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To the biology of Suillia flavifrons (Zetterstedt, 1838) (Diptera:
Heleomyzidae) with a description of the immature stages
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ABSTRACT. The biology of Suillia flavifrons
(Zetterstedt, 1838) was studied. Larvae were collected
in Moscow Region (Russia) in June in stems of sedge
Carex vesicaria Linnaeus. The morphology of the three
instar larva and puparium was studied and described for
the first time for the species.

PE3IOME. N3yuena O6nonorusi MyXu-IIAMOKPBUIKA
Suillia flavifrons (Zetterstedt, 1838). JInunnku OblH co-
Opanbl B MockoBcko# obmactu B ctebisix ocoku Carex
vesicaria Linnaeus. M3ydyeHa MopQosorus JIMYNHKA
3-ro BO3pacTa M ITynapusi, KOTOpbIe BIIEPBBIC JUIs BHJA
OIMCHIBAIOTCS B TaHHOM padoTe.

Introduction

When collecting larvae of Cordilura Fallén, 1810 (Dip-
tera: Scathophagidae) developing in the stems of sedges
(Carex spp., fam. Cyperaceae), larvae of the family Heleo-
myzidae were also collected. This was clarified after hatch-
ing of the collected larvae. All hatched adults were identi-
fied as Suillia flavifions (Zetterstedt, 1838) (Fig. 1).

Heleomyzidae are small to medium-sized flies (usu-
ally about 4-7 mm) with variations in body colour from
yellowish or yellow-reddish to brown or blackish. They
are widely distributed around the world, but especially
numerous in areas with cool temperate climate.

The family Heleomyzidae is subdivided in three
subfamilies: Suillinae (with tribe Suilliini with a single

genus Suillia Robineau-Desvoidy, 1830 in the Palaearc-
tic Region), Heteromyzinae (which includes a tribe Het-
eromyzini with three genera in the Palaearctic Region)
and Heleomyzinae (with 3 tribes and 12 genera in the
Palaearctic Region) [Papp, 1998].

The genus Suillia is the genus with the greatest
number of species within the family Heleomyzidae.
Hitherto 129 species have been described especially in
the Palaearctic [Woznica, 2013]. 19 species have been
recorded in european part of Russia [Gorodkov, 1970].
Suillia flavifrons is a widespread species in Europe, also
recorded in Siberia and the Russian Far East [Gorodkov,
1984; Woznica, 2013].

Palacarctic genera and species are characterized by
the combination of next characters: postpedicel rounded,
oral vibrissae present, postocellar setae convergent, cos-
ta has a subcostal break and with spines (except Borbo-
ropsis Czerny, 1902). Species of the genus Suillia have
only one orbital seta.

The larvae of most Heleomyzidae develop in all
kinds of decomposing animal or vegetable matter
[Papp, 1998]. Larvae of the genus Suillia usually oc-
cur in various mushroom species, but there are sev-
eral species developing in plants. Uffen and Chandler
(1978) recorded Suillia ustulata (Meigen, 1830) in as-
sociation with stems of Sambucus (fam. Sambucaceae)
and roots of Aster (fam. Asteraceae) respectively; both
species are also known from fungi. Larvae of Suil-
lia laevifrons (Loew, 1862) live in Luzula pilosa (L.)
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etiolated
inner blades

Figs 1-3. 1 — male of Suillia flavifrons (Zetterstedt) (collection specimen), lateral view; 2 — infected stem of Carex vesicaria Linnaeus, with
etiolated inner blades; 3 — larval collection point of S. flavifrons.

