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Biological Studies of the Pests Feeding on Gynura bicolor (WiLLp.) DC.(Asteraceae)
0. List of Feeding Species, Seasonal Abundance and Damage-Occurrence in
Kagoshima Prefecture in 1998 and 1999

Machiko MURAKAMI, Katsuo TSUDA and Kanetosi KUSIGEMATI

Abstract

Thirty nine invertebrate species belonging to 23 families of 7 orders in 3 classes have hitherto been
recognized by us to feed on Gynura bicolor (WiLLD.) DC. (Asteraceae) on the mainland of Kagoshima
Prefecture, southwestern Japan. In the present study we also surveyed Amami-oshima, Central Ryukyus
as well as mainland, and the total number of pest species amounting to 58 belonging to 30 families of 8
orders in 3 classes. Of these 17 insects and 2 gastropod species are recorded for the first time from the
plant.

During 1998 and 1999, the seasonal abundance of the following 8 pest species was studied:
Atractomorpha lata (Orthoptera, Acrididae), Aphis kurosawai (Hemiptera, Aphididae), Taylorilygus apicalis
and Halticiellus insularis (Hemiptera, Miridae), Nyctemera adversata (Lepidoptera, Arctiidae), and Condica
illecta, Spodoptera litura and Macdunnougia confusa (Lepidoptera, Noctuidae). The extent of damage to the
host plant was measured (indicated as damage index) in all of them except in Aphis kurosawai and
Taylorilygus apicalis.00

In Atractomorpha lata the peak for nymphs and adults was seen around late July in both years, with a
second peak in October / November in 1998, giving the heaviest damage to host plant (index: 22.5) in
early September. In late January, 1999, rate of shoots infested in Aphis kurosawai to G. bicolor reached
the highest rate of 90 %. Taylorilygus apicalis had its peak in early December. Halticiellus insularis marked
four peaks, giving the heaviest damage (index: 28) in early September, 1999. The larvae of Nyctemera
adversata had three peaks, i.e., in late June, late July, and late August. The peaks of egg masses of this
species were seen ten days before the peaks of larvae. The adults appeard from early April to mid-
November, with distinct peaks in late July and late August. This species was more abundant in 1998 than
1999 in terms of the numbers of egg masses, larvae and adults. The larvae of Condica illecta were seen
from early July, with four peaks and heaviest damage to host plant (index: 36) in late October. The larvae
of Spodoptera litura were observed from late August to mid-December, but its population much decreased
in 1999 as compared with 1998. Egg masses had three peaks, and adults four. The occurrence of
Macdunnoughia confusa was rather irregular and intermittent, starting at early February and ending at
early December.

Key words: Gynura bicolor, feeding species, seasonal abundance, damage-occurrence

Entomological Laboratory, Faculty of Agriculture, Kagoshima University, 1-21-24 Korimoto,
Kagoshima, 890-0065, Japan.
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Table 1. Sites, method* and environment of culture and terms of investigations in sampling of phytophagous species of Gynura bicolor (WiLLD.) DC.

Sites

Terms of

Environment of culture . Lo
investigation

Kagoshima City

Korimoto
(Kagoshima University)

Vegetables are cultivated around the field and the sun shines all day

| .
ong Every day

Shimota-cho

. Apr.O Dec.
G. bicolor grows under the shade of trees (about 0.5mx 1m) and. (Apr ec.)

under the eaves (about 0.5m x 0.5m).

Kawanabe District

Nishimoto, Chiran-cho

Vegetables are cultivated around the field. Each two weeks

Ibusuki District

Yamagawa-cho
(Nagasakibana
parking garden)

G. bicolor grows gregariously in many other plants.

It grows well under the plants or trees. Once per month

Kumage District
Tanega-shima

Noma, Nakatane-cho

G. bicolor grows gregariously under the trees,
and herbage luxuriate around it.

Hase, Minamitane-cho

October U
Sunny slope parallel a road (about 5m x 40m),

the shade of trees side of a flower field and a grassy place by a road.

Ohshima District
Okinoerabujima

China-cho

G. bicolor grows in the shade of trees and by a sunny field.

Wadomari-cho

November O

G. bicolor grows in the shade of trees and by a sunny field.

Amami-oshima

Kominato, Naze City
Nishinakama, Sumiyou-son
Tatugo, Ankyaba

G. bicolor grows in the shade of trees and by a sunny field.
G. bicolor grows under the shade of trees.
G. bicolor grows by a road.

