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Abstract. Pears, Pyrus pyrifolia (Burm.f.) Nak. (Rosaceae) are one of the most widely grown fruit trees in
South Korea. Approximately 11% of the total pear production in 2022 was exported to countries such as the
US and Vietnam. Exported pears must be free of pest species that are considered of quarantine importance by
the importing countries. Herein, a list of scale insects (Hemiptera: Coccomorpha) associated with pear trees
is updated. Additionally, Spilococcus pacificus (Borchsenius) is added to the list of mealybugs affecting pears
in South Korea and is briefly diagnosed based on non-type specimens and illustrated using photographs.
Information on its distribution and plant hosts are also provided.

Key words. Export, misidentification, quarantine.

ZooBank registration. urn:lsid:zoobank.org:pub:48A93063-EB78-402F-82CE-168540C90FE2

Introduction

Pears, Pyrus L. (Rosales: Rosaceae) are one of the most important fruit crops in temperate regions (Chung et al.
2019). In South Korea, the Asian pear, Pyrus pyrifolia (Burm.f.) Nak. cv. Niitaka is the most widely grown culti-
var and makes up approximately 85% of the total area (9,680 hectares) of pears cultivated in the country (KATI
2023). About 11% of the total production of 251,093 tons as of 2022 was exported to countries such as Canada,
Hong Kong, Taiwan, USA and Vietnam; of these, the USA accounts for around 48% of the total exports (KATI
2023). Exported pears must be free of pest species such as mealybugs or mites that are not known to occur in the
importing countries and are considered to be of quarantine importance.

Scale insects (Hemiptera: Coccomorpha) are sap-sucking hemipterans that are found on the leaves, twigs,
branches, fruits and roots of their host plants (Kondo et al. 2008; Basheer et al. 2016). In South Korea, sixteen
species of scale insects have been reported to occur on pear trees (Paik 1978; Kwon and Han 2003; Kwon et al.
2003; Suh 2020). Of them, two mealybugs (Pseudococcidae), Crisicoccus seruratus (Kanda) and Pseudococcus
comstocki (Kuwana) have been found mainly on pear fruits. Recently, Tanaka and Kamitani (2022) reviewed the
genus Crisicoccus in Japan and synonymized Crisicoccus matsumotoi with C. seruratus, a species known to occur
in South Korea. In the same study, Tanaka and Kamitani (2022) reexamined specimens (two adult females) that
were collected on a pear tree in Gunwi, South Korea in 2012, that had been erroneously identified as C. matsumo-
toi (now C. seruratus) and determined to be a misidentification of Spilococcus pacificus (Borchsenius 1949). In the
present study, the remaining mealybug specimens deposited in the Collection of Plant Quarantine Technology
Center (CPQTC) that were associated with pear trees in South Korea were re-examined and additional individu-
als were collected on the same hosts during 2023 and were identified as S. pacificus.

For the correct identification, S. pacificus is diagnosed based on morphological characteristics of non-
type material and illustrated using photographs of insects in life and slide-mounted specimens. Furthermore,
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information on the distribution and plant hosts of S. pacificus are provided. The list of scale insect species that
occur on pear trees in South Korea is updated.

Materials and Methods

Danzig (1980) and Tanaka and Kamitani (2022) provided descriptions of S. pacificus that is herein added to a
list of scale insects associated with pears in South Korea. The scale insect database, ScaleNet (Garcia Morales et
al. 2023) provide a comprehensive summary of information on the nomenclature, host plants and distribution
of scale insects of the world. Herein, we provide a brief diagnosis and photographs of the major characters of S.
pacificus. The slide-mounted specimens studied are deposited in the CPQTC, Animal Plant Quarantine Agency
(APQA), South Korea. The characters provided below for diagnoses are based on specimens of adult females
collected on its host plants. Terminology for morphological structures follows Williams (2004). Acronyms of
collecting regions are as follows: Gyeonggido (GG), Gyeongsangbukdo (GB) and Jeollanamdo (JN). Photographs
were taken using an AxioCam MRc5 camera mounted on a ZEISS Axio Imager M2 Microscope and a Leica
M165C microscope with a Delta pix camera.

