i EEEISE (). Taiwan Agric. Res.) 74(3):221-235 (2025)
https://doi.org/10.6156/JTAR.202509 74(3).0002

Feature Article

Egg Parasitoids as Important Natural Enemies of
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Abstract

Triapitsyn, S. V. 2025. Egg parasitoids as important natural enemies of auchenorrhynchan
insect pests in East Asia. J. Taiwan Agric. Res. 74(3):221-235.

Auchenorrhyncha (Hemiptera) contain some of the economically important agricultural pests
worldwide, including many invasive ones. The great diversity of some auchenorrhynchan families
such as leathoppers (Cicadellidae) and planthoppers (Delphacidae) corresponds to at least an equal,
but often even greater diversity of their natural enemies, particularly egg parasitoids. Whereas during
the past 100 years scientists were able to properly identify and study most of the major and some mi-
nor auchenorrhynchan pests, research on their egg parasitoids, which are mainly responsible for their
natural control, either has been lagging behind significantly or outright nonexistent. Recent develop-
ments in the identification of egg parasitoids (Hymenoptera: Mymaridae and Trichogrammatidae) in
the four economically important agroecosystems of rice, grapevines, okra, and tea in East Asia are
reviewed, along with their host associations, many of which being either newly established, updated,

or corrected.
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INTRODUCTION

Auchenorrhyncha (Hemiptera) contain
some of economically most important agricul-
tural pests worldwide, including many invasive
ones that were established in other parts of the
world from Asia and vice versa. Some of the
examples of the most recent, notorious auche-
norrhynchan invasive species are the spotted
lanternfly, Lycorma delicatula (White) (Ful-
goridae), in North America (whose known egg
parasitoids, Anastatus spp. (Hymenoptera: Eu-
pelmidae), are polyphagous and thus unlikely to
be used in classical biological control programs
due to possible non-target effects), the leathop-
pers (Cicadellidae) Orientus ishidae (Matsu-
mura) in Europe and North America and 7rifida
bilobata Ohara in Europe (all from Asia), and

Thabena brunnifrons (Bonfils, Attié and Rey-
naud) (Issidae) in Taiwan (of unknown origin).
The great diversity of some auchenorrhynchan
families such as Cicadellidae and, to the lesser
extent, planthoppers (Delphacidae) corresponds
to at least an equal, but often even greater di-
versity of their natural enemies, particularly
egg parasitoids. Whereas during the past 100
years scientists were able to properly identify
and study most of the major and some minor
auchenorrhynchan pests, research on their egg
parasitoids, which are mainly responsible for
their natural control, either has been lagging be-
hind significantly or outright nonexistent. That
can be explained in part by several factors, such
as lack of taxonomic expertise, general poor
knowledge of parasitic Hymenoptera biodiver-
sity, predominant use of chemical pesticides in
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conventional agriculture and limited nature of
organic farming, lack of proper funding, etc.
However, in the long perspective there is no al-
ternative to more sustainable agricultural prac-
tices that would include biological control as an
important part of integrated pest management.
Knowledge of the native natural enemies and
their correct identification is even more import-
ant for the exotic introduced pests beyond their
natural distribution range, using classic biologi-
cal control method.

