. https://doi.org/10.1071/1T9921373

Harvey, M. S. (2002). The neglected cousins: What do we know about the smaller Arachnid orders? Journal of
Arachnology, 30(2), 357-372.

Harvey, M. S. (2015). Revised diagnoses for the pseudoscorpion genera Metawithius and Microwithius, with
the description of a new Australian genus, and notes on Withius (Pseudoscorpiones, Withiidae). Journal
of Arachnology, 43(3), 353-370. https://doi.org/10.1636/0161-8202-43.3.353

Harvey, M. S., & Edward, K. L. (2007). A review of the pseudoscorpion genus Ideoblothrus
(Pseudoscorpiones, Syarinidae) from western and northern Australia. Journal of Natural History, 41(5-8),
445-472. https://doi.org/10.1080/00222930701219123

Harvey, M. S., Ratnaweera, P. B., Udagama, P. V., & Wijesinghe, M. R. (2012). A new species of the
pseudoscorpion genus Megachernes (Pseudoscorpiones: Chernetidae) associated with a threatened Sri
Lankan rainforest rodent, with a review of host associations of Megachernes. Journal of Natural History,
46(41-42), 2519-2535. https://doi.org/10.1080/00222933.2012.707251

Heurtault, J. (1971a). Chambre génitale, armature génitale et caractéres sexuels secondaires chez quelques
especes de Pseudoscorpions (Arachnida) du genre Withius. Bulletin du Muséum National d Histoire
Naturelle, 42(5), 1037-1053.

Heurtault, J. (1971b). Pseudoscorpions de la région du Tibesti (Sahara méridionale). IV. Cheliferidae. Bulletin
du Muséum National d'Histoire Naturelle, 42(2), 685-707.

Judson, M. L. I. (1992). A simple, slow-diffusion method for clearing small arthropods. Newsletter of the
British Arachnological Society, 64, 6-1.

Judson, M. L. I. (2007). A new and endangered species of the pseudoscorpion genus Lagynochthonius from a cave
in Vietnam, with notes on chelal morphology and the composition of the Tyrannochthoniini (Arachnida,
Chelonethi, Chthoniidae). Zootaxa, 1627(1), 53-68. https://doi.org/10.11646/zootaxa.1627.1.4

Lammers, G. A., Bronneberg, R. G. G., Vernooij, J. C. M., & Stegeman, J. A. (2017). Experimental validation
of the AVIVET trap, a tool to quantitatively monitor the dynamics of Dermanyssus gallinae populations in
laying hens. Poultry Science, 96(6), 1563—1572. https://doi.org/10.3382/ps/pew428

Lin, Z. G., Chen, H., Page, P., Wang, K., Ji, T., & Chen, G. H. (2020). First record of pseudoscorpions in the
Eastern honey bee colonies in China. Journal of Apicultural Research, 59(4), 515-518.
https://doi.org/10.1080/00218839.2019.1673577

Nascimento, M. M., Alves, L. F. A., de Oliveira, D. G. P., Lopes, R. B., & Guimaraes, A. T. B. (2020).
Laboratory and field evaluation of an autoinoculation device as a tool to manage poultry red mite,
Dermanyssus gallinae, infestations with Beauveria bassiana. Experimental and Applied Acarology, 80(2),
151-165. https://doi.org/10.1007/s10493-020-00466-6

Okabe, K., Shimada, T., & Makino, S. (2020). Preliminary life history observations of the pseudoscorpion
Megachernes ryugadensis (Pseudoscorpiones: Chernetidae) phoretic on wood mice in Japan. Journal of
Arachnology, 48(2), 155-160. https://doi.org/10.1636/0161-8202-48.2.155

Oliveira, D. G. P., Kasburg, C. R., & Alves, L. F. A. (2020). Efficacy of Beauveria bassiana against the poultry red
mite, Dermanyssus gallinae (De Geer, 1778) (Mesostigmata: Dermanyssidae), under laboratory and hen house
conditions. Systematic and Applied Acarology, 25(5), 895-905. https://doi.org/10.11158/saa.25.5.10

