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Abstract. Five species of obligatorily myrmecophilous aphids
of two subfamilies were found in south-eastern Belarus during
studies conducted in 2018-2020. The species Stomaphis quercus
(L., 1758) is new for the Belarus aphid fauna. The vast majority of
aphids in this group are holocyclic dendrophilous species. Only
one species of herbophilous aphid Paracletus cimiciformis von
Heyden, 1837 in Belarus is represented by an anholocyclic clone.
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Introduction

Aphids (Hemiptera: Aphididae) are one of the
most numerous and widespread groups of hemipte-
rans and play an important role in terrestrial ecosys-
tems. They are food objects for many invertebrate
species (Aleeva and Babushkina, 1977; Barannik,
1973; Davidyan, 2007; Filatova, 1970; Krotova, 1991,
1992; Nixon, 1951; Panfilova, 1972; Tobias and Kiri-
yak, 1986) and are the main supplier of carbohydrate
food for ants (Dlussky, 1967; Holldobler and Wilson,
1990; Mordvilko, 1901, 1936).

By the nature of their relationship with ants,
aphids are divided into myrmecophilous (associated
with ants) and non-myrmecophilous (not associated).
Myrmecophilous aphids, in turn, are divided into ob-
ligate and optional. The former are extremely rare-
ly found without ants, the latter can be found with or
without ants. Currently, there is evidence of the ex-
istence of a wide range of transitional forms of inter-
actions between ants and aphids from mutualism to
exploitation (Offenberg, 2001; Palsson, 2002). In ad-

dition, there is evidence that the prosperity of myrme-
cophilous aphids depends on the species of the sym-
biont partner (Addicott, 1978; Bristow, 1984). There is
reason to believe that this is due to the organization of
honeydew collection by different ants (Novgorodova,
2005). At the same time, the degree of influence of
various members of multispecies ant communities on
the survival rate of myrmecophilous aphids is still vir-
tually unexplored. This work presents the first results
of the study of obligatorily myrmecophilous aphids in
the south-east of Belarus.

Materials and methods

The material for the study was from the author’s
own collecting in the period 2018-2020, which were
carried out manually from the bark and shoots of trees,
as well as from anthills in forest and forest-steppe bio-
cenoses in the southeast of Belarus. The collected
aphids were fixed in 75% ethyl alcohol with a small ad-
dition of glycerin, which insures against accidental dry-
ing out and reduces the fragility of insects. The collect-
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ed material was identified according to the taxonomic
keys of Shaposhnikov (1964), Heie (1980, 1982, 1986,
1992, 1994, 1995), Blackman and Eastop (2006a,
2006b) by morphometric examination of prepared mi-
croscopic specimens of aphids under laboratory con-
ditions. Synonymy and taxonomy follows Remaudiére
and Remaudiére (1997). A total of 321 specimens
were examined.

Results

Studies have shown that the majority of aphids
living in the south-east of Belarus belong to non-myr-
mecophilous and optionally myrmecophilous species.
The group of obligate myrmecophiles is very small
and includes 5 species in our collections. Represen-
tatives of the genus Stomaphis Walker, 1870 were
found on the surface and in cracks in the bark of an
pedunculate oak (Quercus robur L.) inhabited by the
ants Lasius fuliginosus (Latreille, 1798) and L. brun-
neus (Latreille, 1798). Three more species were
found in ant nests of Formica rufa L., 1761, as well
as in the anthills of L. flavus (Fabricius, 1782) and
Tetramorium caespitum (L., 1758). Below are data on
their distribution and lifestyle.

SUPERFAMILY APHIDOIDEA LATREILLE, 1802
FAMILY APHIDIDAE LATREILLE, 1802
Subfamily Eriosomatinae Baker, 1920

Tribe Eriosomatini Baker, 1920

Genus Tetraneura Hartig, 1841

Synonyms: Amycla Koch, 1857; Byrsocrypta Ha-
liday, 1838; Brysocrypta Westwood, 1840; Dryopela
Kirkaldy, 1904; Endeis Koch, 1857 nec Philippi, 1847;
Tetranema Derbes, 1869; Tetrenema Derbes, 1869;
Tetranevra Agassiz, 1846.