This review overviews recent developments
in the identification of egg parasitoids (Hyme-
noptera: Mymaridae and Trichogrammatidae)
of leathoppers and/or planthoppers in the four
economically important agroecosystems of rice,
grapevines, okra, and tea in East Asia. Whereas
there is abundance of the published literature
on egg parasitoids of the auchenorrhynchan rice
pests, summarized in Chu & Hirashima (1981),
Hirashima (1981), Gurr ef al. (2011), Lou et
al. (2013), Triapitsyn (2013), and Sann et al.
(2018), identities of the listed mymarid and tri-
chogrammatid taxa often have not been verified
taxonomically and molecularly and also include
many incorrect identifications, synonymized
scientific names, and doubtful host association
records. These have proven to be either very
difficult, or outright impossible, to verify and/
or re-identify because historical voucher spec-
imens in insect collections are often missing
(particularly primary molecular vouchers of the
genetic studies) or are of very poor quality and
thus unsuitable for both morphological and mo-
lecular identification. The latter also depends
heavily on the presence of sequences deposited
in public genetic databases that are based on
specimens with verified taxonomic identities
based on morphology, which are scarce at best.
Thus, research had to be done from scratch that
would include proper rearing methods from
known leafhopper and planthopper hosts (such
as sentinel eggs) and reliable taxonomic identi-
fications based both on morphology and molec-
ular studies, including availability and proper
deposition of the primary molecular vouchers
following non-destructive DNA extraction.
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Besides the significant number of pub-
lished studies on egg parasitoids of auchenor-
rhynchan pests of rice in East Asia, those on
other crops were at most scarce but usually
nonexistent. Historically, regional studies of
egg parasitoids of rice leathopper and plantho-
pper pests in East Asia were limited to at most
two countries (Hirashima 1981) but were pre-
dominantly conducted in one country or region
within that country only. Identifications were
often made by both non-taxonomists and pro-
fessional taxonomists in the absence of proper
identification keys and thorough generic revi-
sions, this resulting either in misidentifications
or descriptions of the same species from several
countries. For instance, Pang & Wang (1985)
described four new species of Anagrus Haliday
(Mymaridae) from Guangdong, China, from
eggs of rice planthoppers; however, all of these
were later synonymized under existing, valid
species described from other countries (Tri-
apitsyn 2015). Among them, 4. nilaparvatae
Pang and Wang, the predominant egg parasitoid
of the brown planthopper, Nilaparvata lugens
(Stal), and other rice planthoppers throughout
Asia was proven to be a synonym of A. incar-
natus Haliday (Triapitsyn et al. 2018a).

To avoid confusion, only currently valid,
named species of egg parasitoids are illustrated
below, often with the lists of their main syn-
onyms and the confirmed or presumed auchen-
orrhynchan hosts.

EGG PARASITOIDS OF
RICE LEAFHOPPERS AND
PLANTHOPPERS IN EAST ASIA

Surveys of egg parasitoids of rice leafthop-
pers and planthoppers using sentinel egg meth-
od were conducted in Taiwan during 2016-2018
(Triapitsyn et al. 2018b, 2020b, 2021b) and,
more recently, on Kyushu Island in southern
Japan by Hiroki Kusuhara (Kusuhara & Tri-
apitsyn 2023; also H. Kusuhara, personal com-
munication, unpublished data). In East Asia,
most of the previous studies were conducted
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in mainland China, as summarized by Gurr et
al. (2011) and Lou et al. (2013), Japan (e.g.,
Vungsilabutr 1978; Yashiro 1979; Miura 1990;
Vungsilabutr et al. 1996), the Philippines (e.g.,
Sann et al. 2018), South Korea (e.g., Chang
1980; Kim 1984), and Taiwan (e.g., Lin 1974;
Miura et al. 1981; Chen & Yu 1989; Chen 1993;
also summarized in Chu & Hirashima 1981).
According to Triapitsyn et al. (2018a, 2018b,
2020a, 2021a, 2021b, 2023a) and Kusuhara &
Triapitsyn (2023), the main egg parasitoids of
rice leathoppers and planthoppers in East Asia
are as follows.

