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Introduction

Indonesiais the larzest archipelago courtry in the world. consising of about 17.504 islands spread actoss 1.910.931
km? (CBD Secretariat 2021, As one of the twelve been mea
sured mostly for higher plants, exatic topical fuits, vertebrates, and invertcbrates including insects (McNeely ef
al. 1990). Tndanesian floral diversity represents 10% of the world's flowering plants, estimated at 25 000 species of
which about 55% are indigenous. For faunal diversity, Indonesia has 12% of the world’s mammals (about 515 spe-
cies), 16% of the world's reptiles (781 species), and 35 species of primate. Further, 17% of the world’s birds (about
1,592 species) and 270 species of amphibians live in Indonesia (CBD Secretariat 2021). This high species diversity
is the result ofan unique geological and evolutionary history combined with the wide variety of habitats associated
with over 17,000 islands. large and small (Arifin & Nakagoshi 2011).

The of insect species in in the British, Dutch and Japan colonial etas, respec-
tively, resulting in the description of many Indonesian native species as new o science. Later, Dammerman (1929)
described many species in“The agricultural zoology of the Malay Archipelago”, and Wirjati (1958; 1959) published
small papers on Indonesian scale insects. Kalshoven (1981) published a monumental textbook “Pests of Crops in
Indonesia” that listed almost al the pest insect species living in Indonesia, including Scale Insect Pests (Hemiptera:
Stemorrhyncha; Coccomorpha). Although listing of the Indonesian inscet fauna was started by forcign scientists
long time ago, it still incomplete. In the last five years, more than a hundred new insect species were identified in
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Abstract

Scale insects (Hemiptera: Sternorryncha: Coccomorpha) are a very important insect group containing numerous pests
of woody and herbaceous plants worldwide. The only complete study of any scale insects in Indonesia was by D.JL
Williams on the mealybugs (Pseudococcidae sensu larg), published in 2004; the other scale insect families have only
been documented in various small publications. Here we provide a complete checklist of the scale insects of Indonesia,
which now contains 364 species belonging to 136 genera in 16 families. The family Diaspididae is the most diverse, with
158 species belonging to 44 genera, followed by Pseudococcidae with 105 species belonging to 32 genera, and Coccidae
with 65 species belonging to 22 genera. The other families are, in order of size: Monophlebidae (26 species belonging
to 9 genera), Rhizoecidae (12 species belonging to 4 genera), Asterolecaniidae (11 species belonging to 5 genera),
Leconodiaspidae (7 species belonging to 3 genera). Cerococcidae (5 species belonging to 3 genera). Xenococcidae (3
species belonging to 2 genera), Ortheziidae (4 species belonging to 3 genera), Eriococcidae (4 species belonging to 2
genera), Aclerdidac (2 species belonging to 1 genus), and Kermesidac (1 species belonging to 1 genus).

Key words: alien species. Coccoidea. Indonesia. Sternorrhyncha. systematic list

Introduction

[ndonesia is the largest archipelago country in the world, consisting of about 17.504 islands spread across 1.910.931
km? (CBD Secretariat 2021). As one of the twelve “mega-diverse countries”, Indonesian biodiversity has been mea-
sured mostly for higher plants, exotic tropical fruits, vertebrates, and invertebrates including insects (McNeely et
al. 1990). Indonesian floral diversity represents 10% of the world's flowering plants, estimated at 25 000 species of
which about 55% are indigenous. For faunal diversity, Indonesia has 12% of the world’s mammals (about 515 spe-
cies), 16% of the world’s reptiles (781 species), and 35 species of primate. Further, 17% of'the world’s birds (about
1,592 species) and 270 species of amphibians live in Indonesia (CBD Secretariat 2021). This high species diversity
15 the result of an unique geological and evolutionary history combined with the wide variety of habitats associated
with over 17,000 islands, large and small (Arifin & Nakagoshi 2011).

The documentation of insect species in Indonesia started in the British, Dutch and Japan colonial eras. respec-
tively, resulting in the description of many Indonesian native species as new (o science. Later, Dammerman (1929)
described many species in “The agricultural zoology of the Malay Archipelago”, and Wirjati (1958; 1959) published
small papers on Indonesian scale insects. Kalshoven (1981) published a monumental textbook “Pests of Crops in
[ndonesia™ that listed almost all the pest insect species living in Indonesia. including Scale Insect Pests (Hemiptera:
Sternorrhyncha; Coccomorpha). Although listing of the Indonesian insect fauna was started by foreign scientists a
long time ago, itisstill incomplete. In the last five years, more than a hundred new insect species were identified in
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Indonesia (Riedel & Narakusumo 2019). The geographic dimension of Indonesian biodiversity, particularly species
endemicity across geographical gradients, is not well accounted for. There are many new species and new distribu-
tion records that have not been investigated yet.

