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Introduction

Kudzu, Pueraria lobata (Willd.) Ohwi, is a vigorous perennial vine which is widely distri-
buted in the temperate and tropical regions in Asia’*). The plant has both useful and harmful
phases from an applied point of view. The tuber containing starch can be made into flour for food
or utilized for medical purposes, and the leaves are used for fodder. In ancient times, textiles
were made from the stalk®”. The Chinese crude drug “Gehua”, used as a folk medicine in China,
Taiwan, Korea and Japan, is considered to be the flower of Pueraria spp.?”. Several chemical
substances isolated from the callus tissues induced on the stem are also utilized in various medical
treatments>®%,

The plant, however, has now run wild, becoming a serious weed on fallow land, riverbanks
and roadsides in Japan. The plant, introduced in the United States about a century ago from
Japan to prevent soil erosion'®**>_ has been both of benefit and a nuisance and is now out of
control there also®®. Kudzu was used as a food and fuel®? in addition to its benefits as an erosion
protective agent, but now has become a noxious weed that displaced local flora in several
areas™®*).

Van Emden® % aroused interest in wild plants for crop pest management, and the Kudzu
plant may play an important role in this since it is widely distributed around agroecosystems.

Despite its important status, the Kudzu plant has not been studied for its associated insects,
nor for a means of biological control'” which has not been succeeded owing to its large tuber
roots though chemical control of the plant has been tried also in both countries mentioned®”. It
was thus believed valuable to conduct fundamental studies on the insects associated with the plant
for the purposes mentioned above.

Following a preliminary survey on insects of the plant made in 'Yamaguchi City in 1984'® the
first author began biological studies of its dominant phytophagous bugs in the same area in 1986
and 1987 and reported the biological data of two species®*%

The present study was carried on in Kagoshima City to accumulate further biological data on
Kudzu-feeding species for future application. Among feeders found in the Kagoshima area, 18
insect species and 1 mite species were selected, and their seasonal abundance and habitat or
within-plant distribution were studied.

The insect species belong to the following 4 orders: Hemiptera (5 species), Coleoptera (5

* Present address: National Biological Control Research Center, Kasetsart University and National
Research Council of Thailand, Bangkok 10900, Thailand
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species), Diptera (3 species) and Lepidoptera (5 species). Among those, four leaf-miner species,
i.e.,—Japanagromy:za tristella, Liocrobyla lobata, Neolithocolletis hikomonticola and Spulerina
dissotoma—were intensively studied for their biology and distribution within the leaf since they
are expected candidates as biological control agents.

Three other species— Homoeocerus unipunctatus, Hedylepta misera and Matsumuraeses
falcana—were studied for their development since they were found to be dominant in the survey
area and to attack other leguminous plants.

This study was thus designed to elucidate the following: (1) species composition of Kudzu-
feeding insects, (2) seasonal abundance and habitat on the plant of the selected species, (3)
biology and distribution within the leat of the four leafminers, (4) biological data including
developmental period, developmental zero, total effective temperature, adult longevity and
fertility of the three dominant species.

In this paper, species composition of Kudzu-feeding species is enumerated, and remaining
topics together with the methods and materials used will be reported in a second paper as well as
general remarks about the overall studies.

Materials and Methods

Sampling procedures

Samplings of phytophagous insects were conducted during 1988-1989 at three Kudzu growing
sites in Kagoshima City: Korimoto graveyard, Shimota and Toso. When immature and mature
insects were discovered, they were hand-picked or aspirated from Kudzu plants on the field at one
week intervals, with 1 or 2 hours usually spent at each site. The affected plant parts were
collected together with the suspected feeding insects, placed in plastic bags and brought back to
the laboratory for rearings. Insects resting on the plants and pollinators were not included in this
study.

Another field investigation was conducted at two sites, Korimoto graveyard and Toso, from
early May to early December in 1988 and from late March to early December in 1989 to monitor
seasonal abundance of the feeding species. Data on the feeding species composition obtained in
this investigation are also referred to here, though the method used together with that for
samplings to determine seasonal abundance, rearing and development will be described in Part 2.

