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Genus Adialytus is represented in Europe by four species, only two of which are recorded in the fauna of Ukraine: Adialytus
ambiguus (Haliday, 1834) and Adialytus salicaphis (Fitch, 1855). Data on the distribution of these species, their trophic
specialization, and habitat associations are provided on the basis of material from the collection of I. I. Schmalhausen
Institute of Zoology of the National Academy of Sciences of Ukraine (SIZK) and previous publications. A. ambiguus is a
broad oligophagous, however, parasitizing mostly species of the genus Sipha on Poaceae. In Ukraine, A. ambiguus is found
in the Forest-Steppe zone (Kyiv, Cherkasy, Kirovohrad, Poltava regions), in the Zone of broad-leaved forests of Ukraine
(Ternopil region). Adialytus salicaphis is registered for now only in the Zone of mixed forests of Ukraine (Kyiv region).
This species is a narrow oligophagous and develops on aphids of the genus Chaitophorus on Salix and Populus. Its potential
areal might include also Forest-Steppe zone (more probably on the Left Bank of Dnieper River) and plains of big rivers
in the Steppe zone of Ukraine. The potential role of these species as biocontrol agents is discussed: A. ambiguus could be
recommended for consideration as a new candidate for biocontrol of Sipha spp. and probably Rhopalosiphum spp., on
cereal crops in Ukraine, while A. salicaphis is not a species of practical importance in the country now. We consider quite
probable finding in Ukraine another well-distributed European species A. thelaxis (Stary, 1961), which is a parasitoid of
aphids of the genus Thelaxes on oaks.

Keywords: Hymenoptera, Braconidae, aphidiines, aphid parasitoids, Adialytus, tritrophic interactions,

distribution, Ukraine.

Bupu pony Adialytus (Hymenoptera, Braconidae: Aphidiinae) ¢paynu Ykpainu
Kanro:xxna M.O.
Pin Adialytus npencraBnenuit B €Bpori 4oTupMa BugaMu. B po6oti HaBefeHO JaHi IPo [1Ba BUAK POJY, 3apeeCTpOBaHi
Ha JaHui MOMeHT y ¢dayHi Ykpaiun: Adialytus ambiguus (Haliday, 1834) ta Adialytus salicaphis (Fitch, 1855). Ilogano
indopmanio po nommpeHHs NVX BUAIB, ixHIo TpodivHy creliaisanio Ta IpuypodeHicTb 10 6i0TomniB, 06roBOPIETH-
Cs1 MOXK/IVBe TTpaKTI4YHe 3HaueHHA. KpiMm yxe 3apeecTpoBanux B YKpaiHi BuziB pony Adialytus B MaiiOy THbOMY LiiIKOM
MOXX/IMBI 3HaXifiKy Ile OFHOTrO €BpoIeiicbkoro Buny, A. thelaxis (Stary, 1961), sikuil € napasuToifOM HONENTNLb PORY
Thelaxes Ha fy6ax.
Knwouosi cnosa: Hymenoptera, Braconidae, adiniinu, napasuroinu nonemus, Adialytus, Tpodiuni 38’13K1,
MIOUIMpPEHH:, YKpaiHa.

Bupnsi popa Adialytus (Hymenoptera, Braconidae: Aphidiinae) paynsr Ykpannsl
Kanroxxnas M.A.
Pon Adialytus upepcraBien B EBpome d4ersippMsi Bujamy. B pabore mpuBefieHbl JaHHbIE O [ABYX BHAAX POJA,
3aperuCTPUPOBAHHBIX Ha IAHHBI MOMeHT B (payHe Ykpaunbl: Adialytus ambiguus (Haliday, 1834) u Adialytus salicaphis
(Fitch, 1855). Tana nadopManysi 0 paclpoCTPaHEHUY STUX BUJIOB, X TPO(UUIECKOI CIIEIMaNTN3aLNI U IIPUYPOIEHHOCTH
K 6roronam, 06Cy)XaaeTcsi BO3MOXKHOe IIPaKTIIecKoe 3HadeHre. KpoMe yke 3aperncTpyupoBaHHbIX B YKpauHe BUJOB
porna Adialytus B 6ynyleM BIIO/IHe BepOATHBI HAXO[KU ellje OTHOTO eBpOIIelickoro Buaia, A. thelaxis (Stary, 1961), koTopbli
ABJIAETCS apasUTOUROM Tielt pona Thelaxes Ha ny6ax.
Knwouessie cmoBa: Hymenoptera, Braconidae, apunmnnsl, mapasuronpst 1eit, Adialytus, Tpodudeckue cBssu,
pacnpocTpaHeHne, YKpanHa.
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Introduction

