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Recent detection trends of scale insects
(Hemiptera: Coccomorpha) in quarantine inspections
in South Korea

Soo-Jung Suh
Plant Quarantine Technology Center/APQA
177, Hyeoksin 8-ro, Gimcheon-si, Gyeongsangbuk-do, South Korea 39660
suhsj97@korea.kr

Abstract. A total of 152 species of scale insects (Hemiptera: Coccomorpha) from 55 countries were inter-
cepted by quarantine inspectors in South Korea on consignments of plants and plant products at ports of
entry from 2010 to 2025. A list of all the species identified, along with the number of interceptions host spe-
cies of agricultural commodities, countries of origin and the year of interception, are provided to help in the
detection and identification of species of this important group of plant pests. In addition, data on intercepted
species were analyzed to determine potential invasive species of scale insects that could threaten South Ko-
rean plants.
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Introduction

To prevent the introduction of invasive pests, quarantine inspections in South Korea are conducted at six regional
headquarters and 17 local offices, including airports and seaports. Plant quarantine inspectors trained in the
identification of scale insects (Hemiptera: Coccomorpha) as well as other taxonomic groups of high-risk pests are
stationed at these sites, while additional field inspectors carry out regular monitoring in agricultural regions to
detect already established pests. Regulatory data generated through these processes have previously been utilized
to analyze pest interceptions and pathways (Suh et al. 2013; PPA 2025) and the present study builds upon this
foundation to further strengthen the efficiency of both quarantine inspections and field monitoring.

Over the past 16 years (2010-2025), the annual quarantine inspection counts, which had remained rela-
tively stable at around 4 to 5 million inspections until 2019, dropped sharply from 2020 onward due to the impact
of the COVID-19 pandemic (Table 1). However, beginning in 2024, the figures show a modest recovery, indicat-
ing a gradual increase in inspection activities. Various kinds of pests were intercepted during import inspections
(2436 species, 203946 interceptions) over the same period. Of these, scale insects composed approximately 6%
of the species diversity and 15% (152 species, 29577 interceptions) of the interceptions (PIS 2025). Scale insects
are phytophagous insects that lead a largely cryptic lifestyle due to their small size and limited mobility. With a
few exceptions, they are always found associated with plants and are commonly intercepted on imported plant
material. As a result, they can easily be transported to other areas on the plants on which they live. Some 13% of
the exotic species that have become established in the USA apparently belong to scale insects (Miller et al. 2005).
In South Korea, 90 exotic species were documented from 1900 to 2018; of these, eight species were scale insects
(Lee 2018). The number of detected exotic species of insect pests in South Korea by time period stood at two
species in the 1970s, five species in the 1980s and 11 species in the 2010s. It is clear that the number of invasive
species increases substantially with international plant trade (Tables 1 and 3). The introduction of invasive pests
has often been followed by large outbreaks in their population, particularly when natural enemies are absent, and
subsequent economic damage to plants (Deng et al. 2023). Recently, two mealybug species, Phenacoccus solani
Ferris and Vryburgia distincta (De Lotto) (Hemiptera: Pseudococcidae), previously intercepted during import
quarantine inspections, were detected in succulent plantations in South Korea despite strict quarantine measures
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Table 1. Comparison of total number of import plant quarantine inspections from 2010 to 2025 with numbers and percent-
ages of inspected imports of commodities associated with scale insects.

Year Total inspections Scale insect inspections % of inspections associated with scales
2010 3778842 103842 2.7%
2011 4057705 84673 2.1%
2012 4119687 80132 1.9%
2013 3489799 85845 2.5%
2014 3816198 94421 2.5%
2015 4174551 106194 2.5%
2016 4141657 125950 3.0%
2017 4870544 146378 3.0%
2018 4479910 169158 3.8%
2019 4675636 163631 3.5%
2020 1349048 102547 7.6%
2021 1466800 98653 6.7%
2022 954529 129456 13.6%
2023 1256795 157703 12.5%
2024 2172371 174843 8.0%
2025 2015250 169174 8.4%

at points of entry (Choi et al. 2021). These non-native mealybugs may have subsequently spread to other regions
worldwide through the international trade of succulent plants (rather than necessarily originating from South
Korea), where their populations have expanded rapidly, and they have become major pests. South Korea imports
large quantities of plant material from many countries each year. Therefore, preventive actions are required
to prevent the entry and establishment of invasive species. This paper provides an updated list of scale insects
intercepted from imported plants, including plants for ornamental planting, fruits, cut flowers, and leaf cuttings,
etc., into South Korea during the period of 2010 to 2025. In addition, predictions are made on potential invasive
species of scale insects that could threaten South Korean crops by analyzing information on intercepted species.

Materials and Methods

Data of scale insects intercepted at South Korean ports of entry on imported plants from 2010 to 2025 (Table 1)
was extracted from the Pest Information System (PIS) (2025). Information on the number of scale insect species
known to occur in the South Korean and in six zoogeographic regions (Table 2) was gathered from papers related
to South Korean scale insects (Choi et al. 2021; Park and Lee 2021; Kim et al. 2024) and ScaleNet, a website that
includes updated information on most of the species of scale insects that has been published worldwide (Garcia
Morales et al. 2016). The present updated list of scale insects intercepted from imported plants (Table 3) is based
on records of the PIS database. A total of 152 species of scale insects were intercepted at South Korean ports of
entry from 229 consignments of plants originating from 55 countries worldwide during the past sixteen years
(2010-2025). This list contains the identification of specimens to species, genus or family level depending upon
the quality of the sample, the life stage that was intercepted and the current taxonomic knowledge of the taxon
(Table 4; PIS 2025). The valid names used here for the Coccomorpha follow that of the ScaleNet database (Garcia
Morales et al. 2016; POWO 2026). Some slide-mounted specimens examined in this study are deposited in the
Collection of Plant Quarantine Technology Center, APQA.
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Results

There are about 8510 known species of scale insects (Hemiptera: Coccomorpha) distributed in 35 families world-
wide (Garcia Morales et al. 2016), and among them, 211 species belonging to 17 families have been reported in
South Korea (Park and Lee 2021). The following families comprise the most species diversity: Diaspididae (79
species), Pseudococcidae (52 species), Coccidae (39 species) and Eriococcidae (14 species). The other minor
families, namely Asterolecaniidae, Monophlebidae and Rhizoecidae, are each represented by only one or a few
species. The number of species in the families that are known to occur in South Korea and in the six zoogeo-
graphic regions is shown in Table 2. South Korean scale insects account for only about 3% of the total number of
species known worldwide, and therefore many species have the potential to enter and establish in South Korea
if conditions are favorable. In fact, not all invasive species become major pest species; however, any scale insect
species that has been separated from its natural enemies and can survive the environmental conditions in its new
environment, has the potential to become a pest species in a non-native habitat (Miller et al. 2005). A total of
152 species from seven families were found during the period 2010 to 2025 (Table 3). Among the scale insects
detected during the import plant quarantine process, 57% were not identified at the species level (Table 4; PIS
2025). Armored scales (Diaspididae; 81 species), mealybugs (Pseudococcidae; 46 species), and soft scales (Coc-
cidae; 15 species) constituted the main groups, which follow the species diversity of these families worldwide and
in South Korea, specifically. The other families are each represented by a few species (Table 3). Between 2010 and
2025, commodities on which scale insects were detected accounted for an average of 5% of the total import plant
quarantine inspections (Table 1). Over the past 16 years, a total of 29577 interceptions involved scale insects, of
which 24118 (81%) were intercepted on fruits, 2910 (10%) on plants for ornamental planting, and 2549 (9%)
on cut flowers and leaf cuttings. The majority of detections occurred in commodities such as bananas from the
Philippines and oranges from the USA, considered to be of lower risk (Table 3). Detection rates by plant genera
revealed that Musa L. (44%) was the most frequently infested, followed by Citrus L. (20%), Ananas Mill. (7%),
Durio L. (7%) and Persea Mill. (3%) (Fig. 1). By country, detection rates were highest from the Philippines (40%),
USA (18%), Thailand (15%), Peru (4%), and Indonesia (3%) (Fig. 1).

