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Abstract:
							                           

Amobia quatei Kurahashi, 1974 was reared from the puparia collected from the brood chambers of mason wasp Anterhynchium flavomarginatum (Smith, 1852). The species is reported for the first time from Indian subcontinent. This is also the first host record for the kleptoparasite A. quatei. A redescription of the kleptoparasite supplemented with illustrations of habitus and genitalia, along with notes on the biology of the host are provided.
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Resumen:
						                           

Amobia quatei Kurahashi, 1974 fue criada a partir de puparios recogidos en cámaras de cría de la avispa albañil Anterhynchium flavomarginatum (Smith, 1852). La especie se registra por primera vez en el subcontinente indio. Este es también el primer registro de hospedero para el cleptoparásito A. quatei. Se proporciona una nueva descripción del cleptoparásito, complementada con ilustraciones del hábito y la genitalia, junto con notas sobre la biología del hospedador.
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Kleptoparasitism is a form of competition where one species steals items already acquired by another species. Thus, development of kleptoparasitic species is at the expense of host organism, through the misappropriation of its food resource, ending up killing the host either directly or indirectly (Eggleton & Belshaw, 1992; Iyengar, 2008). Most members of subfamily Miltogramminae are kleptoparasites in the nests of solitary wasps and bees (Barth, 1908; McCorquodale, 1986; Spoﬀord et al., 1989; Spoﬀord & Kurczewski, 1990; Polidori et al., 2006; Piwczynski et al., 2017).

The genus AmobiaRobineau-Desvoidy, 1830 contains 14 species distributed all over the continents except Antarctica from the subpolar regions to the tropics (Verves & Protsenko, 2019; Johnston et al., 2020). Currently three species of the genus are known from India: A. auriceps (Baranov, 1935), A. pelopei (Rondani, 1859) and A. signata (Meigen, 1824). The genus Amobia is morphologically characterized by the anterior margin of anepimeron with distinct swelling below ampulla, and the reduction of the epiphallus (Shewell, 1987; Pape, 1996; Johnston et al., 2020). The species of this genus are specialized parasites of potter wasps and generally attack the nests of Vespidae and Sphecidae (Verves & Protsenko, 2019). Their predatory maggots feed on the mass-provisioned food supply of the host larvae, which may include paralyzed lepidopteran caterpillars, beetle larvae (mainly Chrysomelidae and Curculionidae) and sawflies (Hymenoptera), adult dipterans and spiders in the nests of hosts, but sometimes the larvae live in the solitary bees’ nests (Spoﬀord et al., 1989; Verves & Khrokalo, 2006). Different parasitoids and predator species have been reared from the nests of the wasp Anterhynchium flavomarginatum (Smith, 1852) including the kleptoparasitic fly A. oculata (Zetterstedt, 1844) (Itino, 1986; Barthélémy, 2012).


Anterhynchium flavomarginatum is a solitary mason wasp belonging to subfamily Eumeninae, whose members are predators, hunting lepidopterous or coleopterous larvae for their young (Iwata, 1976). The species has a wide distribution in Asia and make mud nests in open cavities like bamboo internodes and hollow larval galleries created by wood boring beetle larvae (Itino, 1986).


Amobia quatei Kurahashi, 1974 was first described from Vietnam and its kleptoparasitic behaviour was confirmed by Barthélémy (2010). Here we report the kleptoparasite A. quatei for the first time from Indian subcontinent, a region coincident with the Indian subregion. i.e., the area south of the Himalayas bounded by Afghanistan, Burma, and the Chagos archipelago (Wachkoo et al., 2019). This discovery is the first report of this species as a kleptoparasite of A. flavomarginatum.

This study is based on material reared from the puparia collected in the brood chambers of potter wasp A. flavomarginatum in the Kashmir Valley (Jammu and Kashmir), located in the northwestern part of the Indian subcontinent between 33°22′ and 34°50′N latitude and 73°55′ and 73°33′E longitude (Maqbool et al., 2018; Wachkoo et al. 2018). The Kashmir valley represents a transitional zone between Oriental and Palaearctic regions, sharing boundaries with the north-western tip of the Oriental and mid-south of the Palaearctic region (Maqbool et al., 2022).

