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ABSTRACT. In this study, we investigated the parasitoids of Stephanitis pyri (Fabricius, 1775), this study
was performed out in Tekirdag province in 2011-2012 and 2022. As a result of the study, Erythmelus
(Parallelaptera) panis (Enock, 1909) (Hymenoptera: Mymaridae) was recorded for the first time in the fauna
of Turkey.
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INTRODUCTION

The Chalcidoidea superfamily includes important parasitoids of insect pests [1,2].
About 22,000 species have been identified in this superfamily. The species belonging to
this superfamily are quite small. For instance, the species, Dicopomorpha echmepterygis
from the Mymaridae family is 0.11 mm long, probably the smallest known insect on earth.
Members of the Mymaridae family, which are reported to contain 103 genera and 1424
species, are known as egg parasitoids of the insects. Erythmelus Enock, 1909 species in
this family are cosmopolitan and egg parasitoids of important insect pests in agriculture
[3]. It is known that these species parasitize the eggs of important insect pests in the
belonging to Miridae and Tingidae (Hemiptera) families [4,5].

Different Tingidae species are known for the lace-like appearance of their front
lacewings. Therefore, they are generally known as lace bugs in the world [6]. These
Tingidae family members, which are mostly smaller than 5 mm in length, feed on plants,
by sucking on the underside of the leaves of the host plants. As a result of their suction,
they cause early defoliage of leaves and weakness of plants. Some species cause gall
formation [7]. Within the Tingidae family, there are 2,500 species belonging to
approximately 300 genera in the world and 89 species in Turkey [6,8]. It is known that
many species of economic importance belong to the Tingidae family [9]. In this family;
Corythucha arcuata (Say), Corythucha ciliata (Say), Monosteira lobulifera Reuter,
Monosteira unicostata (Mulsant & Rey), Physatocheila confinis Horvath and Stephanitis
pyri (Fabricius) species are reported as important pests in Turkey [7,10-14]. Erythmelus
spp., are known to be associated with a few Miridae and Tingidae (Hemiptera) [5].
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Stephanitis pyri, which is among the aforementioned species, is a common insect
of the countries around the Mediterranean and the Palearctic region [15]. It is found in
almost every region of Turkey. It causes damage especially to stone and pome fruit trees
and ornamental plants of the Rosaceae family. It sucks plant sap under the host leaves
and causes the leaves to dry. In this way, it causes weakness of its host, drop of fruits and,
loss of yield and fruit quality [7,15]. Many studies reported that this species in the
Tingidae family is one of the important insect pest in Turkey and the world [7,9,12,14-
28].

According to many published studies, Stephanitis pyri has the potential as
economically harmful insect. Also, it is the only species in the Tingidae family in Turkey,
which is recommended for chemical control by the Ministry of Agriculture and Forestry
[29]. There are two registered active substances (Malathion, Dimethoate) as the
insecticide for this species in Turkey [30]. Accordingly, studies have been carried out in
order to search for alternative to the negative effects of chemical control in its control
[31,32]. This study, it is aiming to determine the parasitoids of S. pyri in Tekirdag
province and the first records of whether there is the case of being an alternative to
chemical control or reduction of insecticide usage.

MATERIALS AND METHODS

The main material of the study are; Adults, nymphs and egg stages of S. pyri and
its host plants. Surveys were carried out in the districts of Malkara, Saray, Siileymanpasa
and Sarkdy in Tekirdag province in 2011-2012, in the beginning of April- at the end of
October, and only in the district of Siileymanpasa in 2022. Sampling was performed by
visual control and Steiner funnel [33]. Survey areas were controlled every 10 days.

Leaf samples contaminated with eggs, nymphs and adults were brought to the
laboratory to determine the parasitoids. Leaf samples were cleared of other insect species
under the stereomicroscope. Each biological stage of S. pyri was transferred to a petri-
dish (9x1 cm) and to a glass tubes (25x150 mm) separately. Parasitoid adults emerging
from each life stage with daily observations were placed in 70% ethyl-alcohol and
labeled.