Mymaridae

Anagrus (Anagrus) incarnatus Haliday (Fig.
1) is by far the most common egg parasitoid
of rice planthoppers throughout East and other
parts of Asia: Laodelphax striatella (Fallén)
(small brown planthopper), Nilaparvata lugens,
and Sogatella furcifera (Horvath) (whitebacked
planthopper) (Triapitsyn et al. 2018b, 2021b). It
was also reared from eggs of the rice leafthoppers
Maiestas dorsalis (Motschulsky) (zig-zag leaf-
hopper) and Nephotettix cincticeps (Uhler) (green
rice leathopper) (Triapitsyn et al. 2018a, 2018b,
2021b) although its main hosts appear to be var-
ious Delphacidae. According to Triapitsyn et al.
(2021b), this species was misidentified in Japan,
the Philippines, and Taiwan as the New World
species Anagrus flaveolus Waterhouse that does
not occur in the Old World (Chu & Hirashima

1981; Miura et al. 1981; Zhu et al. 2020). The
well-known Anagrus nilaparvatae Pang and
Wang, on which numerous publications exist
(primarily in mainland China), was proven to be
a synonym of A. incarnatus based on a molecular
study (Triapitsyn et al. 2018a).

Anagrus spp.: Other species of Anagrus Ha-
liday, such as 4. (4dnagrus) frequens Perkins, 4.
(Paranagrus) optabilis (Perkins) (Fig. 2) and 4.
(Paranagrus) perforator (Perkins) (Fig. 3), were
reported from eggs of rice planthoppers in East
Asia, but these are probably at most occasional
(at least in Taiwan) natural enemies of the three
major rice planthopper pests Laodelphax striatel-
la, Nilaparvata lugens, and Sogatella furcifera
as their main hosts in paddy fields are likely to

Fig. 2. Anagrus (Paranagrus) optabilis (female).

Fig. 1. Anagrus (Anagrus) incarnatus (female).

Fig. 3. Anagrus (Paranagrus) perforator (female).
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be other Delphacidae, perhaps also on weeds, for
instance Perkinsiella sp. for A. frequens in Tai-
wan (Triapitsyn et al. 2021b). These three Ana-
grus species can be collected by Malaise and yel-
low pan traps in rice fields in Japan and Taiwan,
with 4. optabilis being often abundant. However,
only one specimen of 4. optabilis was reared
from thousands of sentinel eggs of Nilaparvata
lugens exposed for parasitization in rice fields in
various localities in Taiwan over the three years
of surveys (Triapitsyn ef al. 2021Db).

Gonatocerus cincticipitis Sahad (Fig. 4) is
a Palaearctic species which so far is known only
from Japan and the Republic of Korea (Triapit-
syn et al. 2023a); it was not reared from eggs
of rice leathoppers in Taiwan (Triapitsyn et al.
2021b). It is also likely to occur in the Palearctic
part of mainland China and in the southern part
of the Russian Far East where rice is cultivated,
although there were no published reports of G.
cincticipitis from there. There was a confusion
about its identity (Triapitsyn et a/. 2021a) that
was later resolved by a molecular study (Tri-
apitsyn et al. 2023a), since it is morphologically
indistinguishable from an undescribed species of
Gonatocerus Nees ab Esenbeck from Japan. The
only known host of G. cincticipitis is the green
rice leafthopper Nephotettix cincticeps (Triapitsyn
et al. 2021a, 2023a).

Gonatocerus meghalayanus Zeya (Fig. 5)
is an Oriental species, originally described from
India, that was reared from eggs of the green rice

leathoppers Nephotettix nigropictus (Stal) and N.
virescens (Distant) in the Philippines (Sann et al.
2018 [as G. orientalis Zeya]) (Triapitsyn et al.
2021a). In Taiwan it was collected in a Malaise
trap in the organic rice field and misidentified ini-
tially as G. saipanensis (Triapitsyn et al. 2021b [as
G. aegyptiacus, in part]), where its likely host is V.
nigropictus (Triapitsyn et al. 2021a).

Gonatocerus longicornis Nees ab Esenbeck
is present in paddy fields in Japan and Taiwan
where its host associations are unknown; else-
where it is a well-known egg parasitoid of the
green leathopper Cicadella viridis (Linnaeus)
(Triapitsyn et al. 2021b).

Gonatocerus saipanensis (Doutt) (Fig. 6)
is a common egg parasitoid of Nephotettix spp.
green rice leathoppers, including N. cincticeps

Fig. 5. Gonatocerus meghalayanus (female).