The taxonomic study was conducted using a G2Mark stereomicroscope (G2Mark, India). Adult specimens of A. quatei were identified using Kurahashi & Chaiwong (2013) and A. flavomarginatum specimens were identified using Li et al. (2019). Terminology of adult sarcophagid morphology follows McAlpine (1981), and Sinclair (2000) for the male terminalia. For the extraction and preparation of male genitalia the procedure of Wachkoo et al. (2021) was followed.

During the study, sarcophagid puparia were collected in the closed chambers of A. flavomarginatum. The puparia were carefully removed and individually stored in 10 ml transparent tubes. A few drops of honey water (1:1) were placed on the inside walls of vials (for the emerging flies) and the open end was closed with cotton wool.

Photographs of eggs, larvae and live kleptoparasite were captured with a mirrorless camera (Nikon Z50) attached with a macro lens (Tokina f2.8 100 mm). Proper exposure was achieved with an external flash (Godox TTL 685). For habitus images, specimens were glued to card points and properly illuminated using a light box (Wachkoo et al., 2021). The above camera setup was mounted on an auto stacking rail (Stackrail rs90) to capture multiple images with different focus points, which were then merged in CombineZP software to generate focus stacked images. Final plates were assembled with Adobe Photoshop ® CS4. For the photography of slides methodology of Maqbool et al. (2021) was followed.

Specimens have been deposited in Cluster University Zoological Museum (CUZM) Srinagar, Jammu & Kashmir (India).

Host. Anterhynchium flavomarginatum (Smith, 1852) (Fig. 1).

In the month of July, 2020, a couple of mason wasps were observed constructing nests in the old wood boring beetle (Cerambycidae) larval galleries in the logs of walnut (Juglans regia L.). A pile of dry walnut log was examined and 9 nests were found with a total of 23 brood cells, from which this species was reared.

Nest structure. In most of the nests (n=5) three brood cells were constructed but sometimes only two (n=4) cells were observed. Cells were partitioned with single walls made up of some clayish material having sand grain inclusions. Similar type of material was used for closing plugs, which included two or three consecutive layers. Two consecutive brood cells were separated by an empty intercalary cell (Fig. 1f-g). The 3rd brood cell was usually preceded by an empty vestibular cell. In one of the nests with a diapausing prepupa only one brood cell was observed with two empty vestibular cells.

Biology. Nesting activity was seen from last week of June to early September. The wasp first inspected the inside of the hollow gallery and then started cleaning it by removing the frass and debris. The wasp brought wet mud, holding it between her mandibles (Fig. 1a) and constructed the nest by stroking and shaping it with mandibles. After constructing concave posterior wall of 1st brood cell (BC.), a single egg was laid and suspended at the posterior cell wall by a thin silken thread (Fig.1c). Egg was cylindrical, slightly arched and creamy in colour measuring 3.0-3.2 mm in length and 0.97-0.98 mm in diameter (Fig. 1d). The brood cell was then mass provisioned with 9-15 lepidopteran caterpillars (Fig. 1g), which were lightly paralyzed and could defecate. After completing the provisioning of 1st brood cell, it was closed by constructing an anterior wall. An empty space was left between the posterior wall of 1st brood cell (BC.) and the anterior wall of 2nd brood cell (BC.) forming the intercalary cell (IC) (Fig. 1f). Second egg was laid in next brood cell followed by mass provisioning. The nest opening was finally closed by constructing a 2-3 layered closing plug of similar material used for cell walls. Mud was spread from edge to centre by head movements and opening and closing movements of mandibles (Fig. 1e). Egg hatched in 48-60 hours. The larva bit a hole on the body of caterpillar and sucked fluid initially (Fig. 1h) and later consumed the solid parts of the caterpillar too. The 1st instar appeared yellowish white (Fig. 1h) and gradually changed to greenish and then dark green (Fig. 1i). The larva had a transparent cuticle which became thicker gradually till prepupal stage. Larva ejected the faecal pellets (meconium) just before turning into a prepupa, which was creamy yellow and had a thick cuticle (Fig. 1j). It took 23-29 days for the brood to complete development and emerge as an adult. Larvae that entered the prepupal stage in late September to early October, overwintered and became pupae in the next summer (early June to mid July). Life history studies suggest that it has at least 3 generations per year and the last generation overwintered in the prepupal stage.
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Fig. 1.