The identification of the resulting E. panis and S. pyri was made by Dr. Emilian
PRICOP (Natural Sciences Museum, Piatra Neamt, Petru Rares No. 26, RO-610119, city:
Piatra Neamt, Neamt County, Romania)'s is Dr. Berend AUKEMA (Kortenburg, 31 6704
AV Wageningen, Made by Netherland respectively).

RESULTS AND DISCUSSION

Erythmelus (Parallelaptera) panis (Enock, 1909) (Hymenoptera: Mymaridae) was
recorded for the first time in Turkey with this study. As a result of the surveys, the species
was found only in Siileymanpasa district of Tekirdag province. It was determined that
very few collected species parasitized S. pyri eggs on pear and apple trees. Parasitized S.
pyri eggs were collected in July, August and September.

Examined material: Tekirdag, Siileymanpasa, Hiirriyet, 16 m (40°58,701N,
27°33,086'E), 01.IX.2011, 5 specimens (19+47), Pyrus communis; 5 m (40°58,784'N,
27°33,138'E), 20.VIL. 2011, 3 specimens (33), Pyrus malus; 44 m (40°58,950'N,
27°31,341'E), 12.IX.2012, 5 specimens (29+33), P. malus; 20 m (40°59,611'N,
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27°34,780'E), 09.1X.2022, 10 specimens (99+17), P. malus; Degirmenalt, 20 m
(40°59,150'N, 27°34,691'E), 06.VII1.2022, 10 specimens (39), P. communis.

Distribution: Austria, Belgium, Bulgaria, Canary Islands, Cape Verde Islands,
Congo, Democratic Republic of Congo (Zaire), Denmark, Finland, France, Germany,
Greece, Hungary, India (Kerala, Puducherry, Tamil Nadu), Iran, Italy, Kenya, Kirgizia,
Mali, Moldova, Netherlands, Norway, Peoples' Republic of China (Beijing (Peking),
Xinjiang Uygur (Sinkiang)), Pakistan, Poland, Romania, Russia (Karachai-Cherkess AR,
Primor'ye Kray), Rwanda, Serbia, Spain (Balearics), Sweden, Switzerland,
Turkmenistan, United Kingdom, England [3,4,24,34-38].

Hosts: C. ciliata, Habrochila ghesquierei Schouteden, S. pyri, Stephanitis typica
(Distant) ve Tingis ampliata (Herrich-Schaeffer) [3, 4,34, 39-42].

Diagnosis (Female): General color brown; head and lateral part of metasoma dark
brown (Figure 1). Antenae, legs, axilae and basal part of the metasoma light brown.
Antennae, legs, axillae and basal part of the metasoma light brown. Antennae: scape long
2,5x as long as pedicel, 4x longer than wigth; F1 and F2 equal in length; F3 - F4
combined, about equal in length with F5; F5 with two sensory ridges. Clava (club) with
5 sensory ridges, 4,5x longer than wide. Forewing about 7x as long as wide (FWL/FWW
= 7), the longest marginal cilia 4-4,2x maximal forewing width. Mesosoma is usually
notably longer than metasoma; ovipositor longer than gaster, a little exserted beyond apex
(about 0,8); Ovipositor/ metatibia ratio is about 1,4 (modified from [34]). E. panis is a
highly variable species, antennae and wings may vary and also the body color may vary
from dark brown to light Brown. (Abbreviations: F1, F2, F3, F4, F5 = articles of the
antennae or funicles; FWL= fore wing length; FWW = fore wing width).

e e :

Figure 1. Female antennae (a), male antennae (b), head (c), wing (d) and female
general body view (e) of Erythmelus (Parallelaptera) panis (Picture by Dr. E. Pricop)

It has been reported that many species belonging to the Erytmelus genus from the
Mymaridae family, Hymenoptera order, are egg parasitoids of the Tingidae family
species, and E. panis is the best known and rarely collected egg parasitoid of S. pyri
among these species [4,5,9,43]. It has been determined that this species parasitizes the
eggs of the Pear lace bug on apple trees [24,35]. Another species is Erythmelus
(Paralellaptera) teleonemiae (Subba Rao) in this genus. Maral et al. [44] made the first
record of this species as egg parasitoid of Monosteira lobulifera. In addition, there were
also records that this species was egg parasitod of S. pyri [4].

