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Abstract — Perillus bioculatus (F.) (Heteroptera: Pentato-
-midae), a predator of North American (Nearctic) origin, was
recently found in the European side of Turkey. This species is
mainly a predator that is the natural enemy of chrysomelids.
It is known that this species has a significant potential in the
biological control of Leptinotarsa decemlineata (Say)
(Coleoptera: Chrysomelidae). In a survey conducted in Sivash
district of Usak Province in 2017, P. bioculatus individuals
were detected for the first time in Anatolian side. The
individuals were collected on the poplar plant. In later
observations, it has been seen that some individuals are fed on
larvae of Poplar leaf beetle, Chrysomela populi L. (Coleoptera:
Chrysomelidae), which is harmful to the poplar plant. Thus,
for the first time, Poplar leaf beetle was added among the hosts
of this predator.
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I. INTRODUCTION

Solanum tuberosum L. (Solanaceae), an American origin
plant, is an important vegetable in human nutrition. It has
been brought to the European continent and successfully
produced in many countries. There are many harmful
insects that cause significant damage in production areas.
Among them, Colarado potato beetle, Leptinotarsa
decemlineata (Say) (Coleoptera: Chrysomelidae) is eco-
-nomically destructive pest of potato worldwide. Two-
spotted stink bug, Perillus bioculatus (F.) (Heteroptera:
Pentatomidae) is known one of the most important natural
enemies of this pest in the Nearctic region. It is a predator
in the family Pentatomidae and known to be a native of
North America and spread from Mexico to Canada
(Froeschner, 1988).

Both the nymph and adult stages are the specialized
predators of egg masses, larvac and adults of field
populations of L. decemlineata. This predator has
effectively controlled the Colorado potato beetle in small-
scale release trials and in cage studies, both in different
European countries and in the United States (Hough-
Goldstein et al., 1996). For this purpose, this species has
been introduced into various parts of Europe continent since
1966 (e.g., Belgium, Czechoslovakia, France, Germany,
Hungary, Italy, Poland, Russia, Slovakia, Ukraine, former
Yugoslavia) and Asia to control the L. decemlineata with
varying success (Briand, 1936; Lipa, 1976; Tamaki and
Butt, 1978; Jermy, 1980; Gusev, 1991; De Clercq, 2000;
Rabitsch, 2008). This predator was introduced in many
countries but it did not become established (Szmidt and
Wegorek, 1967; Jermy, 1980). After its unsuccessful
introduction, it was only cited as an alien species in Europe
(Rabitsch, 2008; Protic and Nebojsa, 2012). However, it
was reported that this species recently found in many

European countries and North India (Derjanschi and
Elisovetcaia, 2014; Prasad and Pal, 2015; Elisovetcaia and
Derjanschi, 2016). One of these countries is Turkey, but
there is no work on the release of this predator in there.
Perillus bioculatus was first reported by Kivan (2004) in
Thrace in the province of Tekirdag. Later, Fent and Aktac
(2007) reported that this species was found in insect
specimens collected in the same region between 1992 and
2003. This predator was not detected despite repeated
search in the Asian part of Turkey (Onder et al., 2006; Fent
and Aktag, 2007). With this study, it has been reported for
the first time that P. bioculatus species is fed on poplar leaf
beetle larvae, Chrysomela populi L. (Coleoptera: Chry-
-somelidae) in the Asian side (Anatolia) of Turkey.

The purpose of this study was to report that P. bioculatus
was found first time in Turkey's Anatolian side and C.
populi was a new host species for this predator.

II. MATERIAL AND METHODS

During the current survey, the specimens of
Pentatomidae were detected while feeding on larva of C.
populi on poplar leaves (Fig. 1) in Usak Province (38° 29'
17" N, 29° 40' 42" E, 924 m) on August 19, 2017. The
insects were collected and brought to the laboratory in a
plastic bag. They were killed, using killing jars, and were
subsequently pinned and then used for identification. The
taxonomic distinction of species was completed. Diagnostic
characters and key to the species of Perillus were provided
by Paiero et al. (2013) and Thomas (1992). Thus, the
identification was done with the help of available
literatures. The specimens of chrysomelid were identified
as C. populi by Dr. A. N. Ekiz (Department of Biology,
Faculty of Arts and Science, Usak University, Usak,
Turkey). The images were acquired by using Olympus
SZX10 microscope with an integrated Olympus SC30
camera. The specimens’ material for this record were stored
in the collection of the Insect Museum of the Plant
Protection Department, Faculty of Agriculture and Natural
Sciences, Usak University, Usak, Turkey.