Results and Discussion

1. List of feeding species

A total of 71 species of Insecta and 2 species of Arachnoidea have been previously recorded
from the Kudzu plant, Pueraria lobata (Willd.) Ohwi from Japan and USA so far as we are
aware. In the present study, a total of 61 species of Insecta and one species of Arachnoidea
feeding on Kudzu plants, including newly found species were observed in Kagoshima City.
Among them, a total of 38 species belonging to 26 families of 5 insect orders are recorded for the
first time from this plant.

Those known and the newly found species, a total of 109 species belonging to 46 families of 6
insect orders and 2 species of Acarina, are listed and shown in Table 1 and Fig. 1.

The number of species in each order is as follows: Orthoptera (5%)—6 species of 4 families,
Hemiptera (Homoptera) (10%)—11 species of 10 families, Hemiptera (Heteroptera) (23%)—26
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Fig. 1. Percentage of phytophagous species of Kudzu plant belonging to different orders, A: Known feeding
species based on published records and those found in Kagoshima City, B: Feeding species found in
Kagoshima City.

species of 8 families, Thysanoptera (4%)—4 species of 1 family, Coleoptera (22%)—24 species
of 8 families, Diptera (5%)—6 species of 2 families, Lepidoprera (29%)—32 species of 13
families, Acarina (2%)—2 species of 1 family. Hemiptera, Ccleoptera and Lepidoptera are
dominant among the order recorded.

Most of the species listed in Table 1 are polyphagous and attack other plants such as soybean,
Glycine max Merr., adzuki bean, Vigna angularis (Willd.) Ohwi et Ohashi var. angularis,
wisteria, Wistaria brachybotrys Sieb. et Zucc., and other leguminous plants. Of the 62 species
found in Kagoshima City, 38 are foliage-feeding including gall-makers and leafminers, 23 are
sap-feeding and only 1 species is endophagous on stored seed. Nineteen species of which biology
is described in Part 2 are comparatively dominant. Only 14 among the Kudzu-feeding species
listed below are monophagous on Kudzu plant so far as we know.

Hemiptera

Miridae: Proboscidocoris varicornis (Jakovlev)
Thysanoptera

Thripidae: Salpingothrips aimatofus Kudo
Coleoptera

Buprestidae:  Trachys auricollis E. Saunders

Curculionidae: Mesalcidodes trifidus (Pascoe)
Diptera

Cecidomyiidae: Lasioptera puerariae Shinji; Pitydiplosis sp.; Genus sp.

Agromyzidae: Ophiomyia puerarivora Sasakawa
Lepidoptera

Lyonetiidae: Leucoptera puerariella Kuroko

Gracillariidae: Liocrobyla lobata Kuroko; Neolithocolletis hikomonticola Kumata

Pyralidae: Hedylepta misera (Butler); Pleuroptya punctimarginalis (Hampson)

Noctuidae: Microxyla confusa (Wileman)
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2. Newly recorded species from Kudzu plant

A total of 38 species belonging to 26 families of 5 insect orders were among those collected
and are recorded here for the first time from Kudzu plant; data on collection follows. The
words— Korimoto, Shimota and Toso—identify the locality in Kagoshima City where collection
was made, and all specimens were collected by the first author (JT).