Puc. 1-3. 1 — camen Suillia flavifrons (Zetterstedt) (KOMIeKINOHHBIH 3K3eMIULSIP), COOKY; 2 — 3apaxkeHHbIH cTebenb Carex vesicaria Linnaeus,
C 9THOJMPOBAHHBIMU BHYTPEHHUMH JIMCTBIME; 3 — MecTo cOopa muauHOK S. flavifrons.
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Willd. (fam. Juncaceae) [Bland, Rotheray, 1996], lar-
vae of Suillia cepelaki Martinek, 1985 develop in the
underground parts of Allium ursinum Linnaeus (fam.
Amaryllidaceae) [Preisler, Rohacek, 2012], larvae of
Suillia univittata (von Roser, 1840) of the spring gen-
eration develop in the bulbs of Allium sativum Linnae-
us (fam. Amaryllidaceae), while larvae of the second
generation live in trufles (Tuber magnatum pico) (fam.
Tuberaceae) [Ciampolini, Siius, 1983]. In addition,
Suillia lurida Meigen, 1830, known as the garlic fly,
is a pest of winter garlic (4/lium sativum) and onion in
Western Europe. The larvae mainly inhibit the growth
of the main shoot as they feed on the innermost, fresh-
est leaves, which produces notches around the edges of
the leaves that result in their growth becoming stunted
or twisted (Kahrer, 1986; Szwejda, 1988). No species
of Suillia has been registered in Carex. Nothing is
known of biology of Suillia flavifrons.
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Our study is related to the description of the three instar
larva and the puparium of Suillia flavifrons (Zetterstedt,
1838), which is done for the first time for the species. Ter-
minology follows Zimin [1948] and Teskey [1981].

Material and Methods

The collection of the preimaginal material (mature lar-
vae and puparium) took place in the Moscow region (Shak-
hovskaya district, outskirts of Yakshino village (55.9374°N,
35.5611°E) into stems of Carex vesicaria Linnaeus (Figs 2, 3)
on the 8th and 14th June 2024. In total, 14 mature larvae and
1 pupa were collected in this place. Of these, 6 larvae after
scalding with boiling water were placed for storage in 70°
alcohol, and the puparia and other larvae were left to hatch
as adults. All stems with larvae and puparia were placed in
separate test tubes with moistened sand at the bottom and a
portion of sphagnum moss above the sand. After 6 days, all

anal plate

10

Figs 4-10. Suillia flavifrons (Zetterstedt), three instar larva: 4 — general view, laterally; 5 — posterior end, laterally; 6 — same, ventrally; 7 —
anterior spiracle; 8 — mandible; 9 — cephalopharyngeal skeleton; 10 — posterior spiracles.

Puc. 8-12. Suillia flavifrons (Zetterstedt), muunHka 3-ro Bo3pacta: 4 — 00wl BuJI, cOOKyY; 5 — 3aiHHUI KOHell, COOKy; 6 — TO e, CHU3y; 7 —
nepeHee JbIXalble; 8 — POTOBOM KPIOYOK; 9 — POTOIIOTOUHBIN ckenet; 10 — 3a/iHue JbIXxanbla.



To the biology of Suillia flavifrons

the larvae collected on June 8 pupated. To pupate, the larvae
left the stem and buried themselves in the sand. On July 2 and
3, adult flies emerged from the puparia. After adult flies were
hatched from 4 puparia (2 33 and 2 @), the empty puparia
were each glued to a pin or stored in 70° alcohol. The larva
collected on June 14 pupated on June 18, and the adult flew
out of the puparium on July 5. All bred adults of both sexes
were determined as Suillia flavifrons (Zetterstedt, 1838). Also
two larvae inside the stems of Carex vesicaria were collected
in the environs of Sizenevo (~56.0180342°N, 35.5699219°E)
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on June 15, 2024, they were stored in 70° alcohol. All collected
material is stored in the collection of the Zoological Museum
of Moscow State University (ZMUM).

Results

DESCRIPTION OF IMMATURE STAGES. Three instar
larva. Body white, body length 8 mm, maximal width 0.9 mm.
Body shape cylindrical, tapering anteriorly, truncate posteri-
orly with 2 posterior spiracles on short spiracular tubes (Figs

14

postanal
tubercle

subanal
tubercles

15

Figs 11-15. Suillia flavifrons (Zetterstedt), puparium: 11 — general view, dorsally; 12 — same, laterally; 13 — puparium in the stem of Carex

vesicaria Linnaeus; 14 — posterior end, ventrally; 15 — anterior spiracle.

Puc. 11-15. Suillia flavifrons (Zetterstedt), mymapmii: 11 — o0muii Buz, cBepxy; 12 — 1o ke, cOoky; 13 — mymnapuii B ctebne Carex vesicaria

Linnaeus; 14 — 3amuuii konen, cuusy; 15 — nepeanee gbIxajblie.
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4-6). Creeping welts are weakly developed with transparant
spinules.