Results

The identity of S. pacificus was confirmed by re-examining 64 adult female specimens deposited in the CPQTC
that were associated with pear trees and 11 additional adult female specimens collected on the same host in Naju
and Anseong, South Korea during this survey of 2023 were also identified as this species. Table 1 presents an
updated list of scale insect species associated with pear trees in South Korea based on published literature and
specimens collected in the present study.

Spilococcus pacificus (Borchsenius, 1949)

(Fig. 1-6)

Borchsenius (1949) described Pseudococcus pacificus based on specimens found on apples in Primor’ye Kray,
Russia. Borchsenius and Kozarzhevskaya (1966) described Paracoccus betulae found on Betula dahurica Pallas
from Primor’ye Kray, Okeanskoy, Russia. Danzig (1980) synonymized P. betulae with P. pacificus and transferred
it to Spilococcus pacificus (Borchsenius). Tang (1992) transferred P. pacificus to Atrococcus pacificus (Borchsenius)
which was subsequently transferred back to Spilococcus pacificus (Borchsenius) by Ben-Dov (1994). Paik (1978)
misidentified the species as Crisicoccus seruratus (Kanda 1933), a species which Tanaka and Kamitani (2022)

Table 1. List of scale insect species associated with pear trees in South Korea. The asterisk (*) indicates an ad-
ditional recorded species.

Family Species Family Species

Monophlebidae  Drosicha corpulenta (Kuwana) Coccidae Nipponpulvinaria horii (Kuwana)

Pseudococcidae  Dysmicoccus wistariae (Green) Parthenolecanium corni (Bouché)
Planococcus citri (Risso) Parthenolecanium glandi (Kuwana)
Planococcus kraunhiae (Kuwana) Parthenolecanium persicae (Fabricius)
Pseudococcus comstocki (Kuwana) Diaspididae Comstockaspis perniciosa (Comstock)
*Spilococcus pacificus (Borchsenius) Lepidosaphes conchiformis (Gmelin)

Coccidae Ceroplastes ceriferus (Fabricius) Lopholeucaspis japonica (Cockerell)

Ceroplastes japonicus Green

Parlatoria theae Cockerell
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Figures 1-6. Spilococcus pacificus (Borchsenius) on pear trees. 1-2) Habitus. 3) Adult female. 4) Head (black
arrows: oral rim tubular ducts). 5) Hind leg (black arrow: translucent pores). 6) Anal lobe cerarius (black arrow:
anal bar).
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determined to be a senior synonym of Crisicoccus matsumotoi (Shiraiwa 1935). Kwon and Han (2003), Kwon et
al. (2003) and Suh (2020) misidentified S. pacificus as Crisicoccus matsumotoi (Shiraiwa 1935).

Field diagnosis. Body of adult female about 2.5 mm long, soft and wingless, elongated oval, reddish orange in
color, covered with white mealy wax; with short wax filaments on each abdominal side of body. During slide-
mounting, body contents turn green-black in KOH.

Characteristics of slide-mounted adult female. Body elongate oval, about 2.0 mm long and 1.5 mm wide. Anal
lobes well developed; dorsal surface of each lobe with a slightly sclerotized area; ventral surface with well-devel-
oped anal lobe bar and long apical seta. Antenna with 8 segments. Legs well developed; hind coxa with translucent
pores; claw without a denticle. Circulus usually quadrate. Cerarii numbering 7-8 pairs, all present on abdominal
segments; usually each with 2 conical setae. Dorsum with a few oral rim tubular ducts present on submarginal to
medial areas of head, thoracic and abdominal segments.

Distribution. China, Russia, South Korea (Garcia Morales et al. 2023).