Fig. 4. Gonatocerus cincticipitis (female).

Fig. 6. Gonatocerus saipanensis (female).
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and N. virescens, and it is also known from eggs
of Maiestas dorsalis (Triapitsyn et al. 2021a).
It is known from the Palearctic and Oriental re-
gions, Australia, and Oceania, including Japan,
Republic of Korea, the Philippines, and Taiwan
in East Asia (Triapitsyn et al. 2021a). Gonato-
cerus saipanensis was previously misidentified
(in part) as G. aegyptiacus Soyka (Triapitsyn
et al. 2018b, 2021b) before the latter was prov-
en to be genetically different (specimens from
Egypt) from G. saipanensis (specimens from
East Asia from paddy fields) (Triapitsyn et al.
2023Db). Its synonyms include G. alami Shamim
and Shafee and G. farae (Narayanan and Subba
Rao) (both originally described from India),
and G. miurai Sahad (originally described from
Japan) (Triapitsyn et al. 2021a). Host records of
G. tarae from eggs of Delphacidae, such as Ni-
laparvata lugens and Sogatella furcifera, need
confirmation and are almost certainly erroneous
because G. saipanensis seems to parasitize only
Cicadellidae (Triapitsyn et al. 2021b [as G. ae-
gyptiacus]).

Two unidentified Gonatocerus spp. from
the Philippines were reported in Sann et al.
(2018) from eggs of Nephotettix spp. on rice;
these could be proven to be undescribed species
although they need to be thoroughly compared
with all the described, little known species of
Gonatocerus from South Asia and Australia
(Triapitsyn et al. 2021a, 2023b).

Lymaenon aureus (Girault) (Fig. 7) was
reared in Japan from eggs of zig-zag leathopper
Maiestas dorsalis in a rice field (Kusuhara &
Triapitsyn 2023).

Lymaenon litoralis (Haliday) (Fig. 8) is a
cosmopolitan species, arguably the most com-
mon fairyfly on grasses almost worldwide. In
East Asia, this species was reared from eggs
of zig-zag leathopper Maiestas dorsalis in rice
fields in Japan (Kusuhara & Triapitsyn 2023)
and Taiwan (Triapitsyn et al. 2021Db).

Mymar taprobanicum Ward (Fig. 9) is a
cosmopolitan species which is a very common
and abundant fairyfly in rice fields throughout
East Asia, where its leafhopper hosts are Maies-
tas dorsalis and Nephotettix cincticeps, whereas

Fig. 7. Lymaenon aureus (female) (image courtesy of
H. Kusuhara).

Fig. 8. Lymaenon litoralis (female) (image courtesy
of H. Kusuhara).

Fig. 9. Mymar taprobanicum (female).

its odd record from the brown planthopper Ni-
laparvata lugens in Taiwan (Lin 1974) is almost
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certainly erroneous as this parasitoid seems to
attack only eggs of Cicadellidae (Triapitsyn et
al. 2021b).

Trichogrammatidae

Oligosita spp.: Several species were col-
lected from rice fields and reared from eggs
of some rice planthoppers throughout East
Asia (Yashiro 1979; Lin 1994; Triapitsyn et al.
2020b) but their identification remains very
problematic because taxonomy of the genus
Oligosita Walker is in flux. In Japan, O. japoni-
ca Yashiro (Fig. 10) was collected on rice plants
(Yashiro 1979), and in Taiwan presumably this
species was reared from eggs of the rice plan-
thoppers Laodelphax striatella, Nilaparvata
lugens and Sogatella furcifera (Triapitsyn et
al. 2020b); it was also reported from eggs of
Nephotettix cincticeps (Lin 1974) although the
latter host record has not been verified. Oligos-
ita shibuyae Ishii (Fig. 11), originally described
from Japan from specimens that had emerged
from rice straw, was also recorded from main-
land China and Taiwan by Lin (1994) who in-
dicated Nephotettix cincticeps and Nilaparvata
lugens as its hosts. Yashiro (1979) reported this
species from eggs of Nephotettix cincticeps in
Japan.

