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Biological Studies of the Pests Feeding on Gynura bicolor (WiLLD.) DC.(Asteraceae)
IT. 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.

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.



14 South Pacific Study Vol. 20, No. 2, 2000

i

aif]

AA X PF Gynura bicolor (WILLD.) DC.I&, W7 V7 OBHZFHE LT D F IR >
VFVIBDEFLEEATH S W, 1989, AR, BHET7 U7 wromE, B8
RETORENL S GEH,1997), HAETEEH, EABZWEEER & UTIUNESZ
HFNCHRE EN TR ED, AJIIERTEIeRE] L LTI Twad, EELE, A
AY T OEHRBARICET 2 RABEERZED D, 199TFENLERBRICBWTARE
OFHMHOMEZITY, TNE TICIMEDOFREZMHR LW RiEAD, 2000), EHIC
1999FIC I BERE TEHMHOTEZITY, HERINMFEREICOWVWT, A8V
BT BIETMLZ S M U, BUIO B MY K URE DA & OBF#EE M U,

Fie, BREREHANOBHAR T, 19098FIC5[EHESHOERICOWTRESL
K UHEHEOMEZITV, AHFE LU,

M KT 5Tk

1. A1 €I FDEHN

AL, 1998 F OB ETE T (EIEAEEEMANREE) 5L U FHEETIE, i34
BREIENTVE T, fEmE BB IR r K (BRI S—F 2 T H — 7)), T EORERHE
THTEP R ] 37 SR B A A PR T SR AR SRR ) B &R UM TITER, 1
KEMEDORKEEHMAITNY, B8, EBICRAITHE, FLHADF1AFIC,
1999 I MERBOLWIT/ NG, BT ORAES B K CEANTEMPEEZMA 251148
Fre Ufe, SiAEMOFIEIRE L FERES K UCHEEH ZTable LR U Tz, FBEAER,
FNFHhOFEHD A A V) ECROONEFREHEEL, BREZOREHRE
BETHE L THEBEORBREWHEL, MOREETo . MBI, TIRFv 78O
T — L (N90m, FEE20m) WK TELEEAMER N =EDZEHV, fHELUTAA
VI rEGZ T, ki, BEMEEERL DU,

2. REBLUHEOHER

FAEWE EWEREOHRAIL, 1998FIc| & BHENETOE REREEAEN
DAA X > TF B0 .5aTIT> T,

FAEIE, 19985 4 H18HNH1999412H23HE T, FHHIE LTI10H T kicfTo 7,
G ERIE, 1998F L[HEL, HEMNZE < DEEDOFENED LN, ATy AR
GEFENTTILY, DRAEVYIRURAIIHA, 70 bCATIHA, TIaE FF,
AARYITIILY, NAEVIMIBXUFIFUTINDEFE LTz, A2 TNy &,
TAEYIRVATIHABLT I FERA TSI HAICOWTE, TEIGEATERAAEY
VFB0EDOFEDFI I m ICDOWTEWH LEEZAWTHREOEREZRE L, 3E
FNT TS LD TE, BEIGEATESOES D OFEY o — MEE L, T
YETERE, AARIVIZIIMNY, NAEVIAMIBIXTRIF 2 UINOHAEHERIC
DWTI, ERIGEATZSORICREL TV AYHRBZEFHEL, 2 0T RFENIEY
AR TIEOWTIE, SIRBOFAEZ Y TITo o SIREOMAER, WINDOFEICONWT
EAA B VT DREEEMNGEL U, E561C, £V YIE RFICOVTE, BRICK-



Table 1. Sites, method* and environment of culture and terms of investigations in sampling of phytophagous species of Gymira bicolor (WILLD.) DC.

Sites Environment of culture . Tem.“s O.f
investigation
Korimoto Vegetables are cultivated around the field and the sun shines all day
' ' (Kagoshima University) long. Bvery day
Kagoshima City (Apr~Dec.)

Shimota-cho

G. bicolor grows under the shade of trees (about 0.5m X 1m) and.
under the eaves (about 0.5m X 0.5m).

Kawanabe District

Nishimoto, Chiran-cho

Vegetables are cultivated around the field. Each two weeks

Tbusuki 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.