Octber 20, 21

* Method of culture is raising outdoors.
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Table 2. List of phytophagous insects and others in each place of Kagoshima Prefecture.

Sites of investigation*
K T ¥ o o B

Class & Order

Family Species

INSECTA
ORTHOPTERA Mogoplistidae 0 Ornebius kanetataki (MATSUMURA) ooooo o 0o O
Tettigoniidae O Ducetia japonica (THUNBERG) 0oooooo oD o o0 o
0 0 Phaneroptera falcata (PoDA) oooo ol O O O O
0 Mecopoda elongata (LINNAEUS) 0oDooooooo 0 o o o o
Pyrgomorphidae 0 Atractomorpha lat (MOTSCHULSKY) oooooo o o o
Acrididae 0 Snopodisma punctata MISTSHENKO 0ooooooo o o 0o o o
a
HEMIPTERA Delphacidae O Ugyops vittatus (MUTSUMURA) oooooooon oo O 0 O
Flatidae 0 Geisha distinctissima (WALKER) 0000000 0 o O o o
Aphididae 0 Uroleucon giganteus (MATSUMURA) 0ooooooooooao ol O O O O
0O Aphis kurosawai TAKAHASHI 0oooooooo o o o
Margarodidae [0 Drosicha corpulenta (KUWANA) 0oooooooooo od O O 0
0 Icerya aegyptiaca (DOUGLAS) 000000000O0o0o0oo oo 0O O |
Pseudococcidae O Crisicoccus seruratis (KANDA) 0oD0o0O0ODOO0OOoOoOoOa oD o 0o o
0 Pseudococcus comstocki (KUWANA) 0ooooooooo o0 0 o
Coccidae 0 Saissetia coffeae (WALKER)O 0oo0o0O00ooooooag o0 0 o
Miridae 0 Taylorilygus apicalis (FIEBER) 0ooooooooooao ol O O O O
0 Halticiellusinsularis (USINGER) 0oooooooo od O 0O O o
Lygaeidae 0 Metochus abbreviatus (ScoTT) 0oo0ooooooooo 0 o 0o o0 o
0 Panaorus japonicus (STAL) 0ooooooooo oo 0O o0 O
Coreidae O Acanthocoris sordidus (THUNBERG) 0ooooooo 0o 0O O 0
0 Hygia (Hygia) opaca (UHLER) ooooooooo 0O o0 O O O
Pentatomidae 0 Eysarcoris ventralis (WESTWOOD) 0oooooooo od O O o
oo o o0 o o
COLEOPTERA Scarabaeidae 00 Maladera japonica japonica (MOTsCHULSKY) 0000000 o o0 O O O
[0 Anomala albopilosa albopilosa (HoPE) oooooao o0 0o o0 o
Curculionidae 0 Scepticus griseus (ROELOFS) O0oooooooooo o o0 O O O
0O Listroderes costirostris SCHOENHERR goooooo o0 O O O O
DIPTERA Agromyzidae O Phytomyza horticola (GOUREAU) 0oooooo o o0 O 0O O
LEPIDOPTERA Tortricidae Adoxophyes honmai YASUDA 0oooooooooo o o O o o
Oecophoridae 0O Acria ceramitis MEYRICK 0oo0oooooooooooo o[ 0o o0 o
Stathmopodidae 0 Sathmopoda auriferella (WALKER) ooooooo o0 0O o o
Pyralidae 0 Ostrinia furnacalis (GUENEE) oooooo o0 O O O O

O Newly recorded species from Gynura bicolor (WILLD.) DC.
*K; Kagoshima City, C; Chiran-cho, Y; Yamagawa-cho, T; Tanegashima, O; Okinoerabu-jima, A; Amami-oshima
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Table 2. (Continued)