Large, originally Palaearctic, genus with 38 spe-
cies and subspecies in the world fauna, most of
which live in East Asia. Consists of three subgenera:
Tetraneura sensu stricto (24 species), Indotetraneura
Chakrabarti and Maity, 1978 (5 species), Tetraneu-
rella Hille Ris Lambers, 1970 (9 species and sub-
species). Trophically related to elm (Ulmaceae) and
cereals (Poaceae). Some species migrate between
them, some live monoeciously. Small stalked galls
are formed on the leaves of elms; on cereals they live
on the roots.

Tetraneura (s. str.) ulmi (L., 1758)

Synonyms: Amycla fuscifrons C.L. Koch, 1857;
Aphis gallarum J.F. Gmelin, 1790; A. gallarum-ulmi
Goeze, 1778; A. gallarumulmi De Geer, 1773; A. gal-
larum ulmi De Geer, 1773; A. radicum Boyer de Fon-
scolombe, 1841; A. ulmi L., 1758; Byrsocrypta galla-
rum (J.F. Gmelin, 1790); B. personata Bdrner, 1950;
B. saccharata Schouteden, 1907; Colopha ulmisacculi
(Patch, 1910); Cryptosiphum gallarum (J.F. Gmelin,

1790); Dryopeia rosea (C.L. Koch, 1857); Endeis bella
C.L. Koch, 1857; E. rorea C.L. Koch, 1857; E. rosea
C.L. Koch, 1857; Pemphigus fuscifrons (C.L. Koch,
1857); P. f. var. saccarata Del Guercio, 1895; P. gram-
inis Schouteden, 1906; P. zeae-maydis Nevsky, 1929;
P. zeaemaydis (Dufour, 1824); P. zeamaidis Macchiati,
1883; Tetraneura boyeri Passerini, 1856; T. b. var. sac-
charata Del Guercio, 1900; T. gallarum (J.F. Gmelin,
1790); T. rosea (C.L. Koch, 1857); T. saccharata
Schouteden, 1907; T. theobaldi Zwolfer, 1957; T. ulmi
f. personata (Bérner, 1950); T. ulmi-sacculi Nevsky,
1929; T. ulmifoliae A.C. Baker, 1920; T. ulmigallarum
Haliday, 1838; T. ulmisacculi Patch, 1910; T. zeaemay-
dis Nevsky, 1929; T. zeamaydis Zwodlfer, 1957; Trama
radicis (Boyer de Fonscolombe, 1841).

T. ulmi — transpalaearctic polyzonal meso-
xerophilic species (Kadyrbekov, 2017). Found
throughout the Palaearctic, introduced to North Ame-
rica. Inhabits the European part of Russia (north to
St. Petersburg), the Caucasus, Central Asia, Siberia,
Primorye and Ukraine (Mamontova, 1973).

A heteroecious species living in small galls that
form on the upper side of elm leaves migrates in sum-
mer to the roots of various grasses, which serve as a
secondary host for the species. The founders emerge
from the eggs that have overwintered on the bark of
the elm trunks during the budding period and move
on to developing leaves. Resulting from their activity,
a stalked, closed green, later reddening, gall ranging
in size from a pea to a hazelnut is formed on the leaf
blade between the veins. Galls are thick-walled and
smooth. On one leaf there can be from 1 to 40 such
galls, sometimes they cover the entire leaf blade and
most of the leaves on the tree. One founder hatches
up to 40 larvae of winged migrants, which emerge
from the cracked gall at the beginning or end of June
and migrate to the roots of cultivated and wild grasses
within 2—3 weeks. After migration to grasses, T. ulmi
behaves like an obligate myrmecophile: it is invariably
visited by various ants, is often found in their nests,
and reproduces asexually (Blackman and Eastop,
2014). In October, winged individuals appear, they fly
to elms and here in the cracks of the trunk bark they
produce larvae (males and amphigonous females).
The full life cycle of the species ends with the laying
of overwintering eggs. Additionally, unmated wing-
less individuals regularly overwinter on the roots of
wild-growing cereals, that is, along with the full-cycle
development, there is also an incomplete cycle deve-
lopment of the species (Mamontova, 1973).

The species tends more towards steppe habitats.
In southeastern Belarus, seven individuals of T. ulmi
(Fig. 1) were found in a Lasius flavus nest under
a cover on the ground near the village of Krasnoe
Znamya (Buda-Koshelevo District of the Gomel Re-
gion) (April 15, 2018).
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Fig. 1. Tetraneura (s. str.) ulmi (L., 1758).

Tribe Fordini Baker, 1920

Genus Paracletus von Heyden, 1837

Synonyms: Fordona Mordvilko, 1935; Hemitrama
Mordvilko, 1921; Paracletius Amyot, 1847.