Armored scales (Diaspididae) occur in every part of the world where plants grow. This family is the most
species-rich of all scale insect families, and there are approximately 2715 species known worldwide (Garcia
Morales et al. 2016). Of these, 79 species (3%) are known to occur in South Korea and 898 species (33%) in the
Palaearctic region (Table 2). Armored scales were intercepted 10787 times between 2010 and 2025; of the 81
species intercepted, 42 are quarantine pests in South Korea and have the potential to become pest species if intro-
duced to South Korea (Table 3). The three species most frequently intercepted at South Korea points of entry are
the aglaonema scale, Aspidiotus excisus Green (representing 16% of the armored scale interceptions, 1727 times),
the California red scale, Aonidiella aurantii (Maskell) (15%, 1622), and the oleander scale, Aspidiotus nerii Bou-
ché (12%, 1313). In terms of host plants, Citrus (fruits) was the most common intercepted host, accounting for
47% of the armored scale interceptions, with A. aurantii (1513 times) and A. nerii (1286) predominantly identi-
fied from this host. Musa (fruit) (26%) was the second most frequently detected host plant for armored scales,
after Citrus, with A. excisus (1719 times) identified mainly from this host.

The mango scale, Aulacaspis tubercularis Newstead, described on Cinnamomum verum J. Presl from Indo-
nesia in the 1900s, has now spread to many other tropical and subtropical countries (Watson and Kondo 2022d).
This species damages mango (Mangifera indica L.) leaves and fruits, affecting their commercial value and export
potential (Watson and Kondo 2022d). The mango scale was intercepted 17 times, including in mango seedlings
from India, Taiwan, and Vietnam. Native Cinnamomum and Persea plants in South Korea could be at risk if this
pest is introduced. Severe outbreaks of this insect pest have occurred in many countries outside its native range
indicating a high pest potential (Miller and Davidson 2005).

The cyanophyllum scale, Hemiberlesia cyanophylli (Signoret), was intercepted 14 times, primarily on suc-
culent plants. This species is now widely distributed across tropical and subtropical regions due to the trade in
live plant seedlings (Watson and Kondo 2022a). It is highly polyphagous, causing damage to various ornamentals
(Davidson and Miller 1990). This species is also considered a quarantine pest in Australia and therefore requires
ongoing monitoring (Watson and Kondo 2022a).
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Table 2. Number of scale insect species known to occur in South Korea and in the six zoogeographic regions, and the per-
centage of the total number of known species. Global data is derived from ScaleNet (Garcia Morales et al. 2016) and South
Korean data is from Check List of Insects from Korea (Park and Lee 2021).

Regions Aclerdidae :Asterolecaniidae. Beesoniidae Cerococcidae Coccidae Conchaspididae
8 S£8% _8 S8 _8 S8 _8 £33 _8 £8 _8%8 =.
S8 &9 8% &9 TV ST FYY ST Y £TY Y =23
s 2 ~Q g9 ~ ¥ ! *5 Y] ~Q g9 ~Q g9 ~ ¥ ! *5 Y halllt' 4
F S & B& RE FF RE BFF RE EE 2 EFE =5
South Korea 1 2% 2 1% 1 6% 1 1% 39 3% 0 0%
Afrotropical 11 17% 25 10% 0 0% 24 29% 277 22% 16 53%
Australasian 3 5% 44 18% 1 6% 16 20% 216 17% 3 10%
Nearctic 22 35% 29 12% 0 0% 11% 170 14% 4 13%
Neotropical 8 13% 55 22% 4 25% 9 11% 309 25% 8 27%
Oriental 11 17% 61 24% 11 69% 11% 217 17% 5 17%
Palaearctic 18 29% 111 44% 2 13% 23 28% 347 28% 2 7%
Worldwide 63 100% 251 100% 16 100% 82 100% 1254 100% 30 100%
Regions .y ; . . ; . ; .. Lecanodiaspi- .
Diaspididae @ Eriococcidae @ Kermesidae :@ Kuwaniidae : didae ¢ Matsucoccidae
_8 £8 _8 £8 _8 £8 _8 £8 _8 £8 _38 =g
S8 S99 :88% ST TV LT Y £Y TP ST IV =23
s Q ~Q g9 ~Q g9 ~Q g9 ~Q g9 ~Q g9 halllt' 4
ES RE EF& & BF 28 F& 28 F& & B& =&
South Korea 79 3% 14 2% 4 4% 1 11% 2 2% 2 5%
Afrotropical 594 22% 11 2% 1 1% 1 11% 2 2% 0%
Australasian 513 19% 291 43% 1 1% 0 0% 5 6% 0%
Nearctic 437 16% 106 16% 34 37% 2 22% 1 1% 19 44%
Neotropical 398 15% 95 14% 0% 0 0% 4 5% 2 5%
Oriental 811 30% 23 3% 4% 1 11% 7 8% 0%
Palaearctic 893 33% 193 28% 51 56% 5 56% 6 7% 19 44%
Worldwide 2715 100% 681 100% 91 100% 9 100% 84 100% 43 100%
Regions Monophlebidae: Ortheziidae :Pseudococcidae Putoidae Rhizoecidae Steingeliidae
3 Sg _35 %3 _5 T3 _sg Tz _35 Ts _3 =,
S9 =% @9 SS9 E9 LT FYg 2T 9 2T  ZFT &g
s 2 - =2 g2 ~ 2 52 - =2 g2 zZ 8
ES ®% B8 ®& BEF x®& BEF 2 & 2 5&F =z
South Korea 5 2% 2 1% 52 3% 1 2% 4 2% 1 10%
Afrotropical 63 24% | 41  18% . 282  14% . 0 0% 36 16% 0 0%
Australasian 61 23% 24 11% 522 25% 0 0% 35 15% 4 40%
Nearctic 30 11% 47 21% 391 19% 26 49% 56 25% 4 40%
Neotropical 45 17% 71 32% 253 12% 10 19% 89 39% 0 0%
Oriental 61  23% . 32 14% 335  16% 1 2% 39 17% 0 0%
Palaearctic 43 16% 38 17% ; 719 35% 18 34% 53 23% 3 30%
Worldwide 267 100% 222 100% 2064  100% 53 100% 226 100% 10 100%
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Table 3. List of scale insects intercepted at South Korean ports of entry between 2010 and 2025 [Total Int: number of inter-
cepted records of scale species, In Kor: distributed in South Korea, Codes for the type of commodity are as follows: plants for

ornamental planting ®, fruits ®, cut flowers, and leaf cuttings ©].