Sites of investigation*

8T

Class & Order Family Family
K ¥ o o®@a
0 Udea testacea (BUTLER) ooooooooo o0 O O O O
Nymphalidae 0 Cynthia cardui (LINNAEUS) ooooooo od O O O O
Geometridae O ldaea imbecilla (INOUE) 0ooooooooooo o0 O O O O
0 Scopula epiorrhoe PRoOUT ooooooooo 0o o0 O O
0 S semignobilis INOUE 0oooooooooo o0 O O O O
O Orthonama obstipata (FABRICIUS) ooooooooood oo o0 O O
0 Xanthorhoe saturata (GUENEE) 0oDo0oOoOoooo o o0 O O O
0 Ascotis selenaria cretacea (BUTLER) 00oo00ooooo0 oD o0 O O
0 Odontopera arida arida (BUTLER) ooooOoooooa o0 O O O O
Arctiidae 0 Spilarctia seriatopunctata seriatopunctata 0
O MOTSCHULSKY ooooooo oD o0 O O
0 Spilosoma lubricipeda (LINNAEUS) oooooooooo o0 O O O O
O Nyctemera adversata (SCHALLER) ooooooo o o o o
Noctuidae 0 Viminia rumicis (LINNAEUS) oooooo o0 O O O O
0 Mamestra brassicae (LINNAEUS) 0oooo o o o0 O O
O Xylena formosa (BUTLER) ooooooooo o o0 O O O
0 Condica illecta (WALKER) 00Do00oo0o0ooo o o oD O
O Spodoptera litura (FABRICIUS) ooooooo o o0 O O
0 Acanthoplusia agnata (STAUDINGER) ooooooooo o0 o0 O
O Chrysodeixis eriosoma (DOUBLEDAY) oooooooog o o0 O
0 Macdunnoughia confusa (STEPHENS) ooooooo o od O O
0 Trichoplusia intermixta (WARREN) ooooooo o O O O O
O Hipoepa fractalis (GUENEE) ooooooooo o0 O O O O
SECERNENTEA
0 TYLENCHIDA Meloidogynidae O Meloidogyne sp. 0ooooooDoooo o0 O O O O
GASTROPODA
0 STYLOMMATOPHORA Veronicellidae O Vaginulus (Laevicaulis) alte (FERUSSAC) gooooooo oo 0o 0 o
Achatinidae 0 Achatina fulica BOowDICH in FERUSSAC oooooooo oo o o0 o
Philomycidae O Incilaria bilineata BENSON oooo o o0 0O o0
Bradybaenidae [0 Acusta despecta sieboldiana PFEIFFER oooooooo o o o

0002 ‘Z "ON ‘02 "I0A Apmis d1j19ed Yinos



Table 3-a. List of phytophagous insects and others from Gynura bicolor (WiLLD.) DCPC

Species Host plantt U Plant part® U Distribution® Referencet U
d ad affected O ad
O INSECTA
ORTHOPTERA
Mogoplistidae
Ornebius kanetataki (MATSUMURA) Citrus spp. Leaf Japan (Honshu, Izu-shoto, Shikoku, APPL. ENT. ZooOL. (ed.), O
*Gynura bicolor (WiLLD.) DC. Kyushu, Tsushima, Okinawa, 1989,
Kume-jima, Kerama-retto, Miyako-jima, KATO, 1987,
Ishigaki-jima, Iriomote-jima) KATO, 1990,
Present data
Tettigoniidae
Mecopoda elongata (LINNAEUS) *Gynura bicolor (WiLLD.) DC. Leaf Japan (Honshu, Shikoku, Kyushu, Present data
Tokara-retto, Amami-oshima,
Okinawa, Kerama-retto, Miyako-jima,
Ishigaki-jima, Iriomote-jima,
Yonaguni-jima), Taiwan, Southeast Asia
OHEMIPTERA-HOMOPTERA
Delphacidae
Ugyops vittatus (MATSUMURA) *Gynura bicolor (WiLLD.) DC. Leaf Japan (lzu-shoto, Ogasawara-shoto, Present data
Kyushu, Yaku-shima, Amami-oshima,
Okinawa, Ishigaki-jima, Iriomote-jima),
Taiwan
Aphididae
Uroleucon giganteus (MATSUMURA) *Gynura bicolor (WiLLD.) DC. Stem, Japan MORITSU, 1983,
Cirsium kamtschaticum LEDEB. ex DC. spike Present data

C. japonicum DC.
Synurus pungens (FRANCH. et SAVAT)
KITAMURA
S. excelsus (MAKINO) KITAMURA
O etc.

00 Published records and the present data; appendix to the list (MURAKAMI €t. al.0 2000) .
00O Species names from MAKINO, 1989.