Paracentrobia (Brachistella) bicolor
(Girault) (Fig. 12), originally described from
Queensland, Australia, is a widespread species

Fig. 10.  Oligosita japonica (female).

Fig. 11.  Oligosita shibuyae (female).

Fig. 12.
male).

Paracentrobia (Brachistella) bicolor (fe-

throughout East and South Asia and one of the
most common egg parasitoids of rice leathop-
pers Nephotettix spp. and several planthopper
species including Nilaparvata lugens and Soga-
tella furcifera (Triapitsyn et al. 2020b). Its
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synonyms include Paracentrobia (Brachistella)
andoi (Ishii), originally described from Japan
as Japania andoi Ishii, and Paracentrobia
(Brachistella) garuda Subba Rao from Thai-
land (Triapitsyn et al. 2020b). Vungsilabutr
et al. (1996) stated that it was Paracentrobia
yasumatsui Subba Rao and not P. andoi that
was definitely parasitic on eggs of Nilaparvata
lugens in Taiwan, the true P. andoi being con-
firmed in Japan only as a parasitoid of Nepho-
tettix cincticeps. Lin (1994) recorded P. bicolor
(as P. andoi) from Fujian and Guangdong, Chi-
na, also as a parasitoid of N. cincticeps.

Paracentrobia (Paracentrobia) mira
(Girault) (Fig. 13), originally described from
Queensland, Australia, has a broad distribution
in Australasia, Oceania, and the Oriental and
eastern Palearctic regions (Triapitsyn 2025).
Paracentrobia mira, as its synonym P. (Para-
centrobia) yasumatsui Subba Rao (originally
described from a paddy field in Thailand), was
reported from eggs of a number of rice leaf-
hoppers and planthoppers (Lin 1994) but at
least some of those records might need to be
verified by using a sentinel egg method (Tri-
apitsyn 2025).

Pseudoligosita nephotetticum (Mani) (Fig.
14) is also one of the most common egg par-

asitoids of rice leafthoppers and planthoppers
throughout East Asia, as it is known from the
leathoppers Maiestas dorsalis, Nephotettix
cincticeps, N. virescens, and the planthoppers
Laodelphax striatella, Nilaparvata lugens, and
Sogatella furcifera (Triapitsyn et al. 2020b).
Pseudoligosita nephotetticum, which is known
from mainland China, India, Japan, and Tai-
wan, was also reared from eggs of the leaf-
hoppers Kolla paulula (Walker) (Triapitsyn
& Shih 2014) and Amrasca biguttula (Ishida)
(Adachi-Hagimori et al. 2023). Its confirmed
synonym is Oligosita tachikawai Yashiro (orig-
inally described from Japan) (Triapitsyn et al.
2020b). The Oriental species Pseudoligosita ya-
sumatsui (Viggiani and Subba Rao) quite likely
is its other synonym (Triapitsyn & Shih 2014)
because P. yasumatsui only differs from P. ne-
photetticum by a relatively longer ovipositor,
and that could possibly be within intraspecific
variation of the latter; thus, their genetic com-
parison is highly desirable.

Discussion

A key to the Mymaridae egg parasitoids
(of both sexes) of rice leathoppers and plantho-
ppers is only available for Taiwan (Triapitsyn
et al. 2021b), whereas no such keys exist for

Fig. 13.  Paracentrobia (Paracentrobia) mira (female).