Species of scale insects

Total In  Host genus
. . . . L. .
(* quarantine pest in Int Kor (Other: unidentified host plants) Consignment origin Years intercepted
South Korea)
Asterolecaniidae
Bambusaspis bambusae (Boisduval) 1 Phyllostachys® China 2010
Planchonia stentae (Brain) 1 Echeveria® USA 2016
Russellaspis pustulans (Cockerell)* 1 Echeveria® Mexico 2010
Coccidae
Ceroplastes ceriferus (Fabricius) 3 Yes  Magnolia®, Ficus®, Other® Japan, China, Taiwan 2012, 2015
Ceroplastes floridensis Comstock* 1 Brunia© South Africa 2024
Ceroplastes japonicus Green 3 Yes  Clerodendrum®, Euonymus®, Other© Japan, Italy 2010, 2016, 2019
Ceroplastes rubens Maskell 3 Yes  Diospyros®, Mangifera®, Other® Japan, Sri Lanka, Thailand 2013, 2018, 2023
Ceroplastes rusci (Linnaeus)* 2 Pandanus©, Other® Israel, Vietnam 2010, 2020
Ceroplastes stellifer (Westwood)* 1 Garcinia® Thailand 2011
Coccus hesperidum Linnaeus 217 Yes  Agave®, Asplenium@©, Brassica©, Citrus©®, Australia, Chile, China, 2010-2025
Cymbidium®, Dracaena®, Durio®, Colombia, Ecuador,
Eryngium®©, Heliconia©, Howea®, Ixora®, Indonesia, Japan,
Musa®, Pandanus©, Protea®©, Schefflera®, Netherlands, New
Skimmia©, Tradescantia®, Vaccinium®, Vitex©, Zealand, Philippines,
Zamioculcas©®, Other©® Poland, South Africa, Sri
Lanka, Taiwan, Thailand,
USA, Vietnam
Coccus longulus (Douglas)* 2 Brassica© Vietnam 2017, 2022
Coccus viridis (Green)* 7 Camellia®, Litchi®, Musa©, Schefflera®, Other©  China, Indonesia, 2013, 2015, 2020,
Malaysia, Vietnam 2022
Discochiton expansum (Green) 1 Other© Vietnam 2013
Parasaissetia nigra (Nietner) 5 Yes  Agave®, Durio®, Musa®, Other® Indonesia, Japan, 2018-2019, 2022
Philippines, Thailand
Protopulvinaria pyriformis (Cockerell)* 2 Other©® Indonesia, Italy 2019, 2022
Pulvinaria psidii Maskell* 1 Brassica© Vietnam 2011
Saissetia coffeae (Walker) 4 Yes  Asplenium© Japan 2020-2022
Saissetia oleae (Olivier)* 5 Durio®, Olea®, Other© Italy, Netherlands, New 2011-2012, 2017,
Zealand, Thailand 2020
Diaspididae
Aonidiella aurantii (Maskell)* 1622 Brassica©, Citrus©®, Cocos®, Dypsis®, Australia, Brazil, Chile, 2010-2025
Leucospermum®©, Mangifera®, Musa©®, Indonesia, Israel, Mexico,
Opuntia®, Pandanus©, Persea®, Schefflera®, Peru, Philippines,
Other© South Africa, Sri Lanka,
Thailand, USA, Vietham
Aonidiella citrina (Coquillett) 31 Yes  Citrus©®, Cocos®, Ficus®, Mangifera®, Musa©, Cambodia, China, 2017-2025
Pandanus© Thailand, USA, Vietnam
Aonidiella comperei McKenzie* 2 Citrus© Thailand 2017-2018
Aonidiella inornata McKenzie* 19 Cocos®, Mangifera®, Musa©®, Pandanus©, Cambodia, Thailand, 2019-2023, 2025
Persea© Vietnam
Aonidiella orientalis (Newstead)* 85 Acacia®©, Brassica®©, Citrus®, Cocos®, Dypsis®,  Cambodia, China, 2010, 2012, 2014,
Mangifera®, Musa©®, Other©® Ecuador, India, Malaysia, 2016-2025
Mexico, Peru, Philippines,
Thailand, USA, Vietnam
Aspidiella sacchari (Cockerell)* 1 Saccharum© Vietnam 2019
Aspidiotus chinensis Kuwana and 1 Cymbidium® Japan 2015
Muramatsu*
Aspidiotus coryphae Cockerell and 6 Citrus®, Grevillea®©, Skimmia© Italy, Netherlands, USA 2023-2024

Robinson*
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Species of scale insects

