



short Research Article

Occurrence of two phoretic mites of suborder Uropodina (Acari: Mesostigmata) on Holotrichia consanguinea (Scarabaeidae: Coleoptera) from Ahilyanagar, Maharashtra, India
Abstract
Mites inhabiting different habitats are important bio-controlling agents of various pests such as fungi, nematodes, harmful insects. Faunistic surveys were undertaken to collect beetles associated mites from the study area. The survey revealed the presence of phoretic deutonymphs of two mite species Uroobovella marginata and Uropoda orbicularis (order Uropodina) on Holotrichia consanguinea beetle. Deutonymph is the larval stage of mite which disperse through phoresy on several insects and attach to insect cuticle by their anal pedicel. A brief diagnosis of these species is provided along with their locality records. Remarkably, these species are reported for the first time from Maharashtra, specifically from Sangamner Tehsil, Ahilyanagar district.
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Introduction

Members of the superfamily Uropodoidea are called tortoise mites because of their appearance (Knee et al., 2012). These mites generally inhabit organic substrates such as decaying wood, soil, leaf litter, dung, nests of birds, burrows of mammals, and deutonymphs can be phoretic on insects (Bal, 2006; Krantz & Walter, 2009a; Wiśniewski & Hirschmann, 1993). Some mites of the family Urodinychidae and Trematuridae are fungivorous (Faasch, 1967). Mites such as U. marginata, U. vegetans, U. phoenicis, and U. pyriformes are reported to feed on fly larvae, nematodes, and some other mites (Athias-Binche & Habersaat, 1988; Hughes, 1976; Jalil & Rodriguez, 1970). Hence, they are involved in the biocontrol of pests. Developing deutonymphs disperse through phoresy on several insects and attach to insect cuticle by using their anal pedicel. The placement of mite group Uropodina is not stable (Halliday, 2016). The taxonomic studies on the superorder Uropodina are very poor, approximately 2200 species are present worldwide. Only 10 species have been described from India in the last 30 years (Kontschán, 2024). Approximately 25 species are present in India (Kontschán, 2012; Wiśniewski & Hirschmann, 1993), which is relatively few compared to other taxa. Recently, a new species of Uroobovella tripophinae was reported on Trilophidia turpis grasshopper from Tamil Nadu (Vaithiyanathan, 2024). Maharashtra State has shared the Western Ghats but none of the species is reported yet from this large suborder, Uropodina from Maharashtra. Holotrichia consanguinea is one of the phytophagous pests in groundnut, maize, sugarcane, guava and grapes. Several methods of controlling this phytophagous pest are employed as they are causing heavy losses (Singh et al., 2024). Studying the interactions between insects and mites can yield insights into how mites utilize their hosts and reveal lesser-known microhabitats, as well as their societal implications. Hence an attempt is made to study on insect-associated mites from study area.
Materials and Methods
During the collection of insect-associated mites, 3 Holotrichia beetles were collected in a light trap near vermicompost, cattle manure sites and groundnut agricultural fields. The insects were observed under a DewinterTM stereo binocular microscope. The mites were detached from the insect body by using a minute pin, and both the insect and the mites were stored in 95% ethanol. The mites were cleared by using lactic acid for 24 hrs in cavity blocks at 50 °C on the hot plate. Permanent slides were made by using a PVA medium (Krantz & Walter, 2009a) and coverslips are sealed by using red insulating paint (MG Chemicals, USA), and slides were put into the heat incubator at 50 °C for a week. Mites were observed under a Labomed LX500 compound microscope and photographed using an Amscope 5MP camera. Identification of mites is done by using key provided by (Mašán, 2001).
Results and Discussion

Systematic Account

Phylum: Arthropoda
Class: Arachnida

Order: Mesostigmata

Suborder: Uropodina

Superfamily: Uropodoidea
Family: Urodinychidae

Genus: Uroobovella
Species: marginata (C. L. Koch, 1839) 
Diagnosis: (Fig. 1 a & b) Deutonymph (n=5): The dorsal shield is oval, punctate-reticulated with small pit-like round depressions. Length of idiosoma is 830 µm long and 585 µm wide. There are 54 pairs of setae of which 35 pairs are long, 19 pairs of small, and 2 unpaired setae are present at the anterior podonotal area. All dorsal setae are smooth heteromorphic, mostly long and needle-like. The sternal shield is vase-shaped, reticulated with a small, dotted appearance, 420 µm long and 190 µm wide at coxa II. The sternum is partially merged onto the ventrianal shield and bears 8 pairs of simple st1-st8 setae. One pair of prominent gland-like pores on the sternum are present between coxae III and IV.  The ventrianal shield is bowl-shaped, anteriorly concave with numerous dots, 220 µm long and 440 µm wide, and possesses 6 pairs of preanal acicular setae (Fig.5 a). The anus is round and is located at the posterior end of ventrianal shield and bearing 2 pairs of adanal setae. The peritrematal shield is well developed, stigmata located close to leg III, peritreme is U-shaped medially and bent anteriorly (Fig. 4 a.). The tritosternum elongated, base is vase shaped, located close to flat coxae I, two tooth-like projections distally, and pilose lacinia are divided anteriorly into 3 branches, of which the middle is longer than the remaining two. (Fig.3 a.) Chelicerae are not observed.