In the literature, there are studies in which the hosts of species belonging to the
genus Erythmelus were determined. It has been reported that Erythmelus (Parallelaptera)
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rex (Girault) may be one of the most common and collected species [1,2]. It has been
determined that this species parasitizes the eggs of Corythaica venusta (Champion),
Dictyla nassata and Derephysia foliacea (Fallén) species [4]. It was determined that
Erythmelus tingitiphagus (Soares) is the parasitoid of Corythaica cyathicollis (Costa),
Corythaica monacha (Stal), Gargaphia lunulata (Mayr), Leptodictya tabida (Herrich-
Schaeffer) and Leptopharsa heveae Drake & Poor specie. [4,45]. Erythmelus
(Parallelaptera) vladimir S. Triapitsyn et Fidalgo belonging to this genus is the natural
enemy of the Acanthocheila armigera (Stel) species [46]. It was also recorded that
Erythmelus clopomor Triapitsyn is parasitoid of C. arcuata [47] and Pseudacysta perseae
(Heidemann) [48,49].

CONCLUSION

E. panis was first time recorded after surveys in Tekirdag province. In this study,
limited number insects were collected and its prevalence was low in the surveyed areas
in Tekirdag province The eggs of S. pyri are 0.41 mm in length and 0.12 mm in width
[15], and S. pyri lays eggs on the leaf tissue. For this reason, in order to observe the eggs
of the species, the leaves should be brought to the laboratory and examined under
stereomicroscope. It is important to keep the leaves fresh in order to observe the
emergence of E. panis adults from these eggs. In addition, E. panis species is too small
to be seen with the naked eye. For all these reasons, it is very difficult to detect E. panis
in field conditions. In addition to these, there is a need for a suitable method for keeping
leaves with eggs fresh under laboratory conditions. In addition to these, there is a need
for a suitable method for keeping leaves with eggs fresh under laboratory conditions.
These existing difficulties make it difficult to observe E. panis, which prevents the
determination of the true population and its distribution in the field. Experts studying on
the genus Erytmelus also reaported that species belonging to this genus had an important
role in classical biological control programs and were effective in regulating populations
of many agriculturally harmful Tingidae family species. However, it has been stated that
these parasitoids, which have the potential to be used in biological control programs, can
not be used in practice due to the lack of sufficient information on their ecology and
biology [4,36,50].

Acknowledgement. We thank Dr. Berend AUKEMA for identification of S. pyri in this study. In addition,
this study was funded by Namik Kemal University Scientific Research Projects with Project no,
NKUBAP.00.24.DR.12.02. This article has been prepared from first author's PhD thesis.

REFERENCES

[1] Pricop, E. (2008): Mymarid wasps (Hymenoptera, Chalcidoidea, Mymaridae) new to
Romanian Fauna. Analele Stiintifice ale Universitatii Alexandru loan Cuza Iasi, Seria
Biologie animala, LIV: 35-48.

[2] Pricop, E. (2012): Fairy fly diversity (Hymenoptera, Chalcidoidea, Mymaridae) in natural
and anthropized ecosystems, from the Eastern Part of Romania. Alexandru loan Cuza
University of lasi, Faculty of Biology, Romania.



Aysal et al.: First Record of Erythmelus (Parallelaptera) panis (Enock, 1909) (Hymenoptera: Mymaridae) in Turkey, associated with

(3]
[4]

5]

(6]

[7]
(8]
(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

Stephanitis pyri (Fabricius, 1775) (Heteroptera: Tingidae)

Noyes, J. S. (2022): Universal Chalcidoidea Database. World Wide Web electronic
publication. http://www.nhm.ac.uk/chalcidoids

Triapitsyn, S. V. (2003): Review of the Mymaridae (Hymenoptera, Chalcidoidea) of
Primorskii Krai: genus Erythmelus Enock, with taxonomic notes on some extralimital
species. Far Eastern Entomologist 126: 1-44.

Triapitsyn, S.V, Berezovskiy, V.V, Hoddle, M.S., Morse, J.G. (2007): A review of the
Nearctic species of Erythmelus (Hymenoptera: Mymaridae), with a key and new additions
to the New World fauna. Zootaxa 1641: 1-64.

