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Abstract:

The North-American walnut shield bearer Coptodisca lucifluella is reported as a new species for the

fauna of Bulgaria. The species was detected on the common walnut Juglans regia at 36 localities in the
urban and suburban areas in Bulgaria, at altitudes from 25 to 925 m a.s.l. During the period October —
November 2019, the species was recorded in the following regions: the Black Sea coast, the Danube Plain,
Predbalkana Mountains, Western Stara Planina Mountains, Zadbalkanski Kotlovini Plain, Sredna Gora
Mountains, Upper Thracian Plain, the Western Rhodope Mountains, the Middle Struma River Valley,
Osogovo Mountains, and Pirin Mountains. The moth is likely to be more widespread than recorded
throughout Bulgaria, as it was collected at all localities surveyed. Most probably the moth has been
introduced in Bulgaria by walnut plants imported for planting
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Introduction

Thirteen species from Heliozelidae are known to
occur in Europe (VAN NIEUKERKEN et al. 2018,
TakAcs et al. 2020), among which is the walnut
shield bearer Coptodisca lucifluella Clemens, 1860
(Lepidoptera: Heliozelidae). This North-American
leafminer was recorded for the first time in Europe
in 2010, from Italy, both on black walnut (Juglans
nigra L.) and common walnut (Juglans regia L.)
(Juglandaceae) (BERNARDO et al. 2011, 2012, 2015).
In 2017, C. lucifluella was reported from Hungary
(TakAcs et al. 2017), where it has been found in
more than 100 localities (SzZABOKY & TAKAcs 2018).

The leafminers from Heliozelidae are poorly
studied in Bulgaria. Only four species are recorded
until now: Antispila treitschkiella (Fischer von
Roslerstamm, 1843) (TscHORBADJIEV 1915, 1919,
DreNOwsKY 1921, 1930, TULESCHKOV & SLIVOV
1975, BEIGER 1979, Buszko & BEsHkov 2004,

PERE et al. 2010, vaN NIEUKERKEN et al. 2018);
Antispila metallella (Denis & Schiffermiiller, 1775)
(VAN NIEUKERKEN et al. 2018); Holocacista rivillei
(Stainton, 1855) (NEDELTCHEFF 1930, DRENOWSKY
1930); and Heliozela sericiella (Haworth, 1828)
(TscHORBADJIEV 1915, 1919, DRENOWSKY 1930).

During a survey for early detection of alien
insect species in Bulgaria, mines with larval holes
were observed on the common walnut (Juglans
regia L.) in Northern Bulgaria on 5th October 2019.
This communication reports C. lucifluella as a new
species to the fauna of Bulgaria.

Materials and Methods

The field surveys were conducted during the
period October — November 2019 in most of the
geographical zones of Bulgaria: the Black Sea coast,
the Danube Plain, Predbalkana Mountains, Western
Stara Planina Mountains, Zadbalkanski Kotlovini
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Plain, Sredna Gora Mountains, the Upper Thracian
Plain, the Western Rhodope Mountains, the Middle
Struma River Valley, and the mountains of Osogovo
and Pirin.

Visual observations of walnut trees in the urban
areas and the walnut orchards were conducted. The
active mines detected were collected and reared.
The adult emergence from pupal cases collected in
October — November was forced in December by
placing the cases at room temperature. As aresult, 14
adult specimens were reared. The adult insects were
determined following the morphological description
provided by BERNARDO et al. (2015). The material
was deposited in the author’s collection at the
University of Forestry, Sofia.