October 7

Hase, Minamitane-cho

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 1

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*

Class & Order Family Species K C Y T o &
INSECTA
ORTHOPTERA Mogoplistidae © Ornebius kanetataki (MATSUMURA) RS S S O o O
Tettigoniidae Ducetia japonica (THUNBERG) ATV ALY O O
Phaneroptera falcata (PODA) VALY O
© Mecopoda elongata (LINNAEUS) AT TV T LY o O O
Pyrgomorphidae Atractomorpha lat (MOTSCHULSKY) F TNy & o o0 0 0 0 0
Acrididae Sinopodisma punctata MISTSHENKO TRITF Ny AR o O O O
HEMIPTERA Delphacidae © Ugyops vittatus (MUTSUMURA) VEATNERE O
Flatidae Geisha distinctissima (WALKER) TAroNdaE O O
Aphididae © Uroleucon giganteus (MATSUMURA) TR FTHAT TS LY O
Aphis kurosawai TAKAHASHI FEFNT T LY o o0 0O OO0 0 0
Margarodidae Drosicha corpulenta (KUWANA) FATSVHANT LY O O
Icerya aegyptiaca (DOUGLAS) IS T RTFHhAHT LY O
Pseudococcidae Crisicoccus seruratis (KANDA) *VENIFHAHT LY O O
Pseudococcus comstocki (KUWANA) TTAFHAH T LY O O o O
Coccidae Saissetia coffeae (WALKER) INVIVARKIA N LY O O o O
Miridae Taylorilygus apicalis (FIEBER) VALYIRURATSHA O
Halticiellus insularis (USINGER) I AT ST A O O
Lygaeidae © Metochus abbreviatus (SCOTT) A OFHIRALY o O
Panaorus japonicus (STAL) aNUFHE ALY O
Coreidae Acanthocoris sordidus (THUNBERG) FRARXFHALY O
© Hygia (Hygia) opaca (UHLER) VRFANT ALY O
Pentatomidae Eysarcoris ventralis (WESTWOOD) VIRV ALY O O O
COLEOPTERA Scarabaeidae Maladera japonica japonica (MOTSCHULSKY) vow Rahx O O
Anomala albopilosa albopilosa (HOPE) TA R O O
Curculionidae © Scepticus griseus (ROELOFS) Y agr oLy O O
© Listroderes costirostris SCHOENHERR VAT LY O
DIPTERA Agromyzidae Phytomyza horticola (GOUREAU) FET VNI o O
LEPIDOPTERA Tortricidae Adoxophyes honmai YASUDA Fxv /S AATESINTF o O O
Oecophoridae © Acria ceramitis MEYRICK FAZTTVES2IINFRY O O
Stathmopodidae © Stathmopoda auriferella (WALKER) FAavwAaH O O
Pyralidae Ostrinia furnacalis (GUENEE) 7T ALK 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*

Class & Order Family Family
K C¢C Y T O A
Udea testacea (BUTLER) VAREVE VS & &l O
Nymphalidae Cynthia cardui (LINNAEUS) C AT HETIN O
Geometridae Idaea imbecilla (INOUE) FATAEYFE AT Y S O
© Scopula epiorrhoe PROUT FUNRRCAY Y Y O
© 8. semignobilis INOUE DAY IANF AT % T O
© Orthonama obstipata (FABRICIUS) FEATCAFIVY O
Xanthorhoe saturata (GUENEE) TJrIRFIvNy o O
Ascotis selenaria cretacea (BUTLER) FEFIXT Y Y O O
Odontopera arida arida (BUTLER) IHVYRIE Y % O
Arctiidae Spilarctia seriatopunctata seriatopunctata
MOTSCHULSKY ATVEVE RY O O
Spilosoma lubricipeda (LINNAEUS) FNGARHESE RV O
Nyctemera adversata (SCHALLER) EVOEFRE: o O O O O O
Noctuidae Viminia rumicis (LINNAEUS) FUF R O
Mamestra brassicae (LINNAEUS) ERNFa) o O O
© Xylena formosa (BUTLER) FNSGETAFVUH o O
Condica illecta (WALKER) AARVIIFLY o O O O
Spodoptera litura (FABRICIUS) NAEVH MY O O
© Acanthoplusia agnata (STAUDINGER) IVEZFITIN O O O
© Chrysodeixis eriosoma (DOUBLEDAY) AFTTFTTN O O O
Macdunnoughia confusa (STEPHENS) FIFTTN O O
Trichoplusia intermixta (WARREN) FUFTTN O
© Hipoepa fractalis (GUENEE) FXTFITIN O
SECERNENTEA
TYLENCHIDA Meloidogynidae Meloidogyne sp. XATRFavD—&E O
GASTROPODA
STYLOMMATOPHORA Veronicellidae © Vaginulus (Laevicaulis) alte (FERUSSAC) TICRFRATY O
Achatinidae © Achatina fulica BOWDICH in FERUSSAC TIUHRAIA @)
Philomycidae Incilaria bilineata BENSON FAIY o O O
Bradybaenidae Acusta despecta sieboldiana PFEIFFER UARTRARA o O 0O OO0 0 0
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Table 3-a. List of phytophagous insects and others from Gynura bicolor (WiLLD.) DC.D