Guidoti, M., Montemayor, S.1., Guilbert, E. (2015): Lace Bugs (Tingidae). In True Bugs
(Heteroptera) of the Neotropics; Panizzi, A.R, Grazia, J, (ed) Springer Science + Business
Media Dordrecht: Dordrecht, The Netherlands, pp. 395-419.

Lodos, N., (1986): Tiirkiye entomolojisi II, genel uygulamali ve faunistik. Ege Universitesi
Ziraat Fakiiltesi Yayinlar1, Izmir.

Aysal, T., Kivan, M. (2018a): Notes on Tingidae Family in Turkey. I. International
Agricultural Science Congress 09-12 May 2018, Van, Turkey.

Neal, J.W., Schaefer, C.W. (2000): Lace Bugs (Tingidae). Heteroptera of economic
importance, CW Schaefer, Panizzi AR, CRC Press., Washington D.C.

Mutun, S. (2009): Corythucha ciliata, a new platanus pest in Turkey. Phytoparasitica. 37:
65-66.

Mutun, S., Ceyhan, Z., S6zen, C. (2009): Invasion by the Oak Lace Bug, Corythucha
arcuata (Say) (Heteroptera: Tingidae), in Turkey. Turkish Journal of Zoology 33(3): 263-
268.

Maral, H., Ulusoy, M. R., Bolu, H. (2013): Faunistic studies on Tingidae (Hemiptera)
species of Diyarbakir, Mardin and Elazig provinces. Turkish Bulletin of Entomology 3(4):
139-155.

Kiiciikbasmaci, 1. (2014): Two new invasive species recorded in Kastamonu (Turkey): Oak
Lace Bug (Corythucha arcuata (Say, 1832)) and Sycamore Lace Bug (Corythucha ciliata
(Say, 1832)) (Heteroptera: Tingidae). Journal of Entomology and Nematology 6(8):104-
111.

Aysal, T., Kiwvan, M. (2018b): Tingidae (Hemiptera, Heteroptera) species and their
distribution in Tekirdag province. Journal of Tekirdag Agricultural Faculty15(03): 1-8.
Giilpergin, N., Onder, F. (1999): Bornova kosullarinda Stephanitis pyri (F.)’nin biyolojisi
ve dogal diismanlar iizerinde ¢alismalar. Tiirkiye Entomoloji Dergisi 23 (1), 51-56.
Nizamlioglu, K. (1961): Tiirkiye ziraatinde zararli olan bocekler ve miicadelesi. Zirai
Miicadele Enstitiisii, Istanbul, 1-11,510.

Goksu, E. M. (1964): Sakarya ve Kocaeli bolgeleri meyve agaclarinda zarar yapan Armut
Kaplani (Stephanitis pyri Fabr.)’in biyolojisi ve miicadelesi lizerinde aragtirmalar. T.C.
Tarmm Bakanligi Goztepe Zirai Miicadele Enstitiisii Yayinlari, Istanbul.

Drake, C. J., Ruhoff, F. A. (1965): Lacebugs of the World, a Catalog (Hemiptera:
Tingidae). U.S. Nat. Mus. Bull. 243., Smithsonian Institution, Washington, D.C., U.S.A.
Onder, F., Lodos, N. (1983): Preliminary List of Tingidae with Notes on Distribution and
Importance of Species in Turkey. Ege Universitesi Ziraat Fakiiltesi Yayinlari, No: 449,
Izmir.

Péricart, J. (1983): Hémiptéres Tingidae Euro-Méditerranéens. Fédération Francaise des
Sociétés de Sciences Naturelles, Faune de France, V. 69: 626 pp.

Racz, V., Balazs, K. (1996): Stephanitis pyri (F) as a secondary pest in an IPM apple
orchard. Acta Horticulture 422: 382-382.

Jenser, G., Balazs, K., Erdélyi, C. S., Haltrich, A., Kadar, F., Kozar, F., Makré, V., Racz,
V., Samu, F. (1999): Changes in arthropod population composition in IPM apple orchards
under continental climatic conditions in Hungary. Agriculture, Ecosystems & Environment
73:141-154.