Anterior spiracles fan-like with 15-16 papillae (Fig. 7).
Cephalopharyngeal skeleton strongly sclerotized (Fig. 9).
Mandibles massive with long hook and small tooth basally
(Fig. 8). Dentate sclerite curved. Parastomal bar narrow. Hy-
popharynx 3 times as long as wide. Tentorial phragma broad,
dorsal cornua of pharyngeal sclerite shorter than the ventral.
Dorsal cornua of pharyngeal sclerite relatively narrow with
very long and slit-like dorsal window. Ventral cornua with
small triangular window.

Body integument white, smooth. Abdominal creeping
welts weakly developed and consist of transparant spinules ex-
cept those in front of perianal pad — there are 4 irregular rows
of spinules each is formed by 22-28 black spinules.

Terminal segment of the body with two white short respi-
ratory tubes, distance between the posterior spiracles is equal
to 0.75-1.0 of the width of the spiracle (Figs 5, 6). Spiracu-
lar plates brownish, each with three identical radial spiracular
openings (Fig. 10). Anal plate transverse, oval, 0.5 times as
long as wide. Anus is situated in a longitudinal cleft.

Puparium. Brown, body length 5.0-5.5 mm, maximal
width 1.8-2.0 mm. Body shape cylindrical, slightly more con-
vex on the dorsal side, tapering and bilobed anteriorly (Figs
11, 12). Brown, integument in minute folds on the dorsal side
and a few rows of spinules on the ventral side of abdominal
segments.

Anterior spiracles fan-like with 15-16 papillae (Fig. 15).
Cephalopharyngeal skeleton as in three instar larva (Fig. 9).

Body integument brown. Abdominal creeping welts weak-
ly developed and consist of 3—4 rows of minute spinules.

Terminal segment of the body with weekly developed tu-
bercles, subanal pair and unpaired postanal tubercle are the
longest, with two short respiratory tubes, distance between
them 0.75 as wide as the tube (Fig. 14). Spiracular plates
brownish, each with three identical radial spiracular openings
(Fig. 10). Anal plate brown, transverse, oval, 0.5 times as long
as wide. Anus is situated in a longitudinal cleft (Fig. 14).

Discussion

Due to the fact that the material on Suillia flavifrons
was collected by chance, the data which we received
about the life history of this species is not complete and
can be summarized as follows: adults emerge probably
during May and lay eggs into stems of Carex vesicaria
in the end of May. Only one larva of S. flavifrons was
found in each infested stem, suggesting that the female
probably lays only one egg per plant, as Cordilura fe-
males do [Wallace, Neff, 1971]. Apparently, the process
of larval development after hatching from the egg occurs
in the same way as in Cordilura. This is how Wallace
& Neff [1971] described it in Cordilura: “After hatch-
ing, the larva makes a small entry hole into the culm,
burrows to the center, and makes a spiral cut clown to
the culm base. This cut severs the vascular bundles and
causes the leaves in the middle of the culm to wither
and die. The outer portion of the culm and the outer leaf
blades are unaffected. Culm as well as the inner shoots
of the upper part of the culm shows a characteristic etio-
lation and are easily recognized. The 2nd- and 3rd-stage
larvae feed on the decaying plant material in the center
portion of the culm”.

A.L. Ozerov, M.G. Krivosheina

Mature (three instar) larvae of S. flavifrons leave the
stem and form their puparia usually in wet soil, but can
also pupate inside the stem (Fig. 13). Adult flies emerge
from puparia until mid-July. It has not been established
whether the second generation of S. flavifrons larvae de-
velop in sedge. We collected damaged stems of sedges
(Fig. 2) in a swamp in the vicinity of Yakshino (Fig. 3)
periodically from May to mid-October. In June, stems
infested with both S. flavifrons and Cordilura larvae
were collected. In the autumn, in the same place, only
Cordilura larvae were found in the sedges (the same
species as in early summer), and no S. flavifrons larvae
were found.

Ciampolini & Stius [1983] found that the larvae of
Suillia univittata of the first (spring) generation develop
in the bulbs of garlic, while the larvae of the second gen-
eration (autumn) live in truffles. Perhaps the larvae of the
second generation S. flavifrons develop on another host,
or colonize the sedge stems later (at the end of October).