Total In  Host genus
. . . . .. .
(* quarantine pest in Int Kor (Other: unidentified host plants) Consignment origin Years intercepted
South Korea)
Aspidiotus destructor Signoret 95 Yes  Agapanthus©, Arecaceae®, Citrus©®, Cocos®, China, Guatemala, 2010, 2012,
Dypsis®, Garcinia® ®, Heliconia®©, Howea®, Indonesia, Italy, Malaysia, 2014-2025
Hyphaene®, Mangifera®, Musa©®, Pandanus©,  Mexico, Netherlands,
Persea®©, Piper®©, Strelitzia©, Other©® Peru, Philippines,
Thailand, USA, Vietnam
Aspidiotus excisus Green* 1727 Aglaonema®, Ananas®, Musa®, Picea®, Other©  Canada, China, Ecuador, 2010-2024
Guatemala, Japan,
Malaysia, Mexico,
Mozambique, Peru,
Philippines, Sri Lanka,
Thailand, Vietnam
Aspidiotus nerii Bouché* 1313 Acacia©, Actinidia®, Camellia®, Citrus®, Chile, China, Indonesia, ~ 2010-2025
Echeveria®, Leucospermum©, Musa®, Olea®, Israel, Italy, Japan,
Opuntia®, Protea®©, Vaccinium®, Other©® Netherlands, New
Zealand, Peru, South
Africa, Spain, Thailand,
USA
Aulacaspis madiunensis (Zehntner)* 1 Cymbopogon© Vietnam 2012
Aulacaspis rosae (Bouché) 3 Yes  Cymbopogon©, Mangifera®, Musa® Philippines, Thailand, 2012,2018, 2023
Vietnam
Aulacaspis rosarum Borchsenius 3 Yes Rosa® China, Japan 2023, 2025
Aulacaspis tubercularis Newstead* 17 Cocos®, Mangifera®, Mangifera®, Musa©, Rosa® China, India, Philippines, 2015-2017,2019-
Taiwan, Thailand, USA, 2021, 2023-2025
Vietnam
Aulacaspis vitis (Green)* 5 Durio®, Mangifera®, Musa® Thailand, Peru 2013-2014, 2018,
2024-2025
Aulacaspis yasumatsui Takagi* 2 Cycas® Thailand 2020
Carulaspis juniperi (Bouché) 2 Thuja®, Other© Ttaly, USA 2018, 2020
Chrysomphalus aonidum (Linnaeus) 17 Yes  Cocos®, Dracaena®, Dypsis®, Other©® Costa Rica, Indonesia, 2011-2013, 2016,
Malaysia, Taiwan, 2019-2020, 2022
Vietnam
Chrysomphalus bifasciculatus Ferris 1 Yes  Cocos® Vietnam 2021
Chrysomphalus dictyospermi (Morgan) 11 Yes  Brassica©, Cocos®, Dracaena®, Mangifera®, Brazil, China, Costa Rica, 2014-2015, 2017,
Musa©, Other© Thailand, Vietnam 2019-2022, 2024
Clavaspis herculeana (Cockerell and 1 Other® USA 2020
Hadden)*
Comstockaspis perniciosa (Comstock) 7 Yes  Actinidia®, Chaenomeles®, Jasminum®©, Japan, Netherlands, USA, 2011, 2017, 2021,
Prunus®® Uzbekistan 2023-2024
Davidsonaspis aguacatae (Evans Watson 3 Persea® Mexico 2020-2021, 2023
and Miller)
Diaspidiotus ancylus (Putnam)* 2 Actinidia® New Zealand 2013
Diaspis boisduvalii Signoret 582 Yes  Ananas®, Cattleya®, Cocos®, Cymbidium®, Colombia, Ecuador, 2010-2025
Musa©®, Opuntia®, Persea® Germany, Guatemala,
Indonesia, Japan,
Mexico, Netherlands,
Peru, Philippines, USA,
Vietnam
Diaspis bromeliae (Kerner) 11 Yes  Ananas©®, Cattleya®, Hylocereus®, Opuntia®, Indonesia, Italy, Japan, 2010-2012, 2016,
Succulent®, Other® Philippines, Thailand, 2019, 2021, 2024
Vietnam
Diaspis echinocacti (Bouché) 36 Yes  Cattleya®, Dudleya®, Echeveria®, Hylocereus®,  China, Germany, 2011, 2013-2023,
Opuntia®, Succulent®, Other® Indonesia, Italy, Japan, 2025
Mexico, USA, Vietnam
Duplachionaspis divergens (Green) 169 Yes  Cymbopogon©, Other© Cambodia, Malaysia, 2010-2025
Thailand, Vietnam
Duplaspidiotus claviger (Cockerell)* 2 Brassica©, Other© Vietnam 2017-2018
Fiorinia phantasma Cockerell and 7 Dypsis®, Ficus®, Other® Malaysia, Thailand 2010-2011,

Robinson*

2017-2018
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Species of scale insects