Anterhynchium flavomarginatum (Smith, 1852). a. wasp carrying nest building material between mandibles. b. wasp with a caterpillar for cell provisioning. c. a suspended egg with mass provisioned prey. d. egg. e. wasp constructing the closing plug. f. opened nest. g. brood cells. h. 1st instar feeding. i. 3-day old larva feeding. j. prepupae. k. pupa. l. advanced pupa (red arrow head) and fully developed adult (black arrow) ready to emerge (BC1–BC3 = brood cells, IC = intercalary cell, CP = closing plug).















Kleptoparasite. Amobia quatei Kurahashi, 1974 (Figs. 2
-
4).

Material examined. India: Jammu and Kashmir, Srinagar: Hyderpora, 34° 02′01′′N 74° 47′35′′ E, 1,591 m a.s.l., 05.x.2019, A. Maqbool leg. (3♂, 4♀, CUZM - A_Maqbool00010 to A_Maqbool00017).

Diagnosis. Antennae black, arista bare, palpi black (Fig. 2a), more than 10 proclinate and 1 reclinate fronto-orbital setae (Figs 2e-g); thorax dark in colour with silver dusting anteriorly and laterally, thoracic dorsum with three dark indistinct longitudinal stripes with median 1 subdivided into 3 fine lines anteriorly, scutellum dark with grey dusting apically (Fig. 2b); wings hyaline, veins dark brown, basicosta blackish (Fig. 2c); legs black; abdomen dark and grey dusted, tergites 3-5 with 3 characteristic dark spots, median ones elongated and linked with anterior and posterior ones, looking like a single median stripe, tergite 3 with a pair of median marginal bristles, tergites 4-5 with median and lateral marginal bristles (Fig. 2d); cercus sickle shaped in lateral view (Fig. 3a), broad at base and tapering towards apex, surstylus shorter than cerci, straight in lateral view and in posterior view (Fig. 3b) medially curved towards cercus.

Distribution. China, Hong Kong, India (present report), Malaysia, Philippines, Thailand and Vietnam (Kurahashi, 1974; Pape, 1996; Kurahashi & Tan, 2009; Barthélémy, 2010; Kurahashi & Chaiwong, 2013).

Kleptoparasitism. Five nest construction observations were made. In one observation only a female of A. quatei was seen following a female wasp during nest construction. Soon after completion of plug construction, the wasp left whereas A. quatei fly examined the recently constructed plug and left without any action (Fig. 4a). On opening the nest, 3 brood chambers were observed. Two brood chambers had wasp larvae feeding on caterpillar provisions and one brood chamber had a single unhatched wasp egg. No fly eggs or larvae were observed in brood chambers. However, 3 nearby nests brood chambers had no wasp larvae or pupae but small dipteran pupae (5.8-6.0 mm x 2.2-2.5 mm) (Fig. 4b-c). On rearing these at room temperature, adults of A. quatei emerged (Fig. 4d), suggesting it as a kleptoparasite with its larvae feeding on the caterpillar provisions in the brood cells of A. flavomarginatum.
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Fig. 2.





Amobia quatei Kurahashi, 1974. a. habitus, lateral view. b. habitus, dorsal view. c. wing. d. abdomen, dorsal view. e. head, lateral view. f. head, dorsal view. g. head, front view.
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Fig. 3.





Amobia quatei Kurahashi, 1974. a. male genitalia, lateral view. b. cerci and surstyli, posterior view (cerc = cercus; ej apod = ejaculatory apodeme; hypd = hypandrium; phapod = phallapodeme; ph = phallus; sur = surstylus).
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Fig. 4.





Amobia quatei Kurahashi, 1974. a. fly inspecting the closing plug of a nest. b. a single puparium in the brood chamber. c. puparia collected from a nest. d. a freshly emerged fly.
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