Pavan, A. M., Schussler, M., Silva, F. R., Ferla, N. ]., Johann, L., & Silva, G. L. D. (2022). Influence of laying
hen-systems and ecologic variables on mites of medical and veterinary importance. Veterinary
Parasitology, 304, Artigo 109682. https://doi.org/10.1016/j.vetpar.2022.109682

Pinto, D. M., Ribeiro, P. B., & Bernardi, E. (2007). Avaliacdo de métodos para monitorar populagoes de

artropodes em granja avicola, em Pelotas, Rio Grande do Sul, Brasil. Arquivos do Instituto Biologico, 74(2),
95-99. https://doi.org/10.1590/1808-1657v74p0952007

Acta Scientiarum. Biological Sciences, v. 48, €75329, 2026



Page 6 of 6 Andriola et al.

Pinto, D. M., Ribeiro, P. B., Silveira Jr, P., & Bernardi, E. (2005). Population flotation of Withius piger
(Pseudoscorpionida) in poultry farm in Pelotas, RS, Brazil. Archives of Veterinary Science, 10(2), 115-118.
https://doi.org/10.5380/avs.v10i2.4426

Rasband, W. S. (2015). Image] (Versao 1.50) [Software]. National Institutes of Health. http://imagej.nih.gov/ij/

Reis, J. S., Deus, M. H. A., Tizo, A. F. S., & Tizo-Pedroso, E. (2024). Hunting the hunter: Evidence of
intraguild predation among bark-dwelling pseudoscorpions in the Brazilian savanna. Boletim do Museu
Paraense Emilio Goeldi - Ciéncias Naturais, 19(3), 1-12. https://doi.org/10.46357/bcnaturais.v19i3.969

Roy, L., El Adouzi, M., Moraza, M. L., Chiron, G., Villeneuve de Janti, E., Le Peutrec, G., & Bonato, O. (2017).
Arthropod communities of laying hen houses: An integrative pilot study toward conservation biocontrol
of the poultry red mite Dermanyssus gallinae. Biological Control, 114, 176—194.
https://doi.org/10.1016/j.biocontrol.2017.08.006

Simon, E. (1878). Liste des especes de la famille des Cheliferidae qui habitant 1'Algérie et le Maroc. Annales
de la Société Entomologique de France, 5(8), 144—153.

Turienzo, P., Di Iorio, O., & Mahnert, V. (2010). Global checklist of pseudoscorpions (Arachnida) found in
birds' nests. Revue Suisse de Zoologie, 117(4), 557-598.

Vachon, M. (1970). Remarques sur Withius piger (Simon, 1878) nov. comb. (Pseudoscorpion Cheliferidae) et
sur le genre Diplotemnus J.C. Chamberlin, 1933, a propos de Diplotemnus beieri nov. nom.
(Pseudoscorpion Miratemnidae). Bulletin du Muséum National d' Histoire Naturelle, 42(2), 185-191.

van Toor, R. F., Thompson, S. E., Gibson, D. M., & Smith, G. R. (2016). Ingestion of Varroa destructor by
pseudoscorpions in honey bee hives confirmed by PCR analysis. Journal of Apicultural Research, 54(5),
555-562. https://doi.org/10.1080/00218839.2016.1184845

Weygoldt, P. (1969). The biology of pseudoscorpions. Harvard University Press.

World Pseudoscorpiones Catalog. (2025). World Pseudoscorpiones Catalog. Natural History Museum Bern.
http://wac.nmbe.ch

Zriki, G., Blatrix, R., & Roy, L. (2020). Predation interactions among henhouse-dwelling arthropods, with a
focus on the poultry red mite Dermanyssus gallinae. Pest Management Science, 76(11), 3711-3719.
https://doi.org/10.1002/ps.5920

Acta Scientiarum. Biological Sciences, v. 48, €75329, 2026