Total In  Host genus
. . . . .. .
(* quarantine pest in Int Kor (Other: unidentified host plants) Consignment origin Years intercepted
South Korea)
Furcaspis biformis (Cockerell)* 1 Succulent® Indonesia 2010
Gymnaspis aechmeae Newstead* 8 Aechmea®, Aeonium®, Billbergia®, Other® Indonesia, Thailand 2021, 2024-2025
Hemiberlesia cyanophylli (Signoret)* 14 Carissa®, Citrus®, Crassula®, Echeveria®, China, Indonesia, Mexico, 2010-2013,
Gasteria®, Haworthia®, Opuntia®, Succulent®,  Spain, Taiwan, Thailand, 2017-2019
Other® USA
Hemiberlesia diffinis (Newstead)* 5 Mangifera®, Persea® Thailand, USA 2023-2025
Hemiberlesia lataniae (Signoret) 874 Yes  Actinidia®, Brassica©, Cocos®, Codiaeum®, Australia, Chile, China, ~ 2010-2025
Cucurbita®, Durio®, Dypsis®, Leucospermum®©,  Indonesia, Israel,
Mangifera®, Musa©®, Olea®©, Persea©®, Italy, Japan, Malaysia,
Protea©, Schefflera®, Senecio®, Strelitzia®, Mexico, Netherlands,
Other©® New Zealand, Peru,
Philippines, South Africa,
Tonga, USA, Vietnam
Hemiberlesia palmae (Cockerell)* 41 Dypsis®, Musa®, Strelitzia®©, Other® Ecuador, Indonesia, 2010-2012, 2016,
Malaysia, Mexico, 2024
Netherlands, Philippines
Hemiberlesia rapax (Comstock)* 96 Actinidia®, Citrus®, Cocos®, Grevillea®©, Persea®, Chile, China, Mexico, 2010-2025
Protea©, Vaccinium®, Vitis®, Other® New Zealand, Peru, South
Africa, USA, Vietnam
Howardia biclavis (Comstock)* 7 Ficus®, Jatropha®, Pelargonium®, Plumeria®, Indonesia, Malaysia 2010, 2012, 2014,
Other® 2021-2022
Kuwanaspis howardi (Cooley) 3 Yes  Phyllostachys®, Other©® China, Japan 2011, 2018, 2023
Lepidosaphes beckii (Newman)* 1154 Citrus® Argentina, Chile, Israel, 2010-2024
Mexico, South Africa,
USA
Lepidosaphes camelliae Hoke* 2 Camellia®, Codiaeum® China, Sri Lanka 2014, 2020
Lepidosaphes chinensis Chamberlin* 7 Aglaonema®, Cycas®, Dracaena®, China, Japan 2010, 2016-2017
Parthenocissus®, Taxus®
Lepidosaphes laterochitinosa Green* 167 Aglaonema®, Cocos®, Dracaena®, Sansevieria®,  China, Indonesia, 2010-2025
Other® Malaysia, Philippines,
Taiwan, Thailand,
Vietnam
Lepidosaphes pinnaeformis (Bouché) 1 Yes  Dudleya® USA 2017
Lepidosaphes rubrovittata Cockerell 2 Codiaeum® Costa Rica 2013
Lepidosaphes tapleyi Williams* 1 Other© China 2013
Lepidosaphes tokionis (Kuwana)* 6 Codiaeum®, Other® Costa Rica, Sri Lanka 2011-2014
Lepidosaphes ulmi (Linnaeus) 2 Yes  Punica®, Vaccinium® USA, Uzbekistan 2011, 2021
Lindingaspis rossi (Maskell)* 1 Persea® Mexico 2017
Lopholeucaspis cockerelli (Grandpre and 1 Cornus® Japan 2015
Charmoy)
Lopholeucaspis japonica (Cockerell) 4 Yes  Clerodendrum®, Styrax®, Wisteria® Japan 2012-2013, 2016
Melanaspis bromiliae (Leonardi) 28 Ananas® Malaysia, Philippines, 2010-2012, 2016,
Vietnam 2022-2023
Melanaspis smilacis (Comstock)* 2 Ananas®, Succulent® Ecuador, Guatemala 2018, 2023
Mycetaspis personata (Comstock)* 193 Citrus®, Durio®, Mangifera®, Musa©, Brazil, Cambodia, Mexico, 2020-2025
Operculicarya®, Pandanus© Peru, Thailand, Vietnam
Octaspidiotus stauntoniae (Takahashi) 2 Yes Jasminum®© Netherlands, Italy 2018
Odonaspis saccharicaulis (Zehntner)* 2 Cymbopogon®, Other© China, Thailand 2017, 2024
Parlatoria camelliae Comstock 2 Yes  Citrus® Mexico 2016
Parlatoria cinerea Hadden in Doane and 12 Citrus©®, Stephanotis® China, Israel, Mexico, 2010-2014, 2016-
Hadden* Thailand, Vietnam 2017, 2019-2020
Parlatoria citri McKenzie 2 Citrus© Thailand 2013,2017
Parlatoria oleae (Colvée)* 1 Leucadendron© USA 2019
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Parlatoria pergandii Comstock 75 Yes  Citrus©®, Epipremnum®, Mangifera®®, Other© Indonesia, Japan, Mexico, 2010-2022, 2024
South Africa, Sri Lanka,
Thailand, USA
Parlatoria pittospori Maskell* 2 Leucospermum@©, Other© South Africa 2010, 2017
Parlatoria proteus (Curtis) 9 Yes  Dracaena®, Sansevieria®, Yucca® China, Indonesia, 2010-2011, 2016,
Malaysia, Sri Lanka 2018, 2021
Parlatoria ziziphi (Lucas)* 806 Citrus©, Other© Australia, Cambodia, 2010-2019
Thailand
Pinnaspis aspidistrae (Signoret) 55 Yes  Amorphophallus®, Brassica®©, Citrus®, Cocos®,  China, Costa Rica, 2010-2024
Dracaena®, Durio®, Musa©®, Pandanus©, Indonesia, Mexico,
Sansevieria®, Succulent®, Tillandsia®, Yucca®,  Myanmar, Peru, Tanzania,
Other©® Thailand, USA, Vietnam
Pinnaspis buxi (Bouché) 5 Yes  Codiaeum®, Dracaena®, Dypsis®, Ixora®, Sri Lanka, Vietnam 2010, 2014
Polyscias®
Pinnaspis musae Takagi* 194 Musa® Philippines 2010-2017
Pinnaspis strachani (Cooley) 25 Yes  Asplenium®, Brassica©, Citrus®, Cocos®, Costa Rica, Indonesia, 2012,2014-2023
Dracaena®, Persea©, Sansevieria® Mexico, Thailand, USA,
Vietnam
Pseudaonidia duplex (Cockerell) 4 Yes  Vaccinium® China 2011
Pseudaonidia paeoniae (Cockerell) 5 Yes  Acer®, Rhododendron® Japan 2014-2016, 2023
Pseudaonidia trilobitiformis (Green)* 63 Brassica©, Garcinia®, Mangifera®, Musa©, Brazil, Philippines, 2014, 2016,
Persea© Thailand, Vietnam 2018-2025
Pseudaulacaspis cockerelli (Cooley) 240 Yes  Agave®, Arecaceae®, Brassica®©, Camellia®, Australia, Cambodia, 2010-2025
Cocos®, Cymbopogon©, Dracaena®, Durio®, China, India, Indonesia,
Dypsis©®, Ficus®, Hyphaene®, Leucadendron©,  Malaysia, Philippines,
Leucospermum@, Livistona©, Mangifera®®, South Africa, Taiwan,
Melaleuca©, Musa©®, Persea®©, Plumeria®, Thailand, USA, Vietnam
Stephanotis®, Strelitzia©®, Taxus®,
Thryptomene®, Virgilia®, Yucca®, Other©®
Pseudaulacaspis eugeniae (Maskell) 1 Other© Malaysia 2017
Pseudaulacaspis pentagona (Targioni 47 Yes  Actinidia®®, Codiaeum®, Cucurbita®, China, France, Indonesia, 2010-2023
Tozzetti) Diospyros®, Euonymus®, Ficus®, Hibiscus®, Italy, Japan, New Zealand,
Hyphaene®, Morus®, Olea®, Parthenocissus®, Sri Lanka, Taiwan,
Plumeria®, Prunus©®, Rhizophora®, Sophora®,  Thailand, Tonga, USA
Syringa®, Taxus®, Other®
Pseudaulacaspis prunicola (Maskell) 1 Yes  Prunus© China 2025
Rolaspis lounsburyi (Cooley) 1 Other© South Africa 2011
Selenaspidus articulatus (Morgan)* 2 Adenia®, Musa® Peru, Tanzania 2015, 2024
Selenaspidus rubidus McKenzie 1 Other© South Africa 2012
Unaspis citri (Comstock)* 1 Citrus® Mexico 2015
Unaspis yanonensis (Kuwana) 1 Yes  Panax® China 2021
Eriococcidae
Acanthococcus coccineus (Cockerell)* 2 Opuntia® Italy 2016, 2020
Monophlebidae
Icerya purchasi Maskell 8 Yes  Acacia®©, Citrus®, Eucalyptus©, Platycerium®, China, Italy, Netherlands, 2015, 2017,
Other© Thailand, USA 2020-2023
Icerya seychellarum (Westwood)* 3 Musa®, Other©® Colombia, Indonesia, 2010, 2016, 2023
Japan
Pseudococcidae
Delottococcus confusus (De Lotto) 1 Protea© South Africa 2016
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Dysmicoccus brevipes (Cockerell)* 2258 Aeonium®, Agave®, Alocasia®, Ananas©@®®, Cambodia, China, 2010-2025
Annona®, Brassica®©, Citrus©®, Cocos®, Colombia, Costa Rica,
Codiaeum®, Cucurbita®, Dracaena®, Durio®, Ecuador, Indonesia,
Dypsis®, Ficus®, Heliconia©, Monstera®, Israel, Japan, Malaysia,
Musa©®, Nephrolepis©, Polyscias®, Mexico, Myanmar,
Radermachera®, Rhizophora®, Sansevieria®, Netherlands, Panama,
Schefflera®, Other©® Peru, Philippines, Sri
Lanka, Taiwan, Thailand,
Tonga, USA, Vietnam
Dysmicoccus lepelleyi (Betrem) 2 Cocos® Philippines 2012, 2017
Dysmicoccus neobrevipes Beardsley* 8801 Agave®, Aglaonema®, Alocasia®, Ananas®, Cambodia, China, 2010-2025
Artocarpus®, Citrus®, Cocos®, Dracaena®, Colombia, Costa Rica,
Durio®, Ficus®, Heliconia©, Musa®, Ecuador, Guatemala,
Radermachera®, Sansevieria®, Schefflera®, Indonesia, Malaysia,
Succulent®, Tillandsia®, Yucca®, Other® Mexico, Myanmar, Peru,
Philippines, Sri Lanka,
Thailand, USA, Vietnam
Dysmicoccus nesophilus Williams and 3 Musa® Costa Rica, Philippines 2016
‘Watson*
Exallomochlus hispidus (Morrison) 7 Cocos®, Durio®, Other® Indonesia, Thailand 2012,2017-2018
Ferrisia malvastra (McDaniel)* 1 Other© Israel 2018
Ferrisia virgata (Cockerell)* 64 Adenium®, Alocasia®, Ananas©®, Brassica©, China, Costa Rica, 2010-2012,
Codiaeum®, Cymbopogon®©, Dieffenbachia®, Indonesia, Malaysia, 2014-2025
Dracaena®, Durio®, Eryngium©, Euphorbia®, Mexico, Netherlands,
Ficus®, Lactuca®©, Musa©®, Pandanus©, Other® Peru, Philippines, Spain,
Taiwan, Thailand,
Vietnam
Hordeolicoccus nephelii (Takahashi)* 2 Durio® Thailand 2017, 2019
Hypogeococcus pungens Granara de 2 Opuntia®, Succulent® Italy 2019, 2021
Willink*
Hypogeococcus spinosus Ferris* 1 Other® Spain 2012
Maconellicoccus hirsutus (Green)* 38 Ananas®, Durio®, Ficus®, Mangifera® China, Philippines, 2013,2017-2022
Thailand
Nipaecoccus nipae (Maskell) 7 Yes  Cocos®, Musa®, Portulacaria®, Other® Cambodia, China, China, 2012, 2020-2021
Indonesia, Philippines
Nipaecoccus viridis (Newstead)* 5 Citrus© Thailand 2010-2012, 2014,
2018
Palmicultor browni (Williams) 1 Musa® Philippines 2011
Palmicultor palmarum (Ehrhorn)* 39 Agave®, Cocos®, Musa© Indonesia, Thailand, 2013,2015-2023
Vietnam
Paracoccus burnerae (Brain)* 8 Dracaena®, Leucospermum®©, Other© Indonesia, Malaysia, 2016-2017, 2023
Philippines, South Africa
Paracoccus interceptus Lit* 1 Musa® Philippines 2011
Paracoccus solani Ezzat and McConnell* 5 Aloe®, Echeveria®, Opuntia®, Vaccinium® Chile, Indonesia, Italy 2012, 2015-2016,
2019
Phenacoccus madeirensis Green 3 Fragaria®, Ocimum©, Other© Ecuador, Japan, USA 2010, 2013
Phenacoccus parvus Morrison* 1 Cucurbita® Tonga 2015
Phenacoccus solani Ferris* 26 Agave®, Ananas®, Echeveria®, Euphorbia®, China, Indonesia, Italy, 2010, 2012-2017,
Ficus®, Greenovia®, Other® Japan, Netherlands, 2019, 2021-2023
Philippines, Thailand,
USA
Phenacoccus solenopsis Tinsley* 5 Dracaena®, Opuntia®, Succulent® China, Indonesia 2014, 2016, 2021
Planococcus citri (Risso) 65 Yes  Aeonium®, Begonia®, Citrus®, Cotyledon®, Chile, China, Indonesia, ~ 2010-2013,