00 Plant part of Gynura bicolor (WILLD.) DC.

00 After HIRASHIMA (ed.) , 1989 and SAKAE, 1988.

0O References which recorded host plants feeding and distribution.

0 0 *New host plant recorded.
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Table 3-a. (Continued)

Species Host plantt U Plant part® U Distribution® Referencet U

d ad affected O ad
HEMIPTERA-HETEROPTERA
Lygaeidae
Metochus abbreviatus (ScoTT) *Gynura bicolor (WiLLD.) DC. Stem, Japan (Honshu, Shikoku, Kyushu, TOMOKUNI, 1993,

root Tsushima, Nansei-shoto, Present data
Ryukyu-retto, Ogasawaratiti-jima)

Hygia (Hygia) opaca (UHLER) Cycas revoluta THUNB. ex MURRAY Stem, Japan (Honshu, Shikoku, Kyushu, APPL. ENT. ZOOL. (ed.)

COLEOPTERA
Curculionidae
Scepticus griseus (ROELOFS)

Ficus carica L.
Reynoutria japonica HOUTT.
Rubus palmatus THUNB. ex MURRAY
Pueraria lobata (WILLD.) OHwI
Erythrina crista- galli L.
Citrus spp.
*Gynura bicolor (WiLLD.) DC.
etc.

Spinacia oleracea L.

Brassica spp.

Trifolium repens L.

T. pratense L.

Medicago sativa L.

Citrullus lanatus (THUNB.)

MATSUM.et NAKAI

Cucumis sativus L.

C. melo L.

Cucurbita spp.

Daucus carota L.

Perilla frutescens (L.) BRITTON
*Gynura bicolor (WiLLD.) DC.

Arctium Ippa L.

Dactylis glomerata L.

Lolium moultiflorum LAm.

L. perenne L.

etc.

Tsushima, Nansei-shoto), Korea,
Taiwan, China Present data

Leaf Japan (Honshu, lzu-oshima, Izu-toshima,
Izu-niijimad l1zu-shikine-shimalO
Izu-kouzu-shimal Izu-miyake-jima,
lzu-mikura-jima, lzu-hatijyo-jimal
lzu-ao-shima, Shikoku, Kyushu,
Tsushima)

1989,
TAYUTIVUTIKUL and

KUSIGEMATI, 1992,
TOMOKUNI, 1993,
Present data

APPL. ENT. ZOOL. (ed.)
1989,

HAGITANI 1987,

YANAGIDA €t al., 1996,

Present data

0c
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Table 3-a. (Continued)

Species
g

Host plantt U
]

Plant part® U
affected

Distributiont U
O

Referencel U
O

Listroderes costirostris Schoenherr

LEPIDOTPERA
Oecophoridae
Acria ceramitis MEYRICK

Dianthus chinensis L.
Spinacia oleracea L.
Brassica spp.
Pisum sativum L.
Citrullus lanatus (THUNB.)
0 MATSUM. et NAKAI
Cucumis spp.
Cucurbita spp.
Apium graveolens L.
Cryptotaenia japonica HASSK.
Daucus carota L.
Ipomoea batatas Lam.
Perilla frutescens (L.) BRITTON
Solanum melongena L.
S tuberosum L.
Lycopersicon esculentum MiLL.
Nicotiana tabacum L.
Coreopsis tinctoria NUTT.
Chrysanthemum x morifolium RAMAT.
C. coronarium L.

*Gynura bicolor (WiLLD.) DC.
Calendula arvensis L.
Arctium lappa L.
Lactuca sativa L.
Allium tuberosum ROTTL.

DA. sativum L.
A. fistulosum L.
A. cepal.
etc.

Castanea crenata SIEB. et Zucc.
Malus spp.
Cornus controversa HEMSL.

Leaf

Leaf

Japan (Honshu, lzu-oshima, Izu-ao-shima,
Shikoku, Kyushu, Yonaguni-jima,
Kita-daito-jima, Minami-daito-jima),
Taiwan, Australia, New Zealand,

North Africa, North & South America

Japan (Honshu, Shikoku, Kyushu),

Assam

OKUNO et al.,1978,

APPL. ENT. ZOOL. (ed.), O
1987,

OHo, 1987,

YANAGIDA €t al., 1996,

Present data

MIYATA, 1983,
APPL. ENT. ZOOL. (ed.),
1987,
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Table 3-a. (Continued)