Hosts. Betula dahurica (Betulaceae), Styphnolobium japonicum (L.) Schott (Fabaceae), Broussonetia kazinoki
Siebold, Morus sp. (Moraceae), Fraxinus sp. (Oleaceae), Malus mandshurica (Maxim.) Kom., M. pumila Mil.,
Prunus sp., Pyrus pyrifolia, P. ussuriensis Maxim. (Rosaceae), Acer palmatum Thunb. (Sapindaceae) (Garcia
Morales et al. 2023).

Material examined. South Korea. GG: Pyeongtaek, 1 female, on Pyrus pyrifolia, 2-x-2008 (S.]. Lee); Anseong, 4
females, same host plant, 30-x-2023 (J. Ji). GB: Gumi, 1 female, on P. pyrifolia, 8-ix-2009 (Y.H. Lee); same data,
except for 29-x-2007; Gunwi, 2 females, P. ussuriensis, 13-ix-2012 (S.J. Suh). JN: Naju, 1 female, on P. pyrifo-
lia, 21-ix-2006 (S.]. Lee); same data, except for 13-viii-2007; Naju, 26 females, P. pyrifolia, 28-viii-2007; Naju,
7 females, same host plant, 28-viii-2007; Naju, 3 females, same host plant, 5-x-2007; Naju, 1 female, same host
plant, 23-x-2007; Sinan, 2 females, same host plant, 26-x-2007; Naju, 2 females, P. pyrifolia, 30-x-2007; same data,
except for 2-xi-2007; same data, except for 3-xi-2007; Naju, 1 female, same host plant, 19-v-2008; Naju, 7 females,
same host plant, 23-xi-2023 (N.Y. Lee).

Remarks. This mealybug is fairly common in pear orchards in South Korea. Spilococcus pacificus, compared to
the other mealybugs found on pears in South Korea, is most similar to Pseudococcus comstocki, but can be dif-
ferentiated from that species by having 7-8 pairs of cerarii and about 90 multilocular disc pores on abdomen,
provide here the unique character states of S. pacificus. It may also be confused with Planococcus citri and Plano-
coccus kraunhiae but differs from those species by having oral rim tubular ducts.

Discussion

Through late spring to fall, S. pacificus is found on fruits and twigs of pears. Observations made by the authors sug-
gest that this sap-sucking mealybug is not a pest that causes economic damage to its hosts. Oftentimes, mealybugs
do not cause serious problems in their countries of origin because endemic parasitoids and predators suppress the
population naturally (Shah et al. 2015). In South Korea, fruit bagging has become an integral part of fruits culti-
vated for domestic and export markets. This cultivation might facilitate the build-up of populations of this species
if it is already present on the fruits. High mealybug populations often produce large amounts of honeydew in the
case of bagged pears, resulting in the spread of black sooty molds. This species requires much attention since it
is not known to occur in several of the countries where the pears are exported and its presence on the stalk and
calyx end of pear fruits could lead to their rejection during pre-export inspection, or subsequently at the ports of
entry of the importing countries.

Acknowledgments

We are grateful to Drs. Gregory A. Evans (USDA/APHIS/NIS, Washington, DC, USA) and Takumasa Kondo
(Corporacion Colombiana de Investigacion Agropecuaria — Agrosavia, Centro de Investigacion Palmira,



RUNNINGHEAD INsecTA MUNDI 1044 - 5

Palmira, Valle, Colombia) for reviewing the manuscript. This study was supported by APQA research fund
(I-1543086-2024-26-01).

Literature Cited

Basheer AM, Asslan L, Saleh A, Diab N, Mohamed E. 2016. Scale insect species (Hemiptera: Coccoidea) in Syria. Bulletin
OEPP/EPPO Bulletin 46(2): 305-307.

Ben-Dov Y. 1994. A systematic catalogue of the mealybugs of the world (Insecta: Homoptera: Coccoidea: Pseudococcidae
and Putoidae) with data on geographical distribution, host plants, biology and economic importance. Intercept Lim-
ited; Andover, UK. 686 p.