For Indonesia, the only comprehensive review made of any scale insect family is for the mealybugs (family
Pseudococcidae sensu lato), which were documented in the large monograph on southern Asia by Williams (2004).
The monograph described 354 species in 62 genera of Pseudococcidae sensu lato, including all the valid species
names recotded from Indonesia. Other contributions on the scale insect fauna of Indonesia have been made by Rey-
ne (1954; 1957; 1961; 1965), Muniappan e/ a/. (1999; 2011: 2012), Sartiami ef al. (2016), Gavrilov-Zimin (2012;
2013; 2016: 2017; 201 8a. b: 2019; 2020; 2021) and Zarkani ef al. (2020), which recorded several dozen additions
to the fauna. To date, the documentation of scale insect species has been continued sporadically and incompletely,
as for most other countries in the world.

Most slide mounts of scale insects from Indonesia in major world museums were collected from Java Island.
However, the scale insect fauna of the other large islands like Kalimantan, New Guinca, Sulawesi and Sumatra are
only fragmentarily represented in these collections. In addition, the scale insects of most of the numerous small
Indonesian islands have never been studied.

Here we have explored the literature and listed the scale insect species recorded living in Indonesia to date.

Material and methods

[n this study, the scale insect taxa recorded from Indonesia and their distributions have been listed and arranged as a
systematic catalog in alphabetical order. taking into account recent taxonomic changes. The species listed are based
on the published literature. Species recorded as plant quarantine interceptions arc indicated with a plus mark (+),
whilst species native to Indonesia according to the original publications listed in the references are indicated by an
asterisk (*) after the species name. Furthermore, the unknown locations of species that were first found in Indonesia
are indicated with a question mark (7). In cases where no information was given about the species, this is indicated
by a dash (-). The distribution information for the species is given according to the best documented Indonesian
1slands.

Results and discussion

In this study we update the list of Coccomorpha for Indonesia, which now contains 364 species belonging to 136
genera in 16 families. The number of species in [ndonesia has increased slowly in the last 16 years. by 53 species
(one-sixth of the previous list). Although the species listed mostly have an Indo-Malayan distribution, 111 are re-
garded as cosmopolitan species. The family Diaspididae is the most diverse, with 158 species belonging to 44 gen-
era, followed by Pseudococcidae with 105 species belonging to 32 genera. and Coccidae with 65 species belonging
to 22 genera. The other families covered are: Monophlebidae (26 species belonging to 9 genera), Rhizoecidae (12
species belonging to 4 genera), Asterolecaniidae (11 species belonging to 5 genera), Lecanodiaspidae (7 species
belonging to 3 genera). Cerncoccidae (5 species belonging to 3 genera). Xenococcidae (5 species helonging to 2
genera), Ortheziidae (4 species belonging to 3 genera), Eriococcidae (4 species belonging to 2 genera), Aclerdidae
(2 species belonging to 1 genus), and Kermesidae {1 species belonging to 1 genus) (Table 1).

Study of the checklist revealed that about 122 of the scale insect species are endemic to Indonesia. Some species
described by Gavrilov-Zimin (201 8), such as Buchnericoceus reyvaei Gavrilov-Zimin, Crambostoma largecicatrico-
sum Gavrilov-Zimin and Jeerva oculicicawicata Gavrilov-Zimin were recorded from Malaysian Bomeo (Sabah), a
part of Kalimantan s, so they probably also occur in Indoncsia and Brunei. The list reflects Indonesia's biodiversity,
which has a large number of indigenous medicinal plants, flowering plants. mammals, reptiles and birds (CBD
Secretariat 2021). In terms of Indonesian insect diversity, however, this biediversity has not been thoroughly docu-
mented. The high species richness of both flora and fauna in Indonesia is affected by the geographical location of
the islands, astride major sea lanes connecting East Asia. South Asia and Oceania, with altitudes between 0 and 5000
meters above sea level. Indonesia is also split by the equator; almost all of it has a tropical climate classified as Af,
a hot, humid climate with the minimum and maximum temperatures averaging 23-28°C and a relative humidity of
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T0-90% (Kottek ef al. 2006). As a transcontinental country, Indonesia consists of 1slands geologically considered as
part of either Asia or Australia. At the beginning of the last ice age (around 20,000-10,000 years ago), the western
part of Indonesia (including Bali, Java, Kalimantan and Sumatra) merged with the Asian continent, while the castern
part of Indonesia (the Sahul Plain) was integrated with the Australian continent (Lohman et al. 2011).
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