Species Host plantt U Plant part® U Distribution® Referencet U
d ad affected O ad
*Gynura bicolor (WiLLD.) DC. Present data
Stathmopodidae
Stathmopoda auriferella (WALKER) [Persea americana MiLL. Leaf Japan (Honshu, Shikoku, Kyushu, INOUE et al., 1982,
Malus spp. Yaku-shima, Kume-jima, Miyako-jima, OKUNO etal., 1977
Prunus salicina LINDL. Ishigaki-jima, Iriomote-jima), Taiwan, APPL. ENT. ZOOL. (ed.),
P. persica BATSCH. Central China, Philippines, Java, India, 1987,
Mangifera indica L. Sri Lanka, Pakistan, Israel, Seychelles,  Present data
Zizyphus jujuba MiLL. Comoros, Africa, Australia, Madagascar
\itis vinifera L.
Punica granatum L.
Helianthus annuus L.
*Gynura bicolor (WiLLD.) DC.
Geometridae
Scopula epiorrhoe PRouT Persicaria thunbergii (SIEB. et Zucc.) Leaf Japan (Honshu, Shikoku,Kyushu, Suacl etal., 1987,
0 H. GROSS Tsushima, Tanega-shima, Yaku-shima, Present data
*Gynura bicolor (WiLLD.) DC. Amami-oshima, Tokuno-shima,
Okinoerabu-jima, Okinawa,
Ishigaki-jima, Iriomote-jima)
S semignobilis INOUE *Gynura bicolor (WILLD.) DC. Leaf Japan (Hokkaido, Honshu, Shikoku, INOUE €t al., 1982,
Dioscorea japonica THUNB. ex Kyushu, Yaku-shima) MIYATA, 1983,
0 MURRAY Present data
Orthonama obstipata (Fabricius) Rumex japonicus HOUTT. Leaf Japan (Hokkaido, Honshu, Shikoku, INOUE et al., 1982,
*Gynura bicolor (WiLLD.) D Ryukyu-retto), cosmopolitan MIYATA, 1983,
etc. Sucl etal., 1987,
Present data
Noctuidae
Xylena formosa (BUTLER) Ginkgo biloba L. Leaf, Japan (Hokkaido, Honshu, Shikoku, Issiki et al., 1965,
Quercus acutissima CARRUTH. stem Kyushu, Tsushima, Yaku-shima, KOBAYASHI, 1991,

Q. dentata THUNB. ex MURRAY
Rumex japonicus HOUTT.
Reynoutria japonica HOuTT.

Macleya cordata (WILLD.) R.Br.

Okinawa), Amur, China,Taiwan

MIYATA, 1983,
Sucl et al., 1987,

APPL. ENT. ZOOL. (ed.),

1987,

44
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Table 3-a. (Continued)

Species Host plantt U Plant part® U Distribution® Referencet U
d ad affected O ad
Malus spp. Present data

Acanthoplusia agnata (STAUDINGER)

Pyrus pyrifolia (BURM. f.) NAKAI
Prunus x  yedoensis MATSUM.
Cytisus scoparius (L.) LINK
Wistaria floribunda (WiLLD.) DC.
Pisum sativum L.
Citrus spp.
Rhododendron pulchrum SweeT
Nicotiana tabacum L.
Helianthus tuberosus L.

*Gynura bicolor (WiLLD.) DC.

etc.

Persicaria thunbergii (SIEB. et Zucc.) Leaf Japan (Honshu, Shikoku, Kyushu,
H. GROSS Yaku-shima), Amur, Korea, China,
Brassica spp. Taiwan

Glycine max MERR.

Vigna angularis (WILLD.) OHWI
et OHASHI

V. unguiculata (L.) WALP.

Lablab purpureus (L.) SWEET

Gossypium arboreum L.

Daucus carota L.

Perilla frutescens (L.) BRITTON

Antirrhinum majus L.

Dahlia pinnata CAv.

Chrysanthemum x morifolium

RAMAT.

*Gynura bicolor (WiLLD.)DC.

Senecio cruentus (MASSON ex
L* HERIT) DC.

Patasites japonicus (SIEB. et Zucc.)
MAXIM.

Calendula arvensisL.

Arctium lappa L.