A small Palaearctic genus with 7 species and
subspecies in the world fauna. Trophically related to
pistachio (Pistacia), on which it forms galls. Some
species migrate to the roots of Poaceae, while others
live on the roots of cereals in an incomplete cycle.

Paracletus cimiciformis von Heyden, 1837

Synonyms: Forda harukawai Tanaka, 1957; F. ro-
tunda Theobald, 1914; F. skorkini Mordvilko, 1935;
Fordona italica Mordvilko, 1935; Pemphigus derbesi
Lichtenstein, 1880; P. pallidoides Lichtenstein, 1880;
Paracletius cimiciformis (von Heyden, 1837); Para-
cletus pallidus Derbes, 1869; P. portschinskyi Mord-
vilko, 1921; P. portshinskyi Mordvilko, 1921.

P. cimiciformis — rare, sporadically occurring,
transpalaearctic polyzonal meso-xerophilic species
(Kadyrbekov, 2017). Distributed in Western Europe,
North Africa, Asia Minor and Western Asia. Inhabits
the European part of Russia, the Caucasus and the
Urals, Siberia (up to the Ob River), Central Asia and
Ukraine (Mamontova, 1973).

In southern Europe, the main host plant of
P. cimiciformis is the turpentine tree (Pistacia
terebinthus L., 1753), in Iran, P. khinjuk Stocks,
1852, from which aphids migrate to secondary hosts
(various types of cereals). For most of the year,
wingless females produce parthenogenetic offspring,
but at the end of summer, winged males and females
appear, which migrate to the main host plant, where
they mate and lay overwintering eggs. In the spring,
wingless females appear, form galls on the leaves,
where they live and reproduce asexually. At the end
of summer, winged females develop, colonizing the

roots of cereals. Some of these aphids overwinter in
ant nests and emerge in the spring to repopulate the
roots of the grasses. The whole cycle takes two years.
In the temperate zone of the European continent, the
cycle is incomplete, only on cereals: wheat, barley
and wild species (wheatgrass, etc.). It occurs in a
community with the ants Tetramorium caespitum and
Plagiolepis pygmaea (Latreille, 1798), in the nests of
which the aphids overwinter.

In our conditions, aphids have two morphologically
different, but genetically identical forms. One of these
forms, characterized by a rounded green body and
five-segmented antennae, feeds on the sap of the
host plant, producing honeydew, which ants willingly
eat; in this case, the ants actually shepherd the
aphids, stimulating honeydew production. The other
form, with its characteristic six-segmented antennae
and a flattened yellowish body (Fig. 2), releases three
chemicals that are similar in composition and odor to
the pheromones produced by ant larvae. When the
ant approaches, these aphids freeze and in this form
are transferred to the brood chambers of the anthill.
Here they begin to actively hunt ant larvae, piercing
their body with stylets and sucking out hemolymph. In
the anthill they hibernate, and in the spring, they come
to the surface of the ground and produce aphids with
a rounded body, which feed on roots and reproduce
asexually. Both rounded and flattened morphs can
reproduce parthenogenetically, producing offspring of
any shape. However, it is still unclear what factors
influence the formation of one or another morph of
P. cimiciformis (Kadyrbekov, 2017; Mamontova,
1973; Mréz and Depa, 2012).

In the southeast of Belarus, predatory morphs of
this species were found in a T. caespitum anthill: the
western outskirts of Gomel, Makeevskoe forestry, a
power line clearing in a mixed forest (April 30, 2020)

Subfamily Lachninae Herrich-Schaeffer, 1854
Tribe Lachnini Herrich-Shaeffer, 1854

Genus Lachnus Burmeister, 1835

Synonyms: Dryaphis Kirkaldy, 1904; Dryaphis
Amyot, 1847; Dryobius Koch, 1855 nec Le Conte,
1850; Lachuns Passerini, 1863; Lachunus Williams,

Fig. 2. Paracletus cimiciformis von Heyden, 1837.
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1891; Laehnus Mordvilko, 1914; Laenus Mordvilko,
1914; Pterochlorus Passerini, 1860; Pteroclorus
Rondani, 1848; Pteroechlorus Mordvilko, 1914;
Ptevochlorus Mordvilko, 1914; Schizodryobius van
der Goot, 1913; Sublachnobius Heinze, 1962; Tae-
niolachnus Amyot, 1847.