Jenser, G., Balazs, K., Marko, V. (2001): The possibilities of IPM in the Hungarian sour-
cherry orchards. Bulletin of OILB/SROP 24: 73-77.



Aysal et al.: First Record of Erythmelus (Parallelaptera) panis (Enock, 1909) (Hymenoptera: Mymaridae) in Turkey, associated with

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]
[40]
[41]

[42]

Stephanitis pyri (Fabricius, 1775) (Heteroptera: Tingidae)

Akbarzadeh-Shoukat, G. (2006): Seasonal changes in population of the Pear Lace Bug,
Stephanitis pyri F. (Heteroptera: Tingidae) and identification of its natural enemies in West
Azarbaijan apple orchards. Journal of Agricultural Science 15(4): 91-100.

Ayaz, T. (2007): Elazig ili elma alanlarinda bulunan zararli ve yararli bocek tiirlerinin
belirlenmesi {izerine arastirmalar. Harran Universitesi Fen Bilimleri Enstitiis, Sanliurfa.
Aysal, T., Kivan, M. (2008): Development and population growth of Stephanitis pyri (f.)
(Heteroptera: Tingidae) at five temperatures. Journal of Pest Science 81(3):135.
Vergnani, S., Caruso, S. (2008): Investigation on the efficacy of different products for the
control of Stephanitis pyri in an organic pear orchard during the two-year period 2004-5.
Pages 496-499. In: 16th IFOAM Organic World Congress, Modena, June 16-20, Italy.
Sahin, A. K., Ozpmar, A., Polat, B., Sakaldas, M. (2009): Canakkale ilinde farkli elma
cesitlerinde armutkaplani (Stephanitis pyri (f.), Heteroptera: Tingidae)’nin popiilasyon
yogunlugu. Tarim Bilimleri Arastirma Dergisi 2(2): 119-122.

Anonymous. (2008): Armut Kaplan1 Stephanitis pyri (Fabr.) (Hemiptera: Tingidae). T.C.
Gida Tarim ve Hayvancilik Bakanligi Tarimsal Arastirmalar ve Politikalar Genel
Miidiirliigii Bitki Sagligi Arastirmalari Daire Baskanligi Zirai Miicadele Teknik Talimatlari
Cilt 4, 117-1109.

Anonymous. (2022): Bitki Koruma Uriinleri Veri Tabani. T.C. Tarim ve Orman Bakanlig
Gida ve Kontrol Genel Midirlagi. https://bku.tarimorman.gov.tr/Kullanim/
TavsiyeArama

Maral, H. (2021): Effect of spinosad, azadirachtin and kaolin on Stephanitis pyri (Fabricius,
1775) (Hemiptera: Tingidae) under laboratory conditions. Tiirkiye Entomoloji Dergisi 45
(1): 87-97.

Aysal, T., Saglam, O. (2022): Efficacy of local diatomaceous earth formulation to control
Pear Lace Bug Stephanitis pyri (Fabr.) (Hemiptera: Tingidae), 8" International Academic
Studies Congress, 15.03.2022, Elazig, 107.

Steiner, H. (1962): Methoden zur untersuchung des population dinamik in Obstenlagen.
Entomophaga 7: 207-214.

Donev, A. D. (2004): The species of Erythmelus Enock, 1909 (Hymenoptera, Mimaridae)
in the Balkan Peninsula. Plovdivski Universitet Paisiy Hilendarski, Nauchni Trudove,
Biologiya Animalia 40 (6):119-127.

Fallahzadeh, M., Huber, J. T. (2011): The occurrence of Gonatocerus litoralis (Haliday,
1833) (Chalcidoidea: Mymaridae) in Iran, with a new host record. Munis Entomology
Zoology 6(1): 297-300.

Hu, H., Triapitsyn, S.V. (2013): Taxonomic notes on Erythmelus Enock (Hymenoptera:
Mymaridae) from Xinjiang, China, with Description of a New Species. Turkish Journal of
Zoology 37: 423-430.