Insecta
Orthoptera
Tettigoniidae
Gampsocleis buergeri (de Haan)
Specimen examined. Toso: 1 ex., 9. v. 1988.
Pyrgomorphidae
Atractomorpha lata (Motschulsky)
Specimens examined. Korimoto: 1 ex., 5. ix. 1988. Shimota: 1 ex., 8. ix. 1988; 1 ex., 22.
ix. 1988. Toso: 1 ex., 2. ix. 1988; 1 ex., 9. ix. 1988; 2 exx., 22. ix. 1988.
Acrididae
Acrida cinerea (Thunberg)
Specimen examined. Korimoto: 1 ex., 5. viii. 1988.
Oxya japonica japonica (Thunberg)
Specimen examined. Toso: 1 ex., 22. ix. 1988.
Patanga japonica (Bolivar)
Specimens examined. Korimoto: 1 ex., 11. vi. 1988; 1 ex., 4. vii. 1988. Toso: 1 ex., 4. vi.
1988; 1 ex., 17. vi. 1988.
Tetrigidae
Tetrix japonica (Bolivar)
Specimen examined. Toso: 1 ex., 9. v. 1988.
Hemiptera
Flatidae
Geisha distinctissima (Walker)
Specimens examined. Korimoto: 3 exx., 13. vi. 1988. Toso: 1 ex., 24. vi. 1988. Shimota:
2 exx., 27. vi. 1988.
Ricaniidae
Orosanga japonica (Melichar)
Specimens examined. Korimoto: 5 exx., 27. vi. 1988. Shimota: 3 exx., 1. vi. 1988. Toso:
2 exx., 19. viii. 1988.
Cercopidae
Eoscartopis assimilis (Uhler)
Specimens examined. Korimoto: 1 ex., 20. v. 1988. Shimota: 2 exx., 15. vi. 1988
Penthimiidae
Penthimia nitida Lethierry
Specimen examined. Shimota: 1 ex., 24. viii. 1988.
Cicadellidae
Bothrogonia ferruginea (Fabricius)
Specimens examined. Shimota: 2 exx., 15. vi. 1988.
Cicadella viridis (L.)
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Specimens examined. Korimoto: 2 exx., 22. viii. 1988. Shimota: 3 exx., 24. viii. 1988.
Typhlocybidae
Empoasca sp.
Specimens examined. Shimota: 3 exx., 1. vi. 1988.
Miridae
Adelphocoris triannulatus (Stal)
Specimens examined. Shimota: 1 ex., 8. ix. 1988. Toso: 1 ex., 1. v. 1988.
Berytidae
Metacanthus pulchellus Dallas
Specimens examined. Shimota: 1 ex., 19. x. 1988. Toso: 1 ex., 11. vi. 1988; 2 exx., 24.
vi. 1988; 1 ex., 28. x. 1988.
Lygaeidae
Nysius plebejus Distant
Specimens examined. Shimota: 1 ex., 15. iv. 1988; 1 ex., 8. ix. 1988; 2 exx., 22. ix. 1988;
2 exx., 5. x. 1988; 1 ex., 19. x. 1988. Toso: 1 ex., 11. vi. 1988.
Alydidae
Riptortus clavatus (Thunberg)
Specimens examined. Shimota: 3 exx., 8. ix. 1988; 1 ex., 22. ix. 1988.
Coreidae
Stictopleurus punctatonevosus Goeze
Specimens examined. Toso: 1 ex., 27. v. 1988. Shimota: 1 ex., 15. vi. 1988.
Cletus trigonus (Thunberg)
Specimen examined. Shimota: 1 ex., 1. vi. 1988.
Pentatomidae
Eysarcoris ventralis (Westwood)
Specimens examined. Toso: 1 ex., 11. vi. 1988; 1 ex., 9. ix. 1988; 1 ex., 21. x. 1988.
Thysanoptera
Thripidae
Thrips hawaiiensis (Morgan)
Specimens examined. Korimoto: 213 exx., 3. x. 1988.
Megaleurothrips distalis (Karny)
Specimens examined. Korimoto: 12 exx., 3. x. 1988.
Coleoptera
Scarabaeidae
Anomala lucens Ballion
Specimens examined. Korimoto: 2 exx., 13. vi. 1988; 2 exx., 20. vi. 1988; 3 exx., 27. vi.
1988; 2 exx., 11. vii. 1988; 1 ex., 25. vii. 1988; 1 ex., 8. viii. 1988; 2 exx., 15. vii.