Issiki et al., 1965,

INOUE et al., 1982,

OKUNO et al., 1978,

MIYATA, 1983,

Sucl etal., 1987,

APPL. ENT. ZoOL. (ed.),
1987,

YANAGIDA €t al., 1996,

Present data
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Table 3-a. (Continued)

Species
g

Referencel U
O

Chrysodeixis eriosoma (DOUBLEDAY)

Hipoepa fractalis (GUENEE)

0 GASTROPODA
STYLLOMMATOPHORA
Veronicellidae
Vaginulus (Laevicaulis) alte
(FERUSSAC)

Host plantt U Plant part® U Distribution®
O affected O

Tulipa gesneriana L.
etc.
Rumex japonicus HOUTT. Leaf Japan (Hokkaido, Honshu, 1zu-shoto,
Beta vulgaris L. Shikoku, Kyushu, Yaku-shima, Okinawa
Fragaria x magna THUILL Kume-jima, Aka-jima, Keruma-jima,
Lathyrus odoratus L. Ishigaki-jima, Iriomote-jima), Taiwan,
Mentha arvensisL. Southeast Asia, the Pacific Islands,
Perilla frutescens (L.) BRITTON Australia

Nicotiana tabacum L.
Erigeron philadelphicus L.
*Gynura bicolor (WiLLD.)DC.

Arctium lappa L.

Taraxacum spp.

Allium fistulosum L.

etc.

*Gynura bicolor (WiLLD.)DC. Leaf Japan (Honshu, Shikoku, Kyushu,

Tsushima, Yaku-shima, Amami-oshima,
Okinawa, Miyako-jima, Ishigaki-jima,
Iriomote-jima, Yonaguni-jima,
Minami-daito-jima), Southern Korea,
China, Taiwan, India, Africa

Rumex japonicus HOUTT. Leaf Japan (Amami islands), East Africa,

Beta wulgaris L. Madagascar, India, Sri Lanka,

Soinacia oleracea L. the East Indies, the South China

Brassica spp.

Pisum sativum L.

Daucus carota L.

Ipomoea batatas LAM.

Chrysabthemun coronarium L.
*Gynura bicolor (WiLLD.) DC.

Issiki et al., 1965,
INOUE et al., 1982,
MIYATA, 1983,

Sucl et al., 1987,
YANAGIDA €t al., 1996,
Present data

Issiki et al., 1965,
INOUE et al., 1982,
Sucl et al., 1987,
Present data

SAKAE, 1988,
SHIMADA €t al.,1972,
SHIMADA, 1990,
Present data
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Table 3-a. (Continued)

Species Host plantt 0 Plant part® U Distribution® Referencet U
d ad affected O ad
Lactuca sativa L.
Allium fistulosum L.
Ananas comosus (L.) MERR.
etc.
STYLOMMATOPHORA
Achatinidae
Achatina fulica BowbicH in Brassica spp. Leaf Japan (Okinawa, Ryukyu-retto,Ogasa- MINATO and SHOKITA,

00 FERUSSAC

Citrullus lanatus (THUNB.)
MATSUM.et NAKAI

Cucumis sativus L.

Cucurbita spp.

Daucus carota L.

Solanum melongena L.

Lycopersicon esculentum MiLL.

Capsicum annuum L.

*Gynura bicolor (WiLLD.) DC.
etc.

wara-shoto), Almost all the Pacific
Islands in the tropics and
subtropics,East Africa

1986,

APPL. ENT. ZOOL. (ed.),
1987,

SAKAE, 1988,

SHIRAI, 1989,

SuUZzuKl, 1990,

Present data
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Table 3-b. List of phytophagous insects and others of Gynura bicolor (WILLD.) DC. and their economically important hosts.

Species

Food crops & vegetables

Fruit trees

Industrial
crops

Ornamental
plants & flowers

Forest
trees

Spinach

Radish, Brassica spp.

Strawberry

Soybean

Kindney bean
Cucumber, pumpkin etc.
Carrot

Sweet potato
Eggplant

Millet

Great burdock

Lettuce

Rice

Wheat

Chestnut

Fig

Pear
Apple
Citrus

Grape

Japanese perssimon

Mulberry
Tea
Tabacco

Mint

Rose

China aster
Dahlia
Calendula

Chrysanthemum
Cherry

Maple

Castanopsis spp.

