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Abstract

Hymenoptera parasitoids of Megaloptera, particularly the family Corydalidae, are rarely found. Ooencyrtus Ashmead is
a genus that attacks eggs of many orders of Insecta, including Megaloptera. Here, three species, O. longicauda sp. n., O.
noyesi sp. n. and O. protohermeasis sp. n. are described. Two of them, O. longicauda and O. protohermesis were reared
from eggs of corydalids (Megaloptera: Corydalidae). The three new species and O. yoshidai Noyes & Hirose are included
in the newly established protohermesis species-group of Qoencyrtus because of shared similar morphological characters
and what is apparently a shared host family (unknown for O. noyesi).
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Introduction

Due to their aquatic life style, Megaloptera are poorly known insects across much of their range (Daly et al. 1998)
and their Hymenoptera parasitoids are rarely recorded. Several species of Trichogrammatidae are reported as egg
parasitoids of Sialidae (Aurivillius 1897; Salt 1937, 1939; Thompson 1951; Peck 1963; Herting & Simmonds
1978; Pinto 1999; Yashiro et al. 2012). Noyes & Hirose (1997) described O. yoshidai based on material reared
from eggs of Protohermes grandis (Thunberg) (Megaloptera: Corydalidae) in Japan, marking the first record of
parasitoids from Corydalidae. In the family Encyrtidae, members of Ooencyrtus are well-known as egg parasitoids
(Noyes & Hayat 1984; Huang & Noyes 1994; Zhang & Huang 2004; Zhang & Huang 2005), and currently
comprise about 300 species worldwide (Noyes 2013). Ooencyrtus species have been cited as egg parasitoids of
various insect groups, mainly Lepidoptera and Heteroptera, but also Coleoptera, Neuroptera, pupae of Syrphidae
and as hyperparasitoids on Dryinidae (Noyes & Hayat 1984; Huang & Noyes 1994; Prinsloo 1987; Noyes 2013).

In our current investigation of Chinese Encyrtidae we discovered three species very close to O. yoshidai Noyes
& Hirose. Among them, O. longicauda and O. protohermesis were reared from eggs of Corydalidae (Megaloptera).
All four species apparently share a similar suite of morphological characters and, except for O. noyesi whose host
is unknown, an unusual host, and we therefore propose to erect the protohermesis species-group for them. The COI
and 28S D2 sequences of O. protohermesis are obtained and blasted in Genbank and BOLD. A brief biology of O.
protohermesis is also given.

Material and methods

Specimens of O. protohermesis were reared from egg mass of Protohermes xanthodes Navas (Megaloptera:
Corydalidae) (Fig. 41), found by FQ Chen on plant leaves near a river in Huai Rou, Beijing (40.408°N, 116.617°E).
The egg mass was brought to the Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology,
Chinese Academy of Sciences (IZCAS), and kept at room temperature. About a week later, the parasitoids emerged
and were killed and preserved in 95% ethanol. Material of O. longicauda were reared from an egg mass of
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Molecular studies

The COI and 28S D2 sequences of O. protohermesis were successfully generated with high quality. However, PCR
of the target gene of O. noyesi and O. longicauda failed, probably due to DNA degradation. No variation was found
in the five O. protohermesis individuals sequenced for either 28S or COI. Blasting the 28S D2 sequences in
Genbank only gave an 89.4% similarity matched with Ooencyrtus johnsoni (Howard) (Genbank NO. AY599321).
Similarly, the COI sequences gave no close matches (over 95% similarity) on BOLD, but gave an 89.9% similarity
with one undescribed Ooencyrtus species (Genbank Accession NO. KC149976) resulting from the work of
Guerrieri et al. (unpublished) when blasted in Genbank.

Discussion

The three newly described Ooencyrtus species and O. yoshidai share the following suite of morphological
characters: tridentate mandibles, sculpture of scutellum shallower than that of mesoscutum, clearly exserted
ovipositor (except O. protohermesis), and mesopleuron posteriorly not expanded to propodeum in males (except
possibly O. protohermesis for which males are unknown). Sexual dimorphism of the mesopleuron is unique within
Encyrtidae. Because of this and because they apparently share Corydalidae as hosts, although this has yet to be
shown for O. noyesi, we erect the protohermesis species-group within Ooencyrtus for the four species.

According to Noyes and Hirose (1997), the parasitism rate by O. yoshidai can exceed 50%, but we observed
rates of only 6.6% for O. longicauda (9 of 136 eggs parasitized, Figs 41; larva, Fig. 40) and 6.8% for O.
protohermesis (23 of 336 eggs parasitized, Fig. 43; larva, Fig. 42). Noyes and Hirose (1997) hypothesized that the
parasitoids likely attacked the eggs of P. grandis at an early age and probably even during host egg deposition
because the ovipositing female of P. grandis covers the egg mass with a protective secretion soon after they have
been deposited. However, this requires more study. In addition, the parasitoid emergence is coincident with host
eclosion, suggesting the immature stages of the parasitoid last as long as the egg stage of host.

Blasting the 28S D2 sequence in Genbank gave an 89.4% similarity match with O. johnsoni. This is due to a
small number of nucleotide sequences of Qoencyrtus species in NCBI, which include only 48 nucleotide sequences
of a few Ooencyrtus species. For a large group of economically important natural enemies such as Qoencyrtus,
obtaining more molecular sequences, particularly barcodes, may prove invaluable for future identification.
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