Fig. 14. Pseudoligosita nephotetticum (female).
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either Mymaridae or Trichogrammatidae for
the entire Asian region where rice is cultivat-
ed. For the Trichogrammatidae, Triapitsyn et
al. (2020b) overviewed taxonomy and host as-
sociations of such egg parasitoids for Taiwan,
but essentially for the entire East Asia, with-
out, however, providing a key to their identi-
fication. That makes correct identification of
egg parasitoids reared from known rice pest
hosts elsewhere often challenging. The aim of
this review is to bring together useful informa-
tion on the known, mostly verified identities
of the egg parasitoids of rice leathoppers and
planthoppers in the entire East Asia, and on
their trustworthy host associations. This is im-
portant because at least 50%, and perhaps up
to 70%, of all the previously published records
of the egg parasitoids of rice leathoppers and
planthoppers in Asia were apparently either
misidentified or used currently outdated scien-
tific names. Incorrect host association records,
often resulting from unreliable rearing meth-
ods, also contributed to the confusing nature of
the historical information on these parasitoids,
exacerbated by poor taxonomy of some key
genera and multiple descriptions of the same
species under different names in single coun-
try publications, as well as by lack of regional
taxonomic revisions of the key genera and of
voucher specimens of the published studies in
insect collections.

In summary, most species of Mymaridae
and Trichogrammatidae that are main egg para-
sitoids of rice leafhoppers and planthoppers in
the Old World have a wide Pan-Pacific distri-
butions within eastern Palearctic and Oriental
regions, and some also within Australasia and
Oceania. However, Gonatocerus cincticipitis
(Mymaridae) is known only from the eastern
Palearctic region and Paracentrobia mira (Tri-
chogrammatidae) mostly occurs in the Oriental
region. Diversity of Gonatocerus spp. fairyfly
egg parasitoids of Nephotettix spp. green rice
leathoppers is the greatest in southern Oriental
and Australasian regions where it remains to
be thoroughly studied and properly identified.
Further synonymies in Gonatocerus spp. and
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some Trichogrammatidae are expected once
poorly known Australasian and Oriental region
species are revised, particularly in the tricho-
grammatid genera Oligosita and Pseudoligosi-
ta Girault.

Within each subregion or country, the num-
ber and composition of the predominant species
of egg parasitoids of rice leathoppers and plan-
thoppers is quite limited in a given rice field or
area and is generally somewhat similar through-
out East Asia, while their diversity in southern
regions is generally greater than in the northern
areas of rice cultivation. However, their abun-
dance and, to some extent, species composition
could be expected to vary somewhat from coun-
try to country and even within different biogeo-
graphical and climatic areas within the same
country, such as China and Japan which are
situated within two major ecozones (Palearctic
and Oriental).

The fairyfly Anagrus incarnatus and most
Trichogrammatidae parasitize eggs of both
Cicadellidae and Delphacidae, whereas Gona-
tocerus spp., Lymaenon spp. and Mymar tapro-
banicum (Mymaridae) parasitize only eggs of
Cicadellidae on rice plants, so any published
records of those from eggs of Delphacidae are
likely incorrect due to inaccurate rearing meth-
ods. The predominant mymarid egg parasitoids
of rice leafthoppers and planthoppers, such as
the mymarids Anagrus incarnatus, Gonatoce-
rus saipanensis, and Mymar taprobanicum, and
the trichogrammatids Paracentrobia bicolor
and Pseudoligosita nephotetticum, would like-
ly be the same throughout these regions, with
local variations.

According to Triapitsyn et al. (2021b), in
Taiwan Anagrus incarnatus was by far the most
common and abundant egg parasitoid among
both Mymaridae and Trichogrammatidae reared
from sentinel eggs of the five-rice leathopper
and planthopper pest species in both the organic
and conventional rice fields during four crop
seasons in Minxiong Township, Chiayi County.
It was a particularly dominant parasitoid of the
brown planthopper, Nilaparvata lugens, while
rarely attacking eggs of the green rice leathopper
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Nephotettix cincticeps. Gonatocerus saipanensis
and Mymar taprobanicum were not discriminat-
ing between eggs of the leathoppers Maiestas
dorsalis and Nephotettix cincticeps in the con-
ventional rice field whereas in the organic rice
field M. taprobanicum was clearly a dominant
egg parasitoid of M. dorsalis. In the same survey
but for the Trichogrammatidae (Triapitsyn et al.
2020b), Pseudoligosita nephotetticum was found
to be the most common egg parasitoid of the
same two leathopper and three planthopper pests
of rice in Taiwan, albeit in much lower overall
numbers than A. incarnatus.