Results

Material examined: /i/ the Black Sea coast: Varna,
30 m, larval holes, 11.10.2019, Burgas, 25 m,
larval holes, 12.10.2019, Obzor, 35 m, larval
holes, 12.10.2019, Byala, 42 m, larval holes,
11.10.2019, Banya, 190 m, larval holes, 11.10.2019;
/ii/ the Danube Plain: Targovishte, 180 m, larvae,
11.10.2019, Lom, 50 m, larval holes, 24.10.2019,
Dulovo, 230 m, larvae, 11.10.2019, Gorni
Dubnik, 140 m, larvae, 5.10.2019, Borovan, 162
m, larval holes, 24.10.2019, Gabrovnitsa, 360 m,
larvae, 24.10.2019; /iii/ Predbalkana Mountains:
Brestnitsa, 320 m, larvae, 10.10.2019, Montana,
150 m, larval holes, 24.10.2019, Veliko Tarnovo,
220 m, larval holes, 11.10.2019, Sevlievo, 190 m,
larvae, 10.10.2019, Vratsa, 390 m, larval holes,
24.10.2019, Troyan, 380 m, larvae, 10.10.2019; /iv/
the Western Stara Planina Mountains: Berkovitsa,
390 m, larvae, 24.10.2019, Pravets, 425 m, larval
holes, 24.10.2019; /v/ Zadbalkanski Kotlovini
Plain: Sofia, 550 m, larval holes, 22.10.2019,
Karlovo, 420 m, larval holes, 21.11.2019, Kliment,
373 m, larval holes, 21.11.2019, Karnobat, 262 m,
larval holes, 12.10.2019, Kostinbrod, 540 m, larval
holes, 24.10.2019; /vi/ Sredna Gora Mountains:
Ihtiman, 630 m, larval holes, 14.10.2019, Borika,
848 m, larvae, 14.10.2019; /vii/ the Upper Thracian
Plain: Karabunar, 350 m, larval holes, 17.10.2019,
Plovdiv, 160 m, larval holes, 17.10.2019,
Kaloyanovo, 220 m, larval holes, 21.11.2019; /viii/
the Western Rhodope Mountains: Asenovgrad, 269
m, larval holes, 17.10.2019; /ix/ the Middle Struma
River Valley: Blagoevgrad, 430 m, larval holes,
7.11.2019, Simitli, 300 m, larval holes, 7.11.2019;
/x/ Osogovo Mountains: Kyustendil, 525 m, larval
holes, 22.10.2019; /xi/ Pirin Mountains: Bansko,
925 m, larval holes, 7.11.2019.
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The adults obtained from the reared pupal
cases were determined as the walnut shield bearer
Coptodisca lucifluella. This species is a tiny
leafminer moth with a forewing colour pattern
presented in Fig. la. The structure of the male
genitalia is presented in Fig. 1b.

The larva makes a blotch-mine, which is
noticeable on both sides of the leaf (Fig. 1c). Before
pupation, the larva cuts out a characteristic oval hole
from the leaf (Figs. 1¢,d) to construct a flat, oval case
by cutting a disc from the upper and lower epidermis
of the mine and joins them with silk to form a cocoon
(Fig. 1c). Then it crawls away with this case to the
branches or to the trunk (Davis 1998, SZABOKY &
TakAcs 2018). The pupal exuvium protrudes from
the case upon eclosion (Fig. le).

Coptodisca lucifluella was detected on the
common walnut J. regia at 36 localities in the
urban and suburban areas of Bulgaria (Fig. 2). The
localities where C. lucifluella was found in Bulgaria
are situated at altitudes from 25 to 925 m a.s.l.

Discussion

The leafmine produced by C. lucifluella is easily
distinguishable from that produced by Caloptilia
roscipennella (Hiibner), which is the only leafminer
that attacks J. regia in Bulgaria (TRENCHEV &
Tomov 1996) and Europe (BERNARDO et al. 2015).
The mines produced by Caloptilia roscipennella are
completely different in shape (ELL1s 2014).
Coptodisca lucifluella appears to be widespread
throughout Bulgaria. Its current distribution is
likely to be more widespread than recorded, as it
was collected at all localities surveyed. Because
of the currently wide distribution it is likely that
C. lucifluella arrived in Bulgaria several years
ago. Many walnut orchards have been created in
the recent years in Bulgaria and probably the moth
has been introduced by walnut plants imported for
planting. Depending on the sampling year, at least
three or four generations are recorded annually in
Italy (BERNARDO et al. 2012). In Hungary the species
is presumably bivoltine (SZABOKY & TAKACS 2018).
Since the survey of the distribution of the species
in Bulgaria started in October, mainly larval holes
were observed and only a few active insect stages
(larva present and feeding) were found. Having in
mind the fact that the moth was detected in different
climatic zones and altitudes in Bulgaria two — three
generations could be expected. In Italy the damages,
even with a high percentage of infestation, do not
seem economically important, due to the small
size of the insect and its mines. However, the
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Fig. 1. Coptodisca lucifluella (Bulgaria, 2019): (a) Forewing, scale bar 1 mm; (b) Male genitalia with a phallus in a
ventral view, scale bar 100 um; (c) Different stages of the mines — an early stage, with an oval case, and a later stage
with a cut hole, scale bar 1 mm; (d) Leaf of the common walnut Juglans regia with larval holes; (e) Pupal exuvium
protruding from the case upon eclosion, scale bar 1 mm.