I L e e =
Fig. 1 Adult of Perillus bioculatus attacking Chrysomela
populi larva.
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II1. RESULTS AND DISCUSSION

A predatory pentatomid bug P. bioculatus has been found
for the first time in Turkey's Anatolian side. During the
survey it has been seen that adult of P. bioculatus is feeding
on the larvae of C. populi, which is harmful to the poplar
plant. Thus, for the first time, Poplar leaf beetle was added
among the hosts of this predator. During a survey, P.
bioculatus, recorded on the different crops, were found
while feeding on the grubs of Zygogramma bicolorata
Pallister (Coleoptera: Chrysomelidae) on Parthenium from
Meerut (U.P.) North India (Prasad and Pal, 2015). In the
laboratory, tests have shown that P. bioculatus has not
monophag lives. According to some authors, P. bioculatus
is a monophag species that feeds exclusively on the
Colorado potato beetle (Knight, 1952; Lipa, 1985; Hough-
Goldstein and Mcpherson, 1996). However, in European
laboratory experiments on nutritional choices, it has been
shown that the species is also found on larvae of Gastroidea
viridula Deg., Chrysomela sanguinolenta L., Gastroidea
polygoni L., Phytodecta fornicata Brigm., Cassida
nebulosa L., Galeruca pomonae Scop. (Coleoptera:
Chrysomelidae), Subcoccinela 24- punctata L. (Coleoptera:
Coccinellidae), Athalia rosae L. (Hymenoptera: Tenthredi-
-nidae) and Polia oleracea L. (Lepidoptera: Noctuidae)
(Jermy, 1980) and on the eggs and larvae of Henosepila-
-chna elaterii Ros. (Coleoptera: Coccinellidae) can be feed
(Kivan, 2004). As seen here, some alternative host foods
have been used in laboratory conditions. Determining the
production possibilities of this species by using the larvae
of the C. populi will contribute to mass production in the
future. Augmentative releases of P. bioculatus can result in
control of first and second generation eggs and larvae of
field populations of Colorado potato beetle (Hough-
Goldstein and Whalen, 1993; Cloutier and Bauduin, 1995;
Poprawski et al., 1997).

IV. CONCLUSION

Perillus  bioculatus, an important predator of the
Colorado potato beetle, was firstly found in Anatolia. It has
been reported that this natural enemy feeds on the larvae of
C. populi, an important pest in the poplar trees. In the
coming years, more research is needed to aid our
understanding of biology, distribution, ecological relation-
-ships, populations and its natural enemies of this species
under natural condition.

ACKNOWLEDGEMENT

We are very grateful to Dr. A. N. EKIZ (Department of
Biology, Faculty of Arts and Science, Usak University,
Usak, Turkey) for identification of the chrysomelid species.

REFERENCES

[1] Briand, L.J., 1936. Shipping of potato beetle parasites and
predators to France with notes on the species involved. 66th
Annual Report of the Entomological Society of Ontario (1935):
31-34.

[2] Cloutier, C., Bauduin, F., 1995. Biological control of the Colo-

(3]

(4]

(3]

(6]

(7]

(8]
[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

International Journal of Agriculture Innovations and Research

Volume 7, Issue 3, ISSN (Online) 2319-1473

-rado potato beetle Leptinotarsa decemlineata (Coleoptera:
Chrysomelidae) in Quebec by augmentative releases of the two-
spotted stinkbug Perillus bioculatus (Hemiptera: Pentatomidae).
Can. Entomol., 127, 195-212.

De Clercq, P., 2000. Predaceous Stink bugs (Pentatomidae:
Asopinae). In: Schaefer, C. and Panizzi, A. (Eds.), Heteroptera of
Economic Importance. CRC Press, Boca Raton, FL, pp. 737-789.
Derjanschi, V., Elisovetcaia, D., 2014. Predatory Stink Bug
Perillus bioculatus F. (Hemiptera, Pentatomidae) in the Republic
of Moldova. Oltenia. Studii si comunicdri (Studies and
communications). Stiintele naturii (Natural Sciences). Museum of
Oltenia Craiova. 32: 67-70.

Elisovetcaia, D., Derjanschi, V., 2016. Hibernation of the
predatory stink bug Perillus bioculatus F. (Hemiptera,
Pentatomidae) under laboratory conditions. Oltenia. Studii si
comunicari (Studies and communications). Stiintele naturii
(Natural Sciences). Museum of Oltenia Craiova. 30(1): 104-107.

Fent, M., Aktag, N., 2007. Die Verbreitung des Perillus
bioculatus (The distribution of perillus bioculatus) (Fab.)
(Heteroptera: Pentatomidae: Asopinae) im tiirkischen Teil
Thrakiens. Heteropteron (in the Turkish part of Thrace.
Heteropteron), 25, 7-10.

Froeschner, R. C., 1988. Family Pentatomidae Leach, 1815. In:
Henry, T.J. and Froeschner, R.C. (Eds.), Catalog of the
Heteroptera, or True Bugs, of Canada and the Continental United
States. E.J. Brill, Leiden, pp. 544-597.

Gusev, G. V., 1991. The entomophages of Colorado potato beetle.
Edit. "Agropromizdat". Moscow. 172 pp.

Hough-Goldstein, J., McPherson, D., 1996. Comparison of
Perillus bioculatus and Podisus maculiventris (Hemiptera:
Pentatomidae) as potential control agents of the Colorado potato
beetle (Coleoptera: Chrysomelidae). Journal of Economic
Entomology, 89:1116-1123.

Hough-Goldstein J. A., Whalen, J., 1993. Inundative release of
predatory stink bugs for control of Colorado potato beetle. Biol.
Control, 3: 343-347.