EGG PARASITOIDS OF
THE GRAPE LEAFHOPPER
Arboridia apicalis (Nawa) ON
CULTIVATED GRAPEVINES

IN JAPAN AND OF SOME
CICADELLINAE IN JAPAN
AND TAIWAN

There was no information on egg parasit-
oids of the leafthoppers feeding on cultivated
grapes (Vitis spp., Vitaceae) prior to the sur-
veys conducted on Honshu and Kyushu Islands
in Japan in 2019 (Triapitsyn et al. 2020a), and
in 2022 on Honshu and Tanegashima Islands
and in 2023 on Honshu Island (S. V. Triapit-
syn and T. Adachi-Hagimori, unpublished).
While two grape leathopper species had been
previously reported in Japan, Arboridia (Arbo-
ridia) apicalis (Nawa) and 4. (Arboridia) su-
zukii (Matsumura), only A. apicalis was found
during these surveys on Honshu and Kyushu
Islands. In a few existing organic vineyards,
its eggs were parasitized by Anagrus (Anagrus)
arboridiae Triapitsyn and Adachi-Hagimori
(Fig. 15), which was described from the speci-
mens reared in 2019 (Triapitsyn et al. 2020a).
In that study the same authors also reared from
eggs of A. apicalis, albeit in very low num-
bers, three trichogrammatid species, Apheli-
noidea (Aphelinoidea) sp., Oligosita pallida
Kryger, and Oligosita sp. As A. apicalis and

other Arboridia spp. also occur, apparently as
minor pests, in other countries in East Asia,
similar studies of their egg parasitoids there
are warranted.

The black-tipped leathopper Bothrogo-
nia ferruginea (Fabricius) is occasionally a
minor pest in organic vineyards and kiwifruit
orchards in Japan (Triapitsyn & Adachi-Hagi-
mori 2024); it is a known vector of the phy-
topathogenic bacterium Xyllella fastidiosa
(Xanthomonadales: Xanthomonadaceae) on
cultivated grapes in Taiwan (Tuan ez al. 2016).
Egg parasitoids of B. ferruginea, a widespread
species in parts of Asia, were previously un-
known. Triapitsyn & Adachi-Hagimori (2024)
reported Cosmocomoidea tenuis Xu, Lin and
Hu (Mymaridae) (Fig. 16), originally described
from Fujian, China (Aishan et al. 2016), as an
apparent egg parasitoid of B. ferruginea in an
organic kiwifruit orchard on Honshu Island in
Japan and identified C. tenuis as an egg para-
sitoid of another sharpshooter leathopper (Ci-
cadellinae: Cicadellini) species, Kolla paulula,
also a known vector of X. fastidiosa in Taiwan
(Shih et al. 2009). Cosmocomoidea tenuis was
previously reported (as Gonatocerus (Cosmo-

Fig. 15. Anagrus (Anagrus) arboridiae (female).
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Fig. 16. Cosmocomoidea tenuis (female).

comoidea) sp.) from eggs of K. paulula in Tai-
wan along with the trichogrammatid Pseudoli-
gosita nephotetticum (Fig. 14) (Triapitsyn &
Shih 2014).