Holarctic genus with 28 extant species and sub-
species in the world fauna, most of which live in East
Asia. Trophically related to beech flowers (Fagace-
ae). The known species are monoecious, narrow oli-
gophages or monophages.

Lachnus roboris (L., 1758)

Synonyms: Aphis fasciatus (Burmeister, 1835);
A. ilicicola Boisduval, 1867; A. longipes Dufour, 1833;
Cinara roboris (L., 1758); Dryaphis cerricola Del
Guercio, 1909; D. ilicina Del Guercio, 1909; D. lon-
gipes (Dufour, 1833); D. roboris (L., 1758); D. roboris
subsp. nigra Del Guercio, 1909; Dryobius croaticus
C.L. Koch, 1855; D. roboris (L., 1758); Lachniella fas-
ciata (Burmeister, 1835); Lachnus boerneri Pa3ek,
1953; L. bérneri PaSek, 1953; L. castaneae Hille
Ris Lambers, 1967; L. cerricola (Del Guercio, 1909);
L. croaticus (C.L. Koch, 1855); L. fasciatus Burmeis-
ter, 1835; L. ilicicola (Boisduval, 1867); L. lepineyi
(Mimeur, 1934); L. longipes (Dufour, 1833); L. roboris
subsp. roborus (L., 1758); L. r. subsp. sessilis Bérner,
1940; L. sachtlebeni Borner, 1952; L. sessilis Borner,
1940; Lygaeus hyalinatus Fabricius, 1794; Pterochlo-
rus lepineyi Mimeur, 1934; P. longipes (Dufour, 1833);
P. roboris (L., 1758); Pteroclorus roboris (L., 1758);
Schizodryobius boerneri (Pasek, 1953); Sch. bérneri
(Padek, 1953); Schizolachnus fasciatus (Burmeister,
1835); Taeniolachnus fasciatus (Burmeister, 1835).

L. roboris — transpalaearctic nemoral species
(Kadyrbekov, 2017). Found in Eurasia and North
Africa, introduced to North America. Inhabits the
European part of Russia, Eastern Siberia, the
Caucasus and the Far East, Western Kazakhstan,
Hungary, Turkey, Lebanon, Latvia, Moldova and
Ukraine (Mamontova, 1973; Kadyrbekov, 2017).

Monoecious, non-migratory species, narrow oli-
gophage, sporadically found in floodplain oak forests
and settlements. Aphids live on the bark of one—three-
year-old shoots of various types of oak, sometimes
on the stalks and plumes of acorns in scattered colo-
nies. The founders hatch in April, with the beginning
of budding on the trees. An adult female hatches up
to 35 larvae, up to eight specimens per day and dies
8-14 days after the birth of the first larva. In sum-
mer, colonies are always in symbiosis with Formica
rufa ants. Winged individuals already appear in the
second generation and are common in colonies; the
amphigonous generation occurs in September—Oc-
tober, sometimes even in August. There are always
fewer males than females (in a ratio of approximate-
ly 1:10). One male mates with several females, after

Fig. 3. Lachnus roboris (L., 1758).

which the latter lay elongated shiny black eggs on the
bark of the branches in a continuous layer, sometimes
covering the entire branch; such a clutch can contain
up to 1200 eggs. Aphids can cause great harm to oak
trees, especially young ones, directly by sucking the
sap and indirectly, contributing to the development of
transverse oak canker (Mamontova, 1973).

In the south-east of Belarus, a small colony of
L. roboris (Fig. 3) was found on young shoots of pe-
dunculate oak in a community with F. rufa ants in a
mixed forest on the banks of the Iput River near the
village of Larishchevo, Dobrush district, Gomel region
(August 14, 2020).

Genus Stomaphis Walker, 1870

Synonyms: Macrhynchus Haupt, 1913; Neos-
tomaphis Takahashi, 1960; Rhynchocles Altum, 1882.

Palaearctic genus with 37 extant species and sub-
species in the world fauna, most of which live in East
Asia. The genus includes two subgenera: Stomaphis
sensu stricto (30 species and subspecies) and Para-
stomaphis PaSek, 1953 (7 species and subspecies).
Trophically related to various deciduous trees.