Hough-Goldstein, J., Janis, J. A., Ellers, C. D., 1996. Relecase
methods for Perillus bioculatus (F.), a predator of the Colorado
potato beetle. Biol. Control, 6: 114- 122.

Jermy, T., 1980. The introduction of Perillus bioculatus into
Europe to control the Colorado beetle, Leptinotarsa decemlineata.
Bulletin of the European Mediterranean Organization for Plant
Protection, 10: 475-480.

Knight, H. H., 1952. Review of the genus Perillus with
description of a new species. Annals Entomological Society of
America, 45: 229-232.

Kivan M. 2004. Some observations on Perillus bioculatus (F.)
(Heteroptera: Pentatomidae), a new record for the entomofauna of
Turkey. Turkish Journal of Entomology, 28(2): 95-98.””

Kivan, M., Aysal, T., 2014. A preliminary study on the
development time and mortality rate of Perillus bioculatus (F.)
(Hemiptera: Pentatomidae) under the laboratory conditions.
Turkish Journal of Biological Control, 5(1): 23-29.

Lipa, J. J., 1976. Arthropods (Arthropoda) introduced into
Poland during 1959-1974 by the Institute of Plant Protection for
the biological control of plant pests. Prace Naukowe Instytutu
Ochrony Roslin (Scientific works of the Institute of Plant
Protection), 18: 157-166.

Lipa, J. J., 1985. Progress in biological control of the Colorado
beetle (Leptinotarsa decemlineata) in Eastern Europe. EPPO
Bulletin, 15,207-211.

Onder, F., Karsavuran, Y., Tezcan, S., Fent, M., 2006.
Heteroptera (Insecta) Catalogue of Turkey. - Meta Basim
Matbaacilik Hizmetler, 164 pp. ISBN 975-98739-2-3.

Paiero, S. M., Marshall, S. A., McPherson, J. E., Ma, M. S.,
2013. Stink bugs (Pentatomidae) and parent bugs (Acanthosoma-
-tidae) of Ontario and adjacent areas: a key to species and a review
of the fauna. Canadian Journal of Arthropod Identification
Number 24. 183 pp.

Poprawski, T. J., Carruthers, R. 1., Speese, J., Vacek, D. C.,
Wendel, L. E., 1997. Early-season applications of the fungus
Beauveria bassiana and introduction of the hemipteran predator
Perillus bioculatus for control of Colorado potato beetle. Bio/
Control, 10:48-57.

Prasad, C. S., Pal, R., 2015. First record of two spotted stink bug,
Perillus bioculatus (Fab.) from Meerut (U.P.) North India.

Copyright © 2018 IJAIR, All right reserved

318



International Journal of Agriculture Innovations and Research

E Ilnl n Volume 7, Issue 3, ISSN (Online) 2319-1473

International Journal of Environmental & Agriculture Research
(IJOEAR). Editor-in-Chief: Mukesh Arora. Nagar, Bikaner. 1(3):
9-12.

[22] Protic, L., Nebojsa, Z., 2012. Perillus bioculatus (F.) (Heterop-
-tera: Pentatomidae) in Serbia. Acta Entomol. Serbica (Entomol
Act. Serbian). Belgrade, 17(1/2): 23-28.

[23]  Rabitsch, W., 2008. Alien true bugs of Europe (Insecta:
Hemiptera: Heteroptera). Zootaxa, 1827: 1-44.

[24] Szmidt, A., Wegorek, W., 1967. Populations dynamische
wirkung von Perillus bioculatus (Dynamic effect of Perillus
bioculatus) (Fabr.) (Het. Pentatomidae) auf den kartoffelkéfer (on
the potato beet). Entomophaga, 12(4): 403-408.

[25] Tamaki, G., Butt, B. A., 1978. Impact of Perillus bioculatus on
the Colorado potato beetle and plant damage. U.S. Depart. Agric.
Tech. Bull. 1581.

[26] Thomas, D. B., 1992. Taxonomic synopsis of the Asopinae
Pentatomidae (Heteroptera) of the Western Hemisphere,
Monographs 16. The Thomas Say Foundation, ESA, Lanham, pp
1-156.

AUTHORS PROFILE’

First Author and corresponding author — Assoc. Prof.
Dr. Sener Tarla - M.Sc. in Entomology, 1997 Faculty of
Agriculture Mustafa Kemal University, Hatay, Turkey. -
Ph.D 2002 Entomology, Faculty of Agriculture Cukurova
University, Adana, Turkey. He is working at Plant
Protection Department, Usak University, Faculty of
Agriculture and Natural Sciences,

Usak, Turkey

Second Author — Assistant Prof. Dr. Gulcan Tarla -
M.Sc. in Virology, 1999 Faculty of Agriculture Mustafa
| Kemal University, Hatay, Turkey. - Ph.D 2005 Plant
. pathology and nematology, Faculty of Agriculture
.| Cukurova University, Adana, Turkey. She is working at
Plant Protection Department, Usak University, Faculty of
Agriculture and Natural Sciences, Usak, Turkey

Copyright © 2018 IJAIR, All right reserved
319