E of Greenwich 23° 24° 25° 26° 27° 28°
q ‘ T~ U a
_ [T N R T
L W e ¢ 1
aa0 | ib ~ =0 PJ[ 1
L — + + (BT Ly ] 44°
i -~ AT - of |
L i I H AT i NI 1 ]
L ] = Bl r\k( IVl I{In |
L [ T . T =a i L
L AN ] ol B G L 1
i e e e
I S _ { |
I = e N : ]
| ' Feoonence asaanace. ol VRS
43 | = j + ® [ / ]
L ) 5 o = [Vt | 43°
§ [T T ) L s | IR A PN 1
i ol LT 7 /2 A ]
| i ) 3 | A
| P ] LLLE] ANRENE [l ik il o
| ﬁ ol1l2fafalsfelr|ale gi 1
" - UTM Grid
I ] = 2 Zones 32,35 |
L | \ 3 I i | ]
42 | ] L1 = ! ] ] - 1
i ‘ ! SERCTAUOS = 1 e
= [ VIS 7 = ]
L \ i \ \ ]
L L N - Eem— i
- - - -
I @ Covtodisca lucifluella (Clemens, 1360)| |
23° 24° 26° 27° 28°

Fig. 2. Distribution of Coptodisca lucifluella in Bulgaria (2019). The UTM Grid template used is after ABADJIEV (2001).
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damages caused by the leafminer could be used by
pathogens to introduce themselves inside the leaves
(BERNARDO et al. 2015). Therefore, considering the
widespread presence of this walnut shield bearer in
Bulgaria further studies of the impact of this species
on walnut orchards should be carried out.

Acknowledgements: This study was conducted within the
project: B-1016 ‘Early detection of alien insect species in
Bulgaria’ funded by the Scientific Sector of the University
of Forestry, and in the framework of the National Science
Programme ‘Environmental Protection and Reduction of Risks
of Adverse Events and Natural Disasters’, approved by the
Resolution of the Council of Ministers Ne 577/17.08.2018 and
supported by the Ministry of Education and Science of Bulgaria
(Agreement Ne DO-230/06-12-2018).

References

ABADIJIEV S. 2001. An atlas of the distribution of the butterflies
in Bulgaria (Lepidoptera: Hesperioidea & Papilionoidea).
Zoogeographica Balcanica. 1. Sofia — Moskow: Pensoft
Publishers, 335 p.

BEIGER M. 1979. Materials for the knowledge of insects passing
through Bulgaria. [Materialy do znajomosci owadow
minujacych Bulgarii.] Polskie Pismo Entomologiczne 49:
485-534. (in Polish)

BErRNARDO U., Sasso R., GEBloLA M. & ViGGIanT G. 2011.
Leafminer on walnut reported in Italy. [Minatrice fogliare
segnalata in [talia su noce.] L’Informatore agrario 46:
64-65. (in Italian)

BErRNARDO U., SAsso R., GEBIOLA M. & VIGGIANI G. 2012. First
record of a walnut shield bearer Coptodisca (Lepidoptera:
Heliozelidae) in Europe. Journal of Applied Entomology
136 (8): 638—640.

BERNARDO U., VAN NIEUKERKEN E. J., SAsso R., GEBIOLA M.,
GUALTIERI L. & ViGGIaNT G. 2015. Characterization,
distribution, biology and impact on Italian walnut orchards
of the invasive North-American leafminer Coptodisca
lucifluella (Lepidoptera: Heliozelidae). Bulletin of
Entomological Research 105 (2): 210-224.