Stomaphis quercus (L., 1758)

Synonyms: Aphis fusca Geoffroy, 1762; A. quer-
cus Fourcroy, 1785; A. quercus L., 1758; Lachnus
quercus (L., 1758); L. qvercus Kaltenbach, 1843;
Macrhynchus pini Haupt, 1913; Phylloxera longiros-
tris Boyer de Fonscolombe, 1841; Rhynchocles longi-
rostris Altum, 1882; Stomaphis betulae Mamontova,
1969; S. macrorhyncha Cholodkovsky, 1894; S. quer-
ceus Harrington, 1985; S. quercuus Téth, 1933.

S. quercus — West Palaearctic polyzonal species
(Kadyrbekov, 2017). It is found in Western Europe,
Latvia, Moldova, Ukraine (sporadically from Polesie
to the steppe zone), Russia (to Western Siberia),
Central Asia and Kazakhstan (north, east) (Kadyrbe-
kov, 2017; Mamontova, 1973). It is recorded for the
first time for Belarus.

A monoecious, non-migratory species, narrow oli-
gophage. Lives openly on the trunk and crevices of
the bark in symbiosis with the ants Lasius fuliginosus
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(Depa et al., 2012). The amphigonous generation ap-
pears in September—October. Males molt only twice,
after which they mate with females, which lay over-
wintering eggs. Subsequently, these eggs are carried
by ants to nests underground, where they overwinter
(Pontin, 1960). From time to time, the ants lick the
eggs, probably to kill hyphae and fungal spores. If the
ants are removed, the eggs dry out or become moldy
very quickly, and the number of founding larvae
emerging from the eggs sharply decreases (Mamon-
tova, 1973).

In the south-east of Belarus, the first colonies of
S. quercus (Fig. 4) were found in the autumn of 2020
in a forest to the south-east of Gomel. The material
(40 imago, 12 exuviae, and 78 eggs) was collected
by the author on October 11, 2020, from the surface
and cracks in the bark at a height of 1.5-2.0 m from
the base a the pedunculate oak trunk in a deciduous
forest on Korenevskoe forestry land.

Stomaphis wojciechowskii Depa, 2012

S. wojciechowskii — West Palaearctic polyzonal
species. Currently known from Poland, Hungary,
Romania, Slovakia, Slovenia, and the UK (Hodgson
etal., 2019). Relatively recently discovered in Belarus
(Ostrovsky, 2021). A monoecious, non-migratory
species, narrow oligophage. Leads a hidden way of
life in deep cracks in the bark in symbiosis with ants
Lasius brunneus on different species of oak (Q. cerris
L., Q. petraea (Mattuschka) Liebl., Q. roburL.), small-
leaved lime (Tilia cordata Miller), black alder (Alnus
glutinosa (L.) Gaertner), white willow (Salix alba L.)
and walnut (Juglans regia L.) (Depa et al., 2012;
Hodgson et al., 2019).

Itis now known from the life cycle of S. wojciechow-
skii that the first larvae emerge from overwintered
eggs in early spring and, apparently, develop rather
slowly, since mature founding females on the pe-
dunculate oak appear only in June (Depa and Mréz,
2012). They produce live offspring (without fertiliza-

Fig. 4. Stomaphis quercus (L., 1758).

Fig. 5. Stomaphis wojciechowskii Depa, 2012.

tion). Grown wingless females reproduce in the same
way. In parallel, winged individuals appear, which
are found throughout the summer. Sexual forms, i.e.,
oviparous females and small wingless males, appear
in autumn. The eggs remain for the winter, and the
next spring their life cycle repeats again.

The first colonies of S. wojciechowskii (Fig. 5) in
Belarus were discovered in October 2019-2020 in the
vicinity of Gomel (Ostrovsky, 2021). We found large
yellow eggs and wingless females in the ant tunnels
of L. brunneus under the bark of an pedunculate oak
in October (October 20, 2019, October 27, 2019, and
October 11, 2020).

Conclusions

Thus, as a result of the studies carried out on the
territory of the southeast of Belarus, five species of
obligatorily myrmecophilous aphids were identified,
among which Stomaphis quercus (L., 1758) is new
to the aphidofauna of the republic. The overwhelming
majority of aphids in this group are holocyclic den-
drophilous species. Only one species of herbophilous
root aphids, P. cimiciformis, is represented by an ano-
locyclic clone in the temperate zone of the European
continent (including Belarus).

Since the material identified is small, and there
is no published data on the fauna of myrmecophi-
lous aphids in Belarus and neighboring countries,
this study can be considered to be only a preliminary
overview. Further study is planned for the future, and
an expansion of the species list of myrmecophilous
aphids in Belarus is to be expected.
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