Hoddle, M.S., Hoddle, C. D., Triapitsyn, S.V., Khan, S. Z., Arif, M. J. (2014): How many
primary parasitoid species attack nymphs of Diaphorina citri (Hemiptera: Liviidae) in
Punjab, Pakistan. Florida Entomologist 97(4):1825-1828.

Koponen, M., Triapitsyn, S. V. (2016): New records of Mymaridae (Hymenoptera,
Chalcidoidea) from the Canary Islands and Madeira. Bocagiana 243: 1-4.

Goncharenko, E. G., Fursov, V. N. (1988): Parallelaptera panis Enock (Hymenoptera,
Mymaridae)- a parasite of the Pear Lace-Bug in Moldavia. Vestnik Zoologii 6: 59-61.
Viggiani, G., Jesu, R. (1988): Considerazioni sui Mimaridi italiani ed i loro ospiti. XV. Atti
Congresso Nazionale Italiano di Entomologia, L’Aquila, 15: 1019-1029.

Akbarzadeh Shoukat, G. (1998): The first report on the occurrence of the egg parasitoid of
Pear Lace Bug in Iran. Applied Entomology and Phytopathology 66 (1-2): 44-45.

Poorani, J., Padmanaban, B., Thanigairaj, R. (2019): Natural enemies of Banana Lacewing
Bug, Stephanitis typica (Distant) in India, Including First Report of Anagrus sp.
(Hymenoptera: Mymaridae) as Its egg parasitoid. Munis Entomology Zoology 14 (1): 83-
87.



Aysal et al.: First Record of Erythmelus (Parallelaptera) panis (Enock, 1909) (Hymenoptera: Mymaridae) in Turkey, associated with

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Stephanitis pyri (Fabricius, 1775) (Heteroptera: Tingidae)

Triapitsyn, S. V. (1993): A new Erythmelus (Hymenoptera: Mymaridae) from central Asia,
an egg parasitoid of Circulifer spp. (Homoptera: Cicadellidae). Entomological News 104
(5): 267-271.

Maral, H., Ulusoy, M. R., Bolu, H., Pricop, E. (2014): Erythmelus (Paralellaptera)
teleonemiae (Subba Rao) (Hymenoptera: Mymaridae): a new parasitoid on Monosteira
lobulifera Reuter (Hemiptera: Tingidae) and new record for Turkey. Tiirkiye Biyolojik
Miicadele Dergisi 5(1): 3-8.

Santos, R. S., Costa, V.A., Silva, J.M., Freitas, S. (2012): Population dynamics of
Leptopharsa heveae (Hemiptera: Tingidae) and Erythmelus tingitiphagus (Hymenoptera:
Mymaridae) in Rubber Tree Plants. Revista Colombiana de Entomologia 38 (2): 314-319.
Triapitsyn, S.V, Fidalgo, P. (2001): A new species of Erythmelus Enock, 1909
(Hymenoptera: Mymaridae), egg parasitoid of Acanthocheila armigera (Stal, 1858)
(Hemiptera: Tingidae) in Brazil. Russian Entomological Journal 10(2): 163-165.

Puttler, B., Bailey, W. C., Triapitsyn, S.V. (2014): Notes on distribution, host associations,
and bionomics of Erythmelus klopomor Triapitsyn (Hymenoptera, Mymaridae), an Egg
Parasitoid of Lace Bugs in Missouri, USA, with particular reference to its primary host
Corythucha arcuata (Say) (Hemiptera, Tingidae). Journal of Entomological and
Acarological Research 46(1857): 30-34.

Pefia JE, Triapitsyn SV, Long D, Evans GA, Roltsch W. (2009). First record of Erythmelus
klopomor (Hymenoptera: Mymaridae) as a parasitoid of the Avocado Lace Bug,
Pseudacysta perseae (Heteroptera: Tingidae). Florida Entomologist, 92 (2): 394-395.
Pena JE, Duncan RE, Roltsch W1J, Carrillo D. (2012). Mortality factors of the Avocado
Lace Bug, Pseudacysta perseae (Heteroptera: Tingidae), in Florida. Florida Entomologist
95(1): 179-182.

Triapitsyn, S.V. (1997). The genus Anagrus (Hymenoptera: Mymaridae) in America South
of the United States: a review. CEIBA 38 (1), 1-12.