Material examined: 5 deutonymph; alt 549 meters asl. Sukewadi, 19.5930o N, 74.2267o S, Tal-Sangamner, 22 May 2023 collected by V.S. Bhand and V.V. Bhavare., ex. Holotrichia consanguinea 
Distribution- Poland, Czech Republic, Austria, Madagascar, Kazakhstan, India, Iran, England, Holland, Germany, Italy, Turkey.

Phylum: Arthropoda
Class: Arachnida

Order: Mesostigmata

Suborder: Uropodina

Superfamily: Uropodoidea

Family: Uropodidae
Genus: Uropoda
Species: orbicularis (O. F. Müller, 1776)
Diagnosis: (Fig.2 a & b) Deutonymph (n=6) The dorsal shield is oval to dome shaped and reticulated with small round pits. Length of idiosoma is 540 µm long and 430 µm wide. 41 pairs of small acicular setae are present on dorsum. The glands are located alongside the setae. Epistome is narrow, serrated and divided into 2 pilose branches. Sternal shield punctate with small pits and measured 290 µm long and 150 µm wide at the level of coxae II. The posterior width of sternal shield is 250 µm which reaches to boundary of ventrianal shield. There are 5 pairs of small needle-shaped setae (st1-st5) along with 2 pairs of glands are present. The ventrianal shield is bowl shape, wider than long (115 µm long and 230 µm wide) and 5 pairs of small acicular setae are present. 2 pairs of adanal setae are present. On lateral side 20 pairs of microsetae are present on the small platelets. The stigmata are located between coxae II and III and peritreme is slightly twisted near to coxa II. Coxa I is large, flat and tritosternum is located between coxae. A well-developed serrated setae is present on palp coxa (Fig.3 b.). The tritosternum base is vase shaped, lacinia is divided into five branches and middle branch is longest than other. 
Material examined: 6 deutonymph; alt 493 meters asl. Kolapewadi, 19.9292° N, 74.3617° E, Tal-Kopargaon, 10 June 2024 collected by V.S. Bhand and V.V. Bhavare, ex. Holotrichia consanguinea.
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Figure 1. Uroobovella marginata a. Dorsal view b. Ventral view.
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Figure 2. Uropoda orbicularis a. Dorsal view b. Ventral view.
[image: image3.jpg]


       
 
Figure 3. a. Flat coxae and tritosternum of U. marginata b. Gnathosoma showing serrated palp coxal setae of U. orbicularis.
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Figure 4. a. Peritrematal shield of U. marginata showing medially bent peritreme b. Anal pedicel of U. orbicularis.
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Figure 5. Ventrianal shields a. Uroobovella marginata b. Uropoda orbicularis

Material Examined -
Distribution- Austria, Czech Republic, Hungary, Iran. First country record for India, first record for the Indian Subcontinent.
Discussion
Both the reported mite species are generalist predators, and their deutonymph stage is phoretic on different coleopteran beetles, primarily dung beetles and soil-dwelling beetles. Phoresy between mite and insect is a good example of commensalism, by attaching to the insect body, it is easy to disperse for mite along with insects to get new habitat and resources for their development and reproduction without much affecting to insect (Dowling, & Oconnor, 2010; Krantz 2009). Holotrichia beetles are economically important and commonly called May-June beetle because of their appearance in those months. A commonly known phytophagous species, Holotrichia serrata (Fabricius, 1781), is considered a serious pest of various cash crops, earlier studies showed that Sancassania mites can destroy 96% eggs of H. serrata, but did not provided sufficient details (David et al., 1986). Uroobovella marginata is one of the well-studied and non-host specific mites and it has been reported from flies, dung beetles, reptiles and mammals, and generally observed in various manure habitats (Bajerlein, 2011; Bajerlein et al., 2024); it is frequently observed as a deutonymph on the Rhynchophorus ferrugineus (Faasch, 1967; Farahani et al., 2016; Farahi et al., 2022). Studies have demonstrated that U. marginata might be effective against the harmful agricultural pest Laevicaulis alte (Raut & Panigrahi, 1991). However, U. marginata is the first species reported from H. consanguinea from this study, considering their economic importance, further studies are needed to clarify the beetle-mite relationship. In the development cycle of U. marginata, some deutonymphs are phoretic while some are free-living and both these forms are slightly differed at anal region (Bajerlein et al., 2024) whereas all deutonymphs can be phoretic in U. orbicularis (Evans, 1992). U. orbicularis is commonly phoretic on a variety of coprophilous beetles and their associations is largely reported during the months of May and June hence, it is season dependent (Bajerlein, 2011). The U. orbicularis is tested for its biological control against invasive pest R. ferrugineus and it has been shown that it significantly reduces the longevity and fecundity of beetle (Ali et al., 2025). Further studies are required to understand the relationship between mite and H. consanguinea.
Conclusion
Both recorded mites are phoretic and do not affect the adult insect, but there must be some correlation with their host or habitat which needs to be studied later. This finding extends the known host range between mites and insects. The study also reports the first confirmed finding of Uropoda orbicularis from the Indian subcontinent. Additionally, Uroobovella marginata has been reported for the first time from Maharashtra, expanding the geographical distribution of this overlooked taxon. Considering their ecological importance, the findings contribute to acarofaunal studies and opens new research avenues such as their interactions, life cycle, habitat specificity and biocontrol. 
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