Durio®, Echeveria®, Euphorbia®, Ficus®,
Garcinia®, Leucospermum®, Litchi®, Opuntia®,
Polyscias®, Radermachera®, Sempervivum®,
Vitis®, Wrightia®, Other©®

Israel, Japan, Netherlands, 2015-2022
South Africa, Spain,
Thailand, USA, Vietnam
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Planococcus ficus (Signoret)* 25 Citrus®, Trachelospermum®, Vitis® USA, Japan, Spain 2011-2016, 2020,
2022
Planococcus kraunhiae (Kuwana) 1 Yes  Ficus® Indonesia 2021
Planococcus lilacinus (Cockerell)* 4 Ficus® China, Thailand 2015-2016
Planococcus minor (Maskell)* 534 Aeonium®, Agave®, Alocasia®, Ananas®, Australia, Chile, China, 2010-2025
Annona©®, Anthurium®, Brassica©, Citrus®, Costa Rica, Germany,
Cocos®®, Codiaeum®, Crassula®, Dracaena®, Indonesia, Israel, Italy,
Durio®, Echeveria®, Euphorbia®, Ficus®, Japan, Malaysia, Mexico,
Jatropha®, Kalanchoe®, Leucadendron©, Netherlands, Philippines,
Musa®, Opuntia®, Philodendron®, Polyscias®, South Africa, Spain,
Radermachera®, Sansevieria®, Schefflera®, Taiwan, Thailand,
Sedum®, Sempervivum®, Succulent®, Thymus©,  Ukraine, USA, Vietnam
Virgilia©, Vitis®, Other©®
Pseudococcus baliteus Lit* 37 Cocos®, Dracaena®, Dypsis®, Ficus®, Litchi®, China, Indonesia, 2016-2021, 2023
Polyscias®, Radermachera®, Other® Thailand, Vietnam
Pseudococcus calceolariae (Maskell)* 16 Citrus®, Ficus®, Agave®, Vaccinium®, Chile, China, Indonesia, 2010-2011, 2014—
Monstera®, Echeveria®, Protea®©, Vitis® New Zealand, South 2015, 2017-2020
Africa, USA
Pseudococcus comstocki (Kuwana) 14 Yes  Ficus®, Musa®, Panax®, Polyscias®, China, Indonesia, 2010-2012, 2015-
Radermachera® Philippines 2016, 2024-2025
Pseudococcus cryptus Hempel* 6 Citrus©, Heliconia®©, Polyscias®, Other® Indonesia, Sri Lanka, 2010-2012, 2014,
Thailand 2016, 2018
Pseudococcus dendrobiorum Williams 2 Ficus®, Pandanus© China, Vietnam 2021
Pseudococcus elisae Borchsenius* 300 Ficus®, Musa®, Radermachera® China, Colombia, Costa  2012-2016,
Rica, Ecuador, Guatemala, 2019-2025
Japan, Mexico, Peru,
Vietnam
Pseudococcus jackbeardsleyi Gimpel and 33 Aglaonema®, Alpinia©, Citrus©, Ficus®, China, Indonesia, 2010-2014, 2017,
Miller* Musa®, Ocimum®©, Polyscias®, Radermachera®,  Malaysia, Netherlands, 2020
Succulent®, Other©® Peru, Thailand, Vietnam
Pseudococcus longispinus (Targioni 552 Actinidia®, Adenium®, Agave®, Aglaonema®, Australia, Chile, China, ~ 2010-2025
Tozzetti)* Alocasia®, Ananas®, Begonia®, Bougainvillea®,  Costa Rica, Ecuador,
Caladium®, Calathea®, Citrus©®, Clematis©, Germany, Indonesia,
Cocos®, Codiaeum®, Dracaena©®, Durio®, Israel, Italy, Japan,
Dypsis®, Echeveria®, Epipremnum®, Ficus®, Malaysia, Netherlands,
Hyphaene®, Jasminum®©, Jatropha®, Kalanchoe®, New Zealand, Peru,
Mangifera®, Mangifera®, Musa®, Neofinetia®, Philippines, South Africa,
Opuntia®, Persea©®, Polyscias®, Protea®©, Sri Lanka, Taiwan,
Radermachera®, Ruscus©, Sansevieria®, Thailand, USA, Vietnam
Schefflera®, Stephanotis®, Succulent®,
Tillandsia®, Vaccinium®, Virgilia©, Vitis®,
Wrightia®, Yucca®, Zantedeschia©, Other©®
Pseudococcus maritimus (Ehrhorn)* 23 Annona®, Musa®, Schefflera®, Vitis® Australia, Guatemala, 2010-2015,
Peru, Taiwan, Thailand, 2020-2021
USA
Pseudococcus meridionalis Prado 1 Vaccinium® Chile 2015
Pseudococcus viburni (Signoret)* 125 Actinidia®, Adenium®, Ananas©, Ananas®, Australia, Chile, 2010-2022
Citrus®, Cocos®, Echeveria®, Hydrangea©, Colombia, Czech
Musa®, Opuntia®, Pelargonium®, Prunus®, Republic, Ecuador,
Punica®, Succulent®, Vaccinium®, Vitis®, Guatemala, Indonesia,
Other® Israel, Italy, Netherlands,
New Zealand, Peru,
Philippines, Poland,
Thailand, USA,
Uzbekistan
Rastrococcus iceryoides (Green)* 1 Citrus© Thailand 2015
Rastrococcus invadens Williams* 2 Citrus©, Persea© Thailand, Vietnam 2023
Rastrococcus neoguineensis Williams and 11 Citrus© Thailand 2013-2016
Watson
Rastrococcus spinosus (Robinson)* 1 Citrus© Thailand 2013
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Vryburgia amaryllidis (Bouché)* 49 Aeonium®, Crassula®, Echeveria®, Haworthia®,  Australia, China, France, 2010-2017,
Opuntia®, Sedum®, Succulent®, Other® Germany, Hungary, 2019-2021, 2023
Indonesia, Italy, Japan,
Mexico, Netherlands, New
Zealand, USA
Vryburgia distincta (De Lotto) 10 Echeveria® Australia, Netherlands, 2010-2011
USA
Vryburgia rimariae Tranfaglia* 11 Aeonium®, Echeveria®, Sedeveria®, Australia, China, 2010-2011,
Sempervivum®, Succulent® Netherlands, USA 2021-2022
Vryburgia trionymoides 44 Aeonium®, Echeveria®, Euphorbia®, Faucaria®,  Australia, Italy, Japan, 2011-2015
(De Lotto) Lithops®, Succulent®, Other® New Zealand, South
Africa, Spain, USA
Rhizoecidae
Rhizoecus americanus (Hambleton)* 9 Sansevieria® China, Thailand 2017, 2019-2021
Ripersiella saintpauliae (Williams) 1 Other® Thailand 2021
Ripersiella multiporifera Jansen 13 Dracaena®, Ficus®, Polypodium®, Sansevieria®,  China, Philippines, 2014-2015,
Other® Thailand, Vietnam 2017-2019
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Figure 1. Top 15 countries and hosts (plant genera) with scale insect detection during plant import quarantine over the past
16 years. The arrangement of country of origin and host plant in this figure is alphabetical only and does not imply any cor-
relation between these variables.