Species Host plant2’ Plant part3” Distribution4) Reference 5’
affected
I INSECTA
ORTHOPTERA
Mogoplistidae
Ornebius kanetataki (MATSUMURA) Citrus spp. Leaf Japan (Honshu, Izu-shoto, Shikoku, APPL. ENT. ZOOL. (ed.),
*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 (Izu-shoto, Ogasawara-shoto, Present data
Kyushu, Yaku-shima, Amami-oshima,
Okinawa, Ishigaki-jima, Iriomote-jimay),
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
etc.

1) Published records and the present data; appendix to the list (MURAKAMI et. al., 2000) .

2) Species names from MAKINO, 1989.

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

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

5) References which recorded host plants feeding and distribution.

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

Species Host plant2’ Plant part3” Distribution4) Reference 5’
affected
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.)
Ficus carica L. Tsushima, Nansei-shoto), Korea, 1989,
Reynoutria japonica HOUTT. Taiwan, China Present data TAYUTIVUTIKUL and
Rubus palmatus THUNB. ex MURRAY KUSIGEMATI, 1992,
Pueraria lobata (WILLD.) OHWI TOMOKUNI, 1993,
Erythrina crista- galli L. Present data
Citrus spp-
*Gynura bicolor (WILLD.) DC.
etc.
COLEOPTERA
Curculionidae
Scepticus griseus (ROELOFS) Spinacia oleracea L. Leaf Japan (Honshu, Izu-oshima, Izu-toshima,  APPL. ENT. ZOOL. (ed.)

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.

Izu-nijjima, Izu-shikine-shima,
Izu-kouzu-shima, Izu-miyake-jima,
Izu-mikura-jima, Izu-hatijyo-jima,
Izu-ao-shima, Shikoku, Kyushu,
Tsushima)

1989,
HAGITANI 1987,
YANAGIDA et al., 1996,
Present data
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Table 3-a. (Continued)

Species

Host plant2’

Plant part3”
affected

Distribution 4’

Reference5’

Listroderes costirostris Schoenherr

LEPIDOTPERA
Oecophoridae
Acria ceramitis MEYRICK

Dianthus chinensis L.

Spinacia oleracea L.

Brassica spp.

Pisum sativum L.

Citrullus lanatus (THUNB.)
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.
A. sativum L.

A. fistulosum L.

A. cepa L.

etc.

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

Leaf

Leaf

Japan (Honshu, Izu-oshima, Izu-ao-shima,

Shikoku, Kyushu, Yonaguni-jima,

Kita-daito-jima, Minami-daito-jimay),

Taiwan, Australia, New Zealand,

North Africa, North & South America

Japan (Honshu, Shikoku, Kyushu),
Assam

OKUNO et al.,1978,
APPL. ENT. ZOOL. (ed.),
1987,

OHO, 1987,
YANAGIDA et al., 1996
Present data

MIYATA, 1983,
APPL. ENT. ZOOL. (ed.),
1987,

=]
el

NFOFEY LER Lo la L

(DFHOEMO T FHOHFAE I HTE S EHHE

14



Table 3-a. (Continued)

144

Species Host plant2’ Plant part3” Distribution4) Reference 5’
affected
*Gynura bicolor (WILLD.) DC. Present data
Stathmopodidae

Stathmopoda auriferella (WALKER) Persea americana MILL. Leaf Japan (Honshu, Shikoku, Kyushu, INOUE ef 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

Vitis vinifera L.

Punica granatum L.
Helianthus annuus 1.
*Gynura bicolor (WILLD.) DC.

Geometridae
Scopula epiorrhoe PROUT Persicaria thunbergii (SIEB. et ZUCC.) Leaf Japan (Honshu, Shikoku,Kyushu, SucGl etal., 1987,
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 et al., 1982,
Dioscorea japonica THUNB. ex Kyushu, Yaku-shima) MIYATA, 1983,
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. SuGI et al., 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 Okinawa), Amur, China, Taiwan MIYATA, 1983,
Rumex japonicus HOUTT. SUGlet al., 1987,
Reynoutria japonica HOUTT. APPL. ENT. ZOOL. (ed.),

Macleya cordata (WILLD.) R.Br. 1987,
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Table 3-a. (Continued)

Species

Host plant2’

Distribution 4’

Reference5’

Acanthoplusia agnata (STAUDINGER)

Malus spp.
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.)

H. GROSS
Brassica spp.
Glycine max MERR.
Vigna angularis (WILLD.) OHