Q Qeios, CC-BY 4.0 - Definition, March 9, 2024

Open Peer Review on Qeios

The Order Strepsiptera is defined.

Carlos Henrique Marchiori'

1 Instituto Federal Goiano

Potential competing interests: No potential competing interests to declare.

The Order Strepsiptera is defined.

The Order Strepsiptera is defined as entomophagous endoparasitoids attacking insect species in seven orders. The
adult male looks like a typical winged insect, with a large head and protruding eyes, short front wings with no veins, and
broad rear wings with few radiating veins. Adult females do not undergo complete metamorphosis, retaining a larval form

(Neoteny), they do not have wings or legs and display eyes, mouthparts, and rudimentary antennae [1-8].

Reproductively competent adult females are viviparous, giving rise to living larvae, and do not undergo complete
metamorphosis, retaining the larval form. Males also develop inside a host, in the larval stage, but go through the pupal
stage and leave the parasitized insect as adults, to live a free life. Eventually, they look for an insect parasitized by an
adult female to fertilize her right there. The eggs hatch inside the female and small larvae are expelled. Females of the
order Strepsiptera are 2 to 30 mm long, while males are 1 to 7 mm. Insects infested by these parasites can be easily
identified by a sac-like structure belonging to the females or by the head of the pupae, both emerging from the abdomen.
Adult males only live a few hours. The order Strepsiptera encompasses almost 600 species of modified endoparasitoids,

commonly parasitizing bees and wasps [1-8].

Adult males and females in this group exhibit some of the greatest sexual dimorphism known. They have such a bizarre
life cycle that it hardly seems real. The female is a small larva that lives inside the body of another host insect, while the
male is even more mysterious, almost alien-like. They live just long enough to reproduce, and after mating, the male
abandons the host, leaving him free but often weakened. These insects are so rare that scientists still have a lot to

discover about their biology and ecology (Figure 1) [1-8].

Parasitized hosts undergo several changes, including loss of fecundity and manifestation of anomalous behaviors (host
manipulation). In Halictoxenos borealis Kifune, Hirashima & Maeta, 1982 (Strepsiptera: Stylopidae) parasitoid of the
species Lasioglossum apristum Vachal 1903 (Hymenoptera, Halictidae) while bees without parasitoid collect pollen, the
parasitized species do not collect or eat pollen, a behavior that appears to help disperse the larvae of the parasitoid in the
flowers awaiting transport by the bee that contorts its abdomen, pressing it against the flowers. Hosts: Orders and
Families: Hemiptera (Coreidae, Cydnidae, Delphacidae, Eurybrachidae, Fulgoridae, Issidae, Lygaeidae Cicadeliidae,
Membracidae, Pentatomidae, Scutelleridae Tettigometridae), Blattodea, Diptera (Tephritidae) and Orthoptera

(Tridactylidae) (Figures 1-4) [1-8].
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Figure 1. Female (left side) and male (right side) adults of Strepsiptera. Source:

https://www.comosomosbiologia.com/2023/08/insetos-raros-que-voce-provavelmente.html.

Figure 2. Adult females of the species Xenos vesparum Rossius, 1793 (Strepsiptera: Xenidae) with different body sizes

were removed from wasps of the species. Sources: Photo: Jessica Hird and

https://extension.oregonstate.edu/gardening/pollinators/strepsiptera-strange-parasite-attacks-bees-other-insects.
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Figure 3. Polistes dominula (Christ, 1791) (Hymenoptera: Vespidae). The difference in size between parasites correlates

with the size of the wasps. Strepsiptera larvae burrow into the exoskeleton of the bee, where they mature into adults.

Sources: Photo: Jessica Hird and https:/extension.oregonstate.edu/gardening/pollinators/strepsiptera-strange-parasite-

attacks-bees-other-insects.
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Figure 3. The life-cycle of the Xenos vesparum Rossius, 1793 (Strepsiptera: Xenidae) in parallel with the life-cycle of its
primary host, the paper wasp Polistes dominula (Christ, 1791) (Hymenoptera: Vespidae). a) X. vesparum female. An
extragenital canal opens in the female's cephalothorax, where mating and larval escape occurs. b) Triungulins are
escaping from the female canal. c) Parasitized workers on Campsis radicans (L.) (Bignoniaceae)Note the distortion of the
wasp abdomen due to parasites (arrows). d) X. vesparum male. Observe the striking sexual dimorphism of the parasite.
e) A parasitized Polistes dominula (Christ, 1791) (Hymenoptera: Vespidae) male. f) Aggregation of parasitized wasps.
Sources: Photos by Laura Beani. https://doi.org/10.1371/journal.pone.0205201.g001and
https://www.researchgate.net/figure/The-life-cycle-of-the-strepsipteran-Xenos-vesparum-in-parallel-with-the-life-cycle-of-

its_fig1_328506072.

References

[1] Beani L., et al., Preference of Polistes dominula wasps for trumpet creepers when infected by Xenos vesparum: a

novel example of co-evolved traits between host and parasite. PLoS One. 2018; 13: e0205201.

[2] Kathirithamby J. Biodiversity of Strepsiptera. In Foottit RG, Adler PH, eds. Insect biodiversity science and society. 2st

Qeios ID: lUW3Q9.2 - hitps://doi.org/10.32388/IUW3Q9.2 4/5



Q Qeios, CC-BY 4.0 - Definition, March 9, 2024

ed. Oxford: Blackwell; 2018. p. 673—704.

[3] Nakase Y, Kato M. Bee-Parasitic Strepsipterans (Strepsiptera: Stylopidae) induce their hosts’ flower-visiting behavior

change. Journal of Insect Science. 2021; 21(5): 2.

[4] Combes, C. Parasitism: the ecology and evolution of intimate interactions. 1st ed. Chicago: University of Chicago

Press. 2001.
[5] Michener CD. The bees of the World. 1st ed. Maryland: Johns Hopkins Press. 2000.
Hughes DP, Libersat F. Parasite manipulation of host behavior. Current Biology. 2019; 29: 45-47.

[6] Bernardo MA, Singer MS. Parasite-altered feeding behavior in insects: integrating functional and mechanistic research

frontiers. Journal of Experimental Biology. 2017; 220: 2848—-2857.

[7] Beanie L, et al. Altered feeding behavior and immune competence in paper wasps: a case of parasite manipulation?

PLoS One. 2020; 15: e0242486.

[8] What is the parasite that grows inside the abdomen of bees and wasps? [Internet]. San Bruno: Updated knowledge;
@2024 [cited 2024 Mar 07]. Available from https://www.saberatualizado.com.br/2023/01/qual-e-o-parasita-que-cresce-

dentro-do.html.

Qeios ID: lUW3Q9.2 - hitps://doi.org/10.32388/IUW3Q9.2 5/5



	The Order Strepsiptera is defined.