Lepidosaphes laterochitinosa Green, a Palaearctic species, was intercepted 167 times, including in Dracaena
seedlings from Indonesia, Malaysia, and the Philippines. Although this species has been found on imported Dra-
caena plants growing in a greenhouse in South Korea, it was eradicated immediately. This species has not been
regarded as a pest in South Korea or generally; however, infestations have been observed in Florida, particularly
on Epipremnum Schott (Stocks 2016). Moreover, Eurya (Pentaphylacaceae), Osmanthus (Oleaceae), and Camel-
lia (Theaceae) plants are among its known hosts, plants which grow in the open in South Korea.

The five species known to occur only in greenhouses in South Korea, Chrysomphalus aonidum (Linnaeus),
Diaspis boisduvalii Signoret, Diaspis bromeliae (Kerner), Diaspis echinocacti (Bouché) and Hemiberlesia lataniae
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Table 4. Identification levels achieved within each family over the past 16 years (2010-2025) (Note: Percentages represent the
proportion of specimens within each family identified to family, genus and species level).

F"“m’l_y pame / fﬁsterolecam- Coccidae Diaspididae Eriococcidae Monophle- Pseudococcidae Rhizoecidae
Identification idae bidae
level
Total Int. Total Int. Total Int. Total Int. Total Int. Total Int. Total Int.
(%/total) (%/total) (%/total) (%/total) (%/total) (%/total) (%/total)
Species 3 257 9963 2 11 13148 23
(43%) (53%) (92%) (14%) (8%) (73%) (19%)
Genus 4 130 446 11 47 1323 100
(57%) (27%) (4%) (73%) (38%) (7%) (81%)
Family 0 94 378 2 67 3568 0
(0%) (20%) (4%) (13%) (54%) (20%) (0%)

(Signoret) are regularly intercepted on imported plants. The total of interceptions of these species was 1520
times; of these, D. echinocacti was usually intercepted on cacti and succulent plants.

Mealybugs (Pseudococcidae) include many species of economic importance and are the second largest
family of scale insects with 2064 species known worldwide (Garcia Morales et al. 2016). Of these, 52 species
(3%) are known to occur in South Korea and 719 species (35%) in the Palaearctic region (Garcia Morales et
al. 2016; Park and Lee 2021). Between 2010 and 2025, mealybugs were intercepted 18039 times; of these, 78%
(14128) were from the Oriental region, followed by the Neotropical region, which accounted for 17% (3094) of
the interceptions (Table 3). In terms of host plants, bananas (Musa), pineapples (Ananas) and durians (Durio)
fruits constitute 79% of the mealybug interceptions and are the most common intercepted host plants.

The striped mealybug, Ferrisia virgata (Cockerell), was described on an undetermined grass from Jamaica
(Williams and Granara de Willink 1992; Garcia Morales et al. 2016). It was intercepted 64 times on import
ornamentals and fruits. This widespread and polyphagous species is known as a serious pest of coffee in Java
and Papua New Guinea (Pacheco da Silva et al. 2022). It is also a pest of many ornamental plants and fruit crops
(Pacheco da Silva et al. 2022). The striped mealybug is one of the insect vectors of Cacao swollen shoot virus in
West Africa (Bigger 1972).

The Pacific mealybug, Planococcus minor (Maskell), an Afrotropical and polyphagous species (Williams
2004; Watson and Kondo 2022c¢), was intercepted 534 times on ornamental plants and tropical fruits from south-
ern Asia. Planococcus minor is a common species of many economically important plants, particularly cacao,
throughout its geographical range (Garcia Morales et al. 2016).