Genus Adialytus Forster, 1863 belongs to Aphidiinae (Hymenoptera, Braconidae), specialized ko-
inobiont endoparasitoids of aphids (Stary, 1970; Tobias and Chiriac, 1986; Davidian, 2007; Yu et al.,
2016). This is a small genus that includes seven species in the world fauna, four of which are known
from Europe: widespread Adialytus ambiguus (Haliday, 1834), Adialytus salicaphis (Fitch, 1855), Adi-
alytus thelaxis (Stary, 1961), and currently registered only in Lithuania Adialytus balticus Stary, 1979
(Stankovi¢ et al., 2015; Yu et al., 2016). Taxonomic history and diagnostic features of the genus and its
species from Iran and Europe are well presented in the works of Rakhshani et al. (2012) and Stankovi¢
et al. (2015) respectively.

In Ukraine, Adialytus is represented only by two species: A. ambiguus and A. salicaphis (Kaliuzh-
na, 2015). Molecular analysis on the basis of COI gene barcoding showed that A. ambiguus and A. sal-
icaphis are closely related species, and COI gene could not differentiate them well enough (Stankovi¢
et al., 2015). Despite the morphological uniformity of these species, several diagnostic characters are
visible, including a difference in wing width of A. ambiguus and A. salicaphis (Kaliuzhna, 2014); the
latter character was confirmed by geometric morphometry method (Stankovi¢ et al., 2015).

Species of the genus Adialytus are not among biocontrol agents widely used in the Euro-Med-
iterranean region (List..., 2020). However, there are certain expectations according to these species,
mostly A. ambiguus, as well as A. salicaphis, to be among new beneficial insects in aphid biocontrol
programs (Rakhshani et al., 2015; Ziki¢ et al., 2017).

The aim of our research was to collect and organize information about species of the genus
Adialytus in the fauna of Ukraine, provide information on species composition, distribution, trophic
and habitat associations, and evaluate their potential role in biocontrol of economically important
aphids of Ukraine.

Material and methods

Material has been collected during 2010-2019 mostly by sweeping in various regions of Ukraine,
mainly on grasslands, meadows, forest edges, and openings; some specimens were reared from infest-
ed aphids. The collection of the I.I. Schmalhausen Institute of Zoology of National Academy of Scienc-
es of Ukraine (Kyiv, Ukraine) (SIZK) was studied. Morphological characters of species were examined
under Leica Z16 APO microscope equipped with a Leica DFC 450 camera and LAS V3.8 software and
partly of slides under Olympus CX41 microscope with mounted camera Olympus C3040. Material is
housed in SIZK. Geographical coordinates were found in Google Earth Pro, version 7.3.2.5491 (64-
bit), and show the location of the settlement indicated on the label. Geographical zones of Ukraine are
given according to Marynych and Shyshchenko (2005).

Results and discussion
Adialytus ambiguus (Haliday, 1834)

Material: Kyiv region: (Kaliuzhna, 2019); 1 @, near Rzhyshchiv village [49°57'56.76"N, 31°2'35.79"E], grassland
between field and forest, sweeping, 03.07.2010 (M. Kaliuzhna); Cherkasy region: 2 ¢, 5 &, Chyhyryn district, Melnyky
village [49°9'43.29"N, 32°19'0.32"E], steppificated meadow, 16.07.2011, sweeping (M. Kaliuzhna); Kirovohrad region:
1 @, Oleksandrivka district, near Pidlisne village [48°47'7.97"N, 32°15'11.87"E], forest, meadows near forest, sweeping,
15.07.2011 (M. Kaliuzhna); Poltava region: 1 9, Kremenchuk district, Biletskivka village [48°59'45.21"N, 33°20'56.61"E],
floodplain meadows, reared from Aphis fabae Scop. on Leucanthenum vulgare Lam., 10.07.2010 (O. Zubenko); 19, Hloby-
ne town, sweeping on a wheat field, 29.05.2019 (M. Kaliuzhna).