Walnut
Oak

Other composite plants

OO INSECTA
ORTHOPTERA
Mogoplistidae
Ornebius kanetataki
Tettigoniidae
0 Mecopoda elongata
HEMIPTERA-HOMOPTERAD
0 Delphacidae
Ugyops vittatus
Aphididae
*Uroleucon giganteus
HEMIPTERA-HETEROPTERA
Lygaeidae
Metochus abbreviatus
Coreidae
Hygia (Hygia) opaca
COREOPTERA
Curculionidae
Scepticus griseus
Listroderes costirostris
LEPIDOPTERA
Oecophoridae
Acria ceramitis
Stathmopodidae
Sathmopoda auriferella

od O O o oO 0O O
o0 O O o o o oO o

od O

o

oo o o o

o[

oo

9C
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Table 3-b. (Continued)

Species

Food crops & vegetables

Fruit trees

Industrial
crops

Ornamental
plants & flowers

Forest
trees

Spinach

Radish, Brassica spp.

Cucumber, pumpkin etc.

Soybean
Kindney bean
Sweet potato
Eggplant
Millet

Strawberry
Carrot

Great burdock
Lettuce

Rice

Wheat
Chestnut

Fig

Pear
Apple
Citrus

Japanese perssimon

Grape

Mulberry
Tea
Tabacco
Mint

Rose

Chrysanthemum
China aster

Dahlia
Calendula

Cherry

Maple

Castanopsis spp.

Walnut
Oak

Geometridae
Scopula epiorrhoe
S semignobilis
Orthonama obstipata
Noctuidae
Xylena formosa
Acanthoplusia agnata
Chrysodeixis eriosoma
Hipoepa fractalis
0 0 GASTROPODA
STYLLOMMATOPHORA
Veronicellidae
Vaginulus (Laevicaulis) alte
STYLOMMATOPHORA
Achatinidae
Achatina fulica

]
oo

[¢]

O

o o0 o0 OO o0 O O
o O O O O OO o

od O O OO o0 O O

o0 O O o oO o

oo o

oo o

oo 0o o o0 o

o o o

Other composite plants
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000000000 Atractomorpha lata (MoTSCHULSKY)
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Fig. 1. Seasonal abundance of adults and nymphs (solid line) and degree of damage
(histogram) in Atractomorpha lata in the field of Gynura bicolor at Korimoto, Kago-
shima.

000 *:Surveys were not carried out from January to mid-April.
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Fig. 2. Rate of shoots infested by Aphis kurosawai in Gynura bicolor in the field at
Korimoto, Kagoshima.
*:Surveys were not carried out from January to mid-April.
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Fig. 3. Seasonal abundance of adults and nymphs of Taylorilygus apicalis in the

field of Gynura bicolor at Korimoto, Kagoshima.
*:Surveys were not carried out from January to mid-April.
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Fig. 4. Seasonal abundance of adults and nymphs (solid line) and degree of
damage (histogram) in Halticiellus insularis in the field of Gynura bicolor at

Korimoto, Kagoshima.
*:Surveys were not carried out from January to mid-April.
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Fig. 5. Seasonal adundance of egg mass (solid line) and adult (dotted line) of

Nyctemera adversata in the field of Gynura bicolor at Korimoto, Kagoshima.
*:Surveys were not carried out from January to mid-April.
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Fig. 6. Seasonal abundance of larvae (solid line) and degree of damage
(histogram) in Nyctemera adversata in the field of Gynura bicolor at
Korimoto, Kagoshima.

*:Surveys were not carried out from January to mid-April.
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Fig. 7. Seasonal abundance of larvae (solid line) and degree of damage
(histogram) in Condica illecta in the field of Gynura bicolor at Korimoto,
Kagoshima.

*:Surveys were not carried out from January to mid-April.
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Fig. 8. Seasonal abundance of egg mass (solid line) and abult (dotted line) in

Soodoptera litura in the field of Gynura bicolor at Korimoto, Kagoshima.
*:Surveys were not carried out from January to mid-April.
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Fig. 9. Seasonal abundance of larvae (solid line) and degree of damage
(histogram) in Spodoptera litura in the field of Gynura bicolor at Korimoto,
Kagoshima.

*:Surveys were not carried out from January to mid-April.
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Fig. 10. Seasonal abundance of larvae (solid line) and degree of damage
(histogram) in Macdunnoughia confusa in the field of Gynura bicolor at
Korimoto, Kagoshima.

*:Surveys were not carried out from January to mid-April.
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