EGG PARASITOIDS OF
THE OKRA LEAFHOPPER,

Amrasca biguttula (Ishida),
IN JAPAN

The okra leathopper, Amrasca (Sundapt-
eryx) biguttula (Ishida), is widely distributed
across the Oriental region, Micronesia, and
parts of the central and eastern Palearctic re-
gions (Xu ef al. 2017) as an economically im-
portant pest of okra, Abelmoschus esculentus
(Malvaceae), as well as of other crops such as
cotton, eggplant, and pepino, and of some orna-
mental plants such as Hibiscus spp. This leaf-
hopper has recently invaded parts of Africa, so
knowledge of its natural enemies in its native
range in Asia is important for any classical bio-
logical control program there. Adachi-Hagimori
et al. (2020, 2023, 2025) reported the following
egg parasitoids of 4. biguttula on okra in south-
ern Japan (including Ryukyu and Ogasawara Is-
lands): the fairyflies Anagrus (Anagrus) atomus
(Linnaeus) (Fig. 17), Anagrus (Anagrus) japon-

icus Sahad (Fig. 18), Anagrus (Anagrus) tur-
panicus Triapitsyn and Hu (Fig. 19) (which was
previously described in Hu & Triapitsyn (2016)
from eggs of an invasive Arboridia sp. on ta-
ble grapes in Xinjiang Uyghur Autonomous
Region of China), Arescon enocki (Subba Rao
and Kaur) (Fig. 20), and Stethynium empoascae
Subba Rao (Fig. 21), as well as the trichogram-
matid Pseudoligosita nephotetticum (Fig. 14)
on Okinawa Island, Ryukyu Islands only. Ada-
chi-Hagimori et al. (2025) also recommended
introduction of Anagrus japonicus and Arescon
enocki to the remote Ogasawara Islands from

Fig. 17. Anagrus (Anagrus) atomus (female).

Fig. 18. Anagrus (Anagrus) japonicus (female).
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the Ryukyu Islands as classical biological con-
trol agents against 4. biguttula on okra because
only Stethynium empoascae was found to be
parasitizing eggs of this pest on okra and Hibis-
cus sp. plants on Chichijima Island.

EGG PARASITOIDS OF THE
TEA GREEN LEAFHOPPER

Empoasca onukii (Matsuda)
ON TEA PLANTS IN JAPAN

The tea green leafhopper, Empoasca (Mat-
sumurasca) onukii Matsuda, is one of the major
pests of tea plants in Japan, mainland China and
Taiwan, and it also occurs in Vietnam (Qin et
al. 2015). Takagi (1978) found fairyflies (My-
maridae) in tea fields in Japan, and Ojima et al.
(2010) provided data on the population dynam-
ics of three fairyfly species parasitizing eggs of
E. onukii in tea plantations in Kochi Prefecture,
Shikoku Island, Japan, but unfortunately no
voucher specimens of their studies exist. Ana-
grus (Anagrus) rugmanjonesi Triapitsyn and
Adachi-Hagimori (Fig. 22) was described from
eggs of E. onukii on tea plants in Miyazaki
Prefecture, Kyushu Island, Japan, in Triapitsyn
et al. (2019), which likely corresponds to an
“YAnagrus sp.” reported from the same host by
Takagi (1978) and to “Mymaridae sp. A (resem-
bling Anagrus)” in Ojima et al. (2010). Other
egg parasitoids of E. onukii in Japan, as identi-
fied in Triapitsyn et al. (2019), are the fairyflies
Fig. 20. Arescon enocki (female). Arescon enocki (Fig. 20), which was reported
as “Mymaridae sp. C” in Ojima et al. (2010),
and Stethynium empoascae (Fig. 21), which was
reported as “Mymaridae sp. B (resembling Ana-
grus)” in Ojima et al. (2010). Triapitsyn et al.
(2019) also recorded S. empoascae reared from
eggs of E. onukii on Kyushu Island.

Because E. onukii is a known pest of tea
plants in other countries in East Asia (Qin et
al. 2015), surveys of its egg parasitoids are
definitely highly warranted there as well, espe-
cially in the organic tea fields where deliberate
leafthopper damage to the leaves is believed to
Fig. 21.  Stethynium empoascae (female). achieve an exceptional, unique tea quality.
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Fig. 22. Anagrus (Anagrus) rugmanjonesi (female).
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