Trophic specialization: broad oligophagous.

Hosts: mostly species of genus Sipha, also there are records about parasitizing on some species of
genera Aphis, Atheroides, Laingia, Rhopalosiphum (Stary, 2006; Davidian, 2007; Stankovi¢ et al., 2015),

and several others genera (Yu et al., 2016), however, the latter records need a critical revision .

! Due to misinterpretation of A.ambiguus by various authors before the description of Lysiphlebus confusus
Tremblay & Eady, 1978
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Habitats: grasslands, fields, meadows, forest edges and openings, ruderal.

Distribution: Europe; Middle East; Central Asia; Russia [West Siberia]; China [Hubei, Sichuan],
Korea, Japan; North Africa; Pakistan, India; USA (Davidian, 2007; Yu et al., 2016).

Distribution in Ukraine: Kyiv region (Kaliuzhna, 2019); Kirovohrad and Poltava regions,
Cherkasy region (Kaliuzhna, 2016), Ternopil region (Kaliuzhna, 2017).

Adialytus salicaphis (Fitch, 1855)
Material: Kyiv Region: (Kaliuzhna, 2014); 1 @, Kyiv city, on Salix sp., 17.06.2015 (M. Kaliuzhna).

Trophic specialization: narrow oligophagous.

Hosts: species of genus Chaitophorus on Salix and Populus (Stary, 2006; Stary and Lukas, 2009;
Tomanovi¢ et al., 2006; Rakhshani et al., 2007, 2012, 2015).

Habitats: mixed and deciduous forests, gardens, parks, and other habitats with Salix and Populus
(Stary, 2006; Stary and Lukas, 2009).

Distribution: Europe; Middle East; Central Asia; Russia [West Syberia, Far East]; China [Henan,
Shandong, Shanxi], Korea, Japan; Pakistan, India; Canada, USA, Mexico (Tobias and Chiriac, 1986;
Davidian, 2007; Yu et al., 2016).

Distribution in Ukraine: Kyiv Region (Kaliuzhna, 2014).

As we can see, A. ambiguus is found mostly in the Forest-Steppe zone of Ukraine (Kyiv, Cherkasy,
Kirovohrad, Poltava regions); this species is also registered in the Zone of broad-leaved forests (Terno-
pil region). This corresponds well with connection of A. ambiguus and its aphid hosts on grasses. As for
A. salicaphis, it is registered for now only in the Zone of mixed forests of Ukraine (Kyiv region). This
species is a narrow oligophagous and associated only with arboricolous aphids Chaitophorus spp. on
Salix and Populus, so the collection efforts should be made in habitats that are more specific. We assume
that A. salicaphis could be found most probably in habitats of “Willow-poplar forests of floodplains”
that according to National habitat catalogue (Kuzemko et al., 2018) is located sporadically throughout
the country, most often in the Pannonian geobotanical province (Zakarpattia region), in the Left Bank
Forest-Steppe (Kyiv, Chernihiv, Sumy, Cherkasy, Poltava, and Kharkiv regions) and in southern regions
of Ukraine at the floodplains of large rivers. In addition, other natural and anthropogenic habitats with
willows and poplars should be checked; many of them are located in the northern and western areas of
the country (Kuzembko et al., 2018).

For now, there is no record of another European species A. thelaxis, which is a parasitoid of
aphids of the genus Thelaxes on oaks (Stankovic et al., 2015). Nevertheless, it is registered in the coun-
tries neighboring to Ukraine: Poland, Slovakia, Hungary, Moldova, and Russia [European part] (Yu
et al., 2016). We consider it quite possible that this species will be found in Ukraine in oak habitats

Table
Association of A. ambiguus with some economically important aphids on cereal crops in Ukraine
(Mamontova, 1987; Yu et al., 2016)

Aphid Cereal crops
Sipha maydis Passerini, 1860 corn
Barley aphid
Sipha elegans Del Guercio, 1905 wheat, barley, oats
Bristly olive grass aphid
Rhopalosiphum maidis (Fitch, 1856) sorghum, corn, barley, wheat, millet, rye, oats
Corn leaf aphid
Rhopalosiphum padi (Linnaeus, 1758) corn, barley, wheat, rye

Bird cherry-oat aphid
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infested by aphid T. dryophila (Schrank, 1801), which is present in the fauna of Ukraine (Mamontova,
1987; Stukalyuk, 2018).