The known larvae of Suillia are very similar and dif-
fer little in morphology from each other [Ciampolini,
Stius, 1983; Papp, 1998; Bland, Rotherey, 1996; Roth-
erey, 2012]. The larvae of Suillia flavifrons are distin-
guished by the number of papillae of anterior spiracles
(15-16). Cephalopharygneal skeleton of Suillia flavi-
frons is close to S. univittata with relatively long cornua
of pharyngeal sclerite and mandibles with basal tooth.
Posterior spiracles of Suillia flavifrons are similar to
those of S. variegata and S. ustulata. Distance between
the posterior spiracles in Suillia flavifrons is equal to
0.75-1.0 of the width of the spiracle and in other species
it is often larger.

Competing interests. The authors declare no competing
interests.

Acknowledgements. The study was conducted under
the state assignment of Lomonosov Moscow State Univer-
sity (A.L. Ozerov) and the State project No FFER-2024-0018
of ALN. Severtsov Institute of Ecology and Evolution RAS
(M.G. Krivosheina).

References

Bland K.P., Rotheray G.E. 1996. The phytophagous larva of Suillia
laevifrons (Diptera, Heleomyzidae) // Dipterists Digest. Vol.3.
P.1-4.

Ciampolini M., Siius L. 1983. Nuovi reperti sulla mosca dell'aglio,
Suillia univittata (von Roser) (Diptera Heleomyzidae) // Bollet-
tino di Zoologia agraria e di Bachicoltura. Ser.Il. Vol.17. P.19-38.

Gorodkov K.B. 1970. [80. Family Helomyzidae] // G.Ya. Bei-Bienko
(ed.). Opredelitel” nasekomykh Evropeiskoi chasti SSSR. Vol.5.
Diptera, Siphonaptera. Part 2. P.306-325 [in Russian].

Gorodkov K.B. 1984. Family Heleomyzidaec (Helomyzidae) //
A. Soés, L. Papp (eds.). Catalogue of Palaearctic Diptera. Clu-
siidae — Chloropidae. Vol.10. Budapest: Akadémiai Kiado.
P.15-45.

Kahrer A. 1986. Investigations on the biology and control of the garlic
fly (Suillia lurida; Helomyzidae; Diptera) in Austria / Pflanzen-
schutzberichte. Vol.47. No.1. P.40-48.

Papp L. 1998. 3.41. Families of Heleomyzoidea // L. Papp, B. Dar-
vas (eds.). Contributions to a Manual of Palaearctic Diptera (with
special reference to flies of economic importance). Vol.3: higher
Brachycera. Budapest: Science Herald. P.425-455.



To the biology of Suillia flavifrons

Preisler J., Rohacek J. 2012. New faunistic records of Heleomyzidae
(Diptera) from the Czech Republic and Slovakia, and notes on
the distribution of three rare Suillia species // Casopis Slezského
musea v Opavé. Seria A. Vol.61. P.85-90.

Rotheray G.E. 2012. Morphology of the puparium and breeding sites
of eight species of Heleomyzidae (Diptera) // Journal of Natural
History. Vol.46. P.2075-2102.

Teskey H.J. 1981. Morphology and terminology — Larvae //
J.F. McAlpine, B.V. Peterson, G.E. Shewell, H.J. Teskey, J.R.
Vockeroth, D.M. Wood (Coordinators). Manual of Nearctic Dip-
tera. Vol.1. Ottawa: Research Branch. Agriculture Canada. Mono-
graph No.27. P.65-88.

Szwejda J. 1988. Diptera of garlic and ecological observations on
dominant species — Suillia lurida Meig. (Dipt., Helomyzidae) //
Acta Horticulturae. No.219. P.99-108.

135

Uffen R., Chandler P. 1978. Associations with plants. Higher plants
/I'A. Stubbs, P. Chandler (eds.). A Dipterist’s Handbook. Vol.15.
London: Amateur Entomologist. P.213-228.

Wallace J.B., Neff S.E. 1971. Biology and immature stages of the
genus Cordilura (Diptera: Scathophagidae) in the eastern United
States // Annals of the Entomological Society of America. Vol.64.
No.6. P.1310-1311.

Woznica A.J. 2013. Fauna Europaea: Heleomyzidae // T. Pape, P. Beuk
(eds.). Fauna Europaea: Brachycera, Diptera. Fauna Europaea ver-
sion 2.6.2. URL: http://www.faunaeur.org [accessed 16.V.2022].

Zimin L.S. 1948. [Key to the third instar larvae of synanthropic flies
of Tadzhikistan] // Opredeliteli po faune SSSR. Moscow — Lenin-
grad. Vyp.28. 115 p. [In Russian]