Borchsenius NS. 1949. Insects Homoptera. suborders mealybugs and scales (Coccoidea). Family mealybugs (Pseudococ-
cidae). Vol. VII. Fauna SSSR. Zoologicheskii Institut Akademii Nauk SSSR, New Series 38: 1-382.

Borchsenius NS, Kozarshevskaya EF. 1966. New species of mealybugs from the USSR. Trudy Zoologicheskogo Instituta
Akademii Nauk SSSR 37: 36-40.

Chung HY, Won SY, Kim YK, Kim JS. 2019. Development of the chloroplast genome-based InDel markers in Niitaka (Pyrus
pyrifolia) and its application. Plant Biotechnology Reports 13: 51-61.

Danzig EM. 1980. Coccoids of the Far-Eastern USSR (Homoptera, Coccinea) with phylogenetic analysis of scale insects
fauna of the world. Nauka Publishers; Leningrad, Russia. 367 p.

Garcia Morales M, Denno BD, Miller DR, Miller GL, Ben-Dov Y, Hardy NB. 2023. ScaleNet: A literature-based model of
scale insect biology and systematics. Available at http://scalenet.info. (Last accessed December 2023.)

Kanda S. 1933. Two new species of the genus Pseudococcus from Yokohama and the island Palau. Annotationes Zoologicae
Japonenses 14: 133-138.

KATI. 2023. Korea Agricultural Trade Information; production, distribution, consumption and export trends of pears. Avail-
able at https://www.kati.net/product/basisInfo.do?lcdCode=MD151 (Last accessed December 2023.)

Kondo T, Gullan PJ, Douglas JW. 2008. Coccidology. The study of scale insects (Hemiptera: Sternorrhyncha: Coccoidea).
Revista Corpoica - Ciencia y Tecnologia Agropecuaria 9(2): 55-61.

Kwon GM, Danzig E, Park KT. 2003. Taxonomic notes of the family Pseudococcidae (Sternorrhyncha) in Korea, II. Tribes
Pseudococcini. Insecta Koreana 20(3,4): 393-424.

Kwon GM, Han MJ. 2003. Scale insects (Sternorrhyncha) occurred on fruit trees in Korea. Korean Journal of Applied Ento-
mology 42(4): 279-288.

Paik WH. 1978. Illustrated flora and fauna of Korea, vol. 22, Insecta (VI), Coccoidea. Samhwa Publishing Company; Seoul,
South Korea. 481 p.

Shah TN, Ahmed AM, Memon N. 2015. Population dynamics of cotton mealybug, Phenacoccus solepnosis Tinsely in three
talukas of district Sanghar (Sindh). Journal of Entomology and Zoology Studies 3(5): 162-167.

Shiraiwa H. 1935. Studies on mealybugs infesting pear in Japan. Kontyt 9: 63-75.

Suh §J. 2020. Host plant list of the scale insects (Hemiptera: Coccomorpha) in South Korea. Insecta Mundi 0757: 1-26.

Tanaka H, Kamitani S. 2022. Review of the genus Crisicoccus Ferris (Hemiptera: Coccomorpha: Pseudococcidae) in Japan
with description of a new species, and the identity of a South Korean mealybug misidentified as Crisicoccus matsumotoi
(Shiraiwa 1935). Zootaxa 5209(5): 555-572.

Tang FT. 1992. The Pseudococcidae of China. Chinese Agricultural Science Technology Press; Beijing, China. 768 p.

Williams DJ. 2004. Mealybugs of southern Asia. The Natural History Museum and Southdene SDN.BHD.; Kuala Lumpur,
Malaysia. 896 p.

Received January 2, 2024; accepted February 22, 2024.
Review editor A. Barcellos.


http://scalenet.info
https://www.kati.net/product/basisInfo.do?lcdCode=MD151




	Introduction
	Materials and Methods
	Results
	Spilococcus pacificus (Borchsenius, 1949)

	Discussion
	Acknowledgments
	Literature Cited