The banana mealybug, Pseudococcus elisae Borchsenius, was described on banana hands from Colom-
bia (Williams and Granara de Willink 1992). This species was intercepted 300 times, of which 298 were from
banana fruits (originating from Colombia, Costa Rica, Ecuador, Guatemala, Mexico and Peru). It is reported as
a common and polyphagous mealybug in the Neotropical region attacking many cultivated plants (Williams and
Granara de Willink 1992).

The long-tailed mealybug, Pseudococcus longispinus (Targioni Tozzetti), was frequently intercepted (552
times) at South Korean ports of entry. It has a large host range and is a frequent pest of ornamentals outdoors
and in greenhouses (Watson et al. 2022). The long-tailed mealybug primarily occurs in tropical and subtropi-
cal regions, as well as in greenhouses in temperate zones. Although this species has been collected on imported
ornamental plants in greenhouses in South Korea, it has been eradicated from these localities.

Three species of the genus Vryburgia De Lotto were intercepted 70 times on various succulent plants (Table
3). Of them, V. distincta (De Lotto) was recently discovered from South Korean succulent plantations (Choi et
al. 2021). Also, the succulent mealybug (V. amaryllidis (Bouché)), intercepted 49 times at South Korean ports of
entry, has been documented as an important pest in greenhouse and plant nurseries (Williams 2004).
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Soft scales (Coccidae) represent an economically important group of insects. Many species attack agricul-
tural, ornamental, and greenhouse plantings worldwide (Hamon and Williams 1984; Kondo 2022a). They are
the third largest family of scale insects with 1254 species known worldwide (Garcia Morales et al. 2016), of which
39 species (3%) are known to occur in South Korea. Of the 15 soft scale species intercepted, eight are not known
to occur in South Korea and could become pests if introduced (Table 3).

The green scale, Coccus viridis (Green) was found seven times on Camellia, Litchi, Musa, and Schefflera
from China, Indonesia, Malaysia and Vietnam in quarantine inspections. Coccus viridis is a serious pest of coffee,
citrus and other crops in many tropical areas (Kondo et al. 2022). Almost all of its hosts are from subtropical and
tropical habitats. Therefore, it is likely to cause concern in greenhouses if this pest is introduced to South Korea.
Plants used for propagation should be carefully examined for green scale, as the pest often survives for longer
periods on leaves.

The black scale, Saissetia oleae (Olivier), was intercepted five times on Durio and Olea from Italy, the
Netherlands, New Zealand, and Thailand at quarantine inspections. It is considered to be a pest of citrus in
many countries, olives in the Mediterranean Region, and numerous ornamental plants in temperate and tropi-
cal regions around the world (Hamon and Williams 1984; Gill 1988; Gavrilov-Zimin et al. 2022). Its hosts are
found primarily in subtropical and tropical habitats; however, citrus and olives, two of its known hosts, can grow
outdoors in the southern area of South Korea. Therefore, it is considered a potential threat to plants if introduced
into South Korea.

Felt scales (Eriococcidae) are the fourth largest family of scale insects with 681 species known worldwide,
of which 14 species (2%) are known to occur in South Korea (Table 2).

The cactus eriococcin, Acanthococcus coccineus (Cockerell), a Nearctic species, was intercepted twice on
Opuntia plants from Italy. This species has a restricted host range, occurring only on cactus plants (Gill 1993).
This species infests cacti transported all over the world by international trade and as such, is now found in nurs-
eries and greenhouses worldwide (Miller and Miller 1992). To date, this species has not been reported as a pest;
however, recently the quantity of cactus plants imported into South Korea and cultivated in greenhouses has
increased dramatically. Therefore, imported succulents should be carefully examined for the presence of this
species.

Giant scales (Monophlebidae) comprise 267 species reported worldwide, including five species (2%)
recorded in South Korea (Table 2). This family includes numerous pest species, including Icerya purchasi
(Maskell), an important citrus pest worldwide (Kondo 2022b).

The seychelles scale, Icerya seychellarum (Westwood), described from the Afrotropical region, was inter-
cepted on Musa and undetermined plants from Colombia, Indonesia, and Japan three times. This is a common
pest on various host plants in parts of Asia, several Pacific islands, Japan, and Africa (Garcia Morales et al. 2016;
Watson and Kondo 2022b). Recently, the Seychelles scale was discovered on cycads (Cycas revoluta Thunb.:
Cycadaceae) in Jejudo, South Korea (Kim et al. 2024). It is assumed that this species was likely introduced into
the country through seedlings that were unknowingly infested.

Pit scales (Asterolecaniidae) mostly occur in tropical and subtropical regions and are a relatively small fam-
ily of scale insects with 251 species known worldwide (Garcia Morales et al. 2016). Of these, two species (1%) and
111 species (44%) are known to occur in South Korea and the Palaearctic region, respectively (Table 2). During
the past 16 years of plant import quarantine, three species of pit scales were intercepted, and these species have
not been reported in South Korea (Table 3). Planchonia stentae (Brain), an Afrotropical species, was intercepted
on Echeveria DC. from the USA. This species is reported as a serious pest on a variety of host plants (Stumpfand
Lambdin 2006). Its hosts are tropical and subtropical plants not present in the open landscape in South Korea,
so it is unlikely to establish outdoors; however, they could persist as pests in greenhouses on suitable hosts if not
intercepted.

Root mealybugs (Rhizoecidae) comprise 226 species reported worldwide, including four species (2%)
recorded in South Korea (Table 2). Ripersiella multiporifera Jansen, an Oriental species, was intercepted 13 times
on the roots of Dracaena and Sansevieria seedlings from Vietnam and Thailand. This family may be overlooked
and underreported, given that they feed on the roots of their host plants. Thus, it is important to check the roots
during the inspection process.
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Discussion

This dataset is not only valuable for documenting interceptions in South Korea, but also provides important regu-
latory insights for other countries. Such information helps to understand the global

species movements. A total of 152 species of scale insects in seven families were intercepted during the
period from 2010 to 2025. Among the scale insects detected during the import plant quarantine process, 57%
were not identified at the species level (Table 4; PIS 2025). This high proportion of genus- and family-level
identifications of scale insects is likely due to the frequent detection of immature stages during import plant
inspections. This situation highlights the need for incorporating molecular identification methods in addition to
morphological approaches. Of the intercepted scale insects, 87 species are recognized as quarantine pests, con-
sidered potential invasive species in South Korea (PPA 2025). Although many of them are of potential economic
importance, some may not pose a threat to South Korean agriculture since they are native to subtropical and
tropical habitats, and the South Korean climate may be unsuitable. However, others found on imported plants of
economic importance may make their way into the South Korean environment, either in greenhouses or outdoor
settings.

Scale insects identified as invasive pests in South Korea are often detected only after their populations
have expanded to levels that inflict significant economic damage on plants. Most introductions occur via plants
imported for propagation, which subsequently become established in the region. To address this risk, proactive
prevention is essential. The most effective strategy is to maintain and regularly update records of pests inter-
cepted on imported plants, analyze these records to identify species with invasive potential, and place them
under continuous monitoring. In addition, researchers and quarantine inspectors must remain informed about
both the species already present in South Korea and those intercepted at ports of entry, ensuring timely recogni-
tion and response.
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