Buszko J. & BEsHKOV S. 2004. A preliminary survey of the
leatmining moths (Insecta: Lepidoptera: Microlepidoptera) of
the Bulgarian part of Eastern Rhodopes. In: BERON P. & Popov
A. (Eds.) Biodiversity of Bulgaria. 2. Biodiversity of Eastern
Rhodopes (Bulgaria and Greece). Sofia: Pensoft Publishers
and National Museum of Natural History, pp. 723-733.

Davis D. R. 1998. The monotrysian Heteroneura. In: KRISTENSEN
N. P. (Ed.) Lepidoptera, Moths and Butterflies. 1. Evolution,
Systematics and Biogeography. Vol. 4. Handbuch der
Zoologie/ Handbook of Zoology 35. Berlin, New York:
De Gruyter, pp. 65-90.

700

DRENOWSKY A. 1921. Beitrag zur Lepidopteren-Fauna des Pirin,
Malaschewska und Belasitza- Gebirges in West Thrakien.
Zeitschrift Bulgarische Akademie der Wissenschaften 23:
111-154.

DrENOWSKY A. 1930. Die Lepidopterenfauna auf den
Hochgebirgen Bulgariens. II Teil. Sammelwerk Bulgarische
Akademie der Wissenschaften 25: 1-76.

ErLrLis W. N. 2014. Leafminers and plant galls of Europe. https://
bladmineerders.nl/ (Accessed 2020).

NEDELTCHEFF N. 1930. Un nouvel ennemi de la vigne en Bulgarie
le chenille mineuse des feuilles de vigne Antispila rivillei
Stt. Annuaire de la Faculté d°Agronomie et Sylviculture,
Sofia, 8: 365-368.

PERrE C., AucusTIN S., Tomov R. PENG L., TURLINGS T. &
KEenis M. 2010. Species richness and abundance of native
leaf miners are affected by the presence of the invasive
horse-chestnut leaf miner. Biological Invasions 12:
1011-1021.

SzABOKY C. & TAKACS A. 2018. New data to the Microlepidoptera
fauna of Hungary, part X VIII (Lepidoptera: Depressariidae,
Elachistidae, Gelechiidae, Heliozelidae, Tortricidae). Folia
Entomologica Hungarica 79: 115-122.

TakAcs A., SzaBOKY C. & Kutas J. 2017. The appearance of the
walnut leafminer (Coptodisca lucifluella Clemens, 1860
Lepidoptera — Heliozelidae) in Hungary. Novényvédelem
53 (12): 539-541.

TAKACSA., SzABOKY C., TOTH B., Bozso M., KuTtas J., MOLNAR
S. & RicHTER 1. 2020. Nearctic walnut leafminers invade
Europe: first Coptodisca lucifluella (Clemens, 1860)
and now Coptodisca juglandiella (Chambers, 1874)
(Lepidoptera, Heliozelidae). Nota Lepidopterologica 43:
77-93.

TRENCHEV G. & Tomov, R. 1996. Caloptilia roscipennella
(Hubner, 1796) (Lep., Gracillariidae) a pest on Juglans
regia L., new to the fauna of Bulgaria. Forestry Ideas 2
(4): 114-116.

TscHORBADIIEV P. 1915. Beitrag zur Macro und Microlepidop-
terenfauna der Umgebung von Burgas. Sammelwerk
Bulgarische Akademie der Wissenschaften 5: 1-78.

TscHORBADJIEV P. 1919. Beitrag zur Schmetterlingsfauna der
Stadt Sliven und ihrer Umgebung, Zeitschrift Bulgarische
Akademie der Wissenschaften 12: 175-214.

TuLescHkoV K. & Srivov A. 1975. Schmetterlinge
(Microlepidoptera) aus Rhodopen. In: La Faune des
Rhodopes. Matériaux, Académie Bulgare des Sciences,
pp. 161-182.

VAN NIEUKERKEN E. J., LEEs D. C., DOORENWEERD C., KOSTER
S. (J. C.), BRYNER R., SCHREURS A., TIMMERMANS M. J. T.
N. & SATTLER K. 2018. Two European Cornus L. feeding
leafmining moths, Antispila petryi Martini, 1899, sp. rev.
and A. treitschkiella (Fischer von Roslerstamm, 1843)
(Lepidoptera, Heliozelidae): an unjustified synonymy and
overlooked range expansion. Nota Lepidopterologica 41
(1): 39-86.