Practical application of Adialytus spp. is not very common (Stankovi¢ et al., 2015), despite rec-
ommendations of specialists (Rakhshani et al., 2015; Ziki¢ et al., 2017). There is a successful example
of A.ambiguus application in Hawaii against the sugarcane aphid, Sipha flava (Forbes, 1885); never-
theless, the strain of the parasitoid could be of high importance. In the mentioned above example,
European strain of A.ambiguus introduced to Hawaii was not established there, and only strain from
Pakistan was successful in this classical biocontrol program (Culliney et al., 2003). Ecological differ-
ences between these two strains support the existence of a species complex of A. ambiguus (Rakhshani
et al., 2012), so in case of practical application these facts should be taken into consideration. Nowa-
days, due to recent invasion of North American S. flava to South Europe (Hernandez-Castellano and
Hidalgo, 2014), the role of certain strains of its natural enemy A.ambiguus could be of high value in
infested regions. In Ukraine A. ambiguus might be also a prospective candidate for control of eco-
nomically important aphids on cereal crops (Table), which occupy 53,8% of sown areas in 2020 in the
country (Sown..., 2020).

As for A. salicaphis, its only known practical application in Chile against Chaitophorus leucome-
las Koch, 1854 on poplars was unsuccessful; the failure probably was caused by climatic conditions
(Stankovi¢ et al., 2015). It should be mentioned, more than a half of classical biocontrol programs fail
due to mis-match between ecological demands of biocontrol agent and conditions of recipient envi-
ronment (Moffat and Abram, 2019). Narrow trophic specialization of A. salicaphis also could matter:
the efficacy of biocontrol more often tends to be higher when agents are generalists than when they are
specialists (Stiling and Cornelissen, 2005).

In Ukraine such hosts of A. salicaphis as Chaitophorus leucomelas Koch, 1854, C. populeti (Pan-
zer, 1804), C. nassonovi Mordvilko, 1894, C. vitellinae (Schrank, 1801) are mentioned as pests of wil-
lows and poplars (Mamontova, 1987). Despite raising interest in willows and poplars as energy crops
in Ukraine, mostly chemical methods of pest control are used in nurseries (Sabluk et al., 2018). So,
today, there is no demand for A. salicaphis application in Ukraine, nevertheless, it will remain an im-
portant member of aphidophagous guild in natural willow-poplars habitats.

Conclusion

For now, two species of genus Adialytus were found in Ukraine: A. ambiguus and A. salicaphis.
The first species is broad oligophagous, found mostly in the Forest-Steppe zone of Ukraine, and also
in the Zone of broad-leaved forests in Ukraine; it is connected with aphids on grasses, and could be
recommended for consideration as a new potential biocontrol agent of Sipha spp. and probably Rho-
palosiphum spp., on cereal crops in Ukraine. For the effective application of this species, we should
consider the possible existence of A. ambiguus species complex in Ukraine, which could contain mor-
phologically similar, but ecologically different members.

The second found species, A. salicaphis, is narrow oligophagous parasitoid of arboricolous Chai-
tophorus spp., and today it is not considered as a species of practical importance. For now A. salicaphis
is registered only in the Zone of mixed forests of Ukraine; however, its potential areal is bigger and
more collection efforts should be made in specific willow-poplars habitats in Left Bank Forest-Steppe,
Zakarpattia region and along big rivers in the south of Ukraine, as well as in northern and western
parts of the country.

We assume that one more species of the genus Adialytus, A. thelaxis, could be found in the fauna
of Ukraine, because it has been already registered in adjacent countries, and its host Thelaxes dryophila
is common in Ukraine.
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