1988; 2 exx., 22. viii. 1988; 1 ex., 29. viii. 1988; 1 ex., 5. ix. 1988. Shimota: 3 exx.,
8. ix. 1988; 1 ex., 10. viii. 1988; 1 ex., 24. viii. 1988. Toso: 2 exx., 19. viii. 1988; 2
exx., 26. viii. 1988; 1 ex., 2. ix. 1988; 1 ex., 9. ix. 1988.
Anomala cuprea (Hope)
Specimens examined. Korimoto: 3 exx., 27. v. 1988. Shimota: 3 exx., 15. vi. 1988.
Blitopertha orientalis (Waterhouse)
Specimens examined. Korimoto: 2 exx., 4. vii. 1988. Shimota: 2 exx., 15. vi. 1988.
Mimela splendens (Gyllenhal)
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Specimens examined. Shimota: 2 exx., 31. v. 1990.
Popillia japonica Newman
Specimens examined. Shimota: 3 exx., 8. ix. 1988.
Dermestidae
Anthrenus verbasci (Linnaeus)
Specimens examined. Emerged in the laboratory from seeeds obtained from a seed
dealer: 5 exx., 23. vii. 1989; 3 exx., 13. viii. 1989; 2 exx., 15. ix. 1989.
Nitidulidae
Haptoncurina paulula (Reiter)
Specimens examined. Shimota: 3 exx., 3. x. 1988.
Chrysomelidae
Pagria signata (Motschulsky)
Specimens examined. Korimoto: 5 exx., 20. v. 1988. Toso: 3 exx., 4. vi. 1988. Shimota:
5 exx., 24. vi. 1988.
Curculionidae
Episomus turritus (Gyllenhal)
Specimens examined. Toso: 1 ex., 9. v. 1988; 1 ex., 19. vii. 1988. Shimota: 3 exx., 31. v.
1988; 2 exx., 15. vi. 1988; 2 exx., 24. vi. 1988.
Sympiezomias lewisi (Roelofs)
Specimens examined. Toso: 3 exx., 4. vi. 1988; 1 ex., 24. vi. 1988.
Heterarthrus lewisi (Pascoe)
Specimen examined. Shimota: 1 ex., 31. v. 1990.
Lepidoptera
Tortricidae
Matsumuraeses falcana (Walsingham)
Specimens examined. Shimota: 1 ex., 3. v. 1988; 2 exx., 18. v. 1988.
Psychidae
Acanthopsyche nigraplaga (Wileman)
Specimens examined. Shimota: 1 ex., 5. x. 1988; 1 ex., 8. x. 1988; 1 ex., 19. x. 1988.
Pyralidae
Hedylepta misera (Butler)
Specimens examined. Korimoto: 1 ex., 8. v. 1988. Toso: 1 ex., 30. iv. 1988; 1 ex., 3. v.
1988.
Maruca testulalis (Hubner)
Specimens examined. Shimota: 4 exx., 8. ix. 1988; 3 exx., 12. ix. 1988; 4 exx., 22. ix.
1988; 2 exx., 30. ix. 1988; 2 exx., 3. x. 1988. Toso: 1 ex., 3. ix. 1988; 1 ex., 8. ix.
1988; 2 exx., 30. ix. 1988.
Noctuidae
Paragabara flavomaculata (Oberthiir)
Specimens examined. Toso: 2 exx., 11. vi. 1988; 1 ex., 19. viii. 1988.
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(Continued)
aimoto
Thrips coloratus
T. hawaiiensis

distalis
Coleoptera
gracilior
Mesosa longipennis
M. myops myops

Species
P. caudata caudata

Pterolophia annulata
P. zonata

Haptoncurina paulula

Anthrenus verbasci
Cerambycidae

Blitopertha orientalis
Mimela splendens
Nitidulidae

Popillia japonica

Buprestidae
Atimura japonica

Trachys auricollis
T. reitteri
Mesosella simiola

Dermestidae
Falsomesosella

Anomala cuprea

Megaleurothrips
A. lucens

Salpingoth
Scarabaeidae

Thysanoptera
Thripidae

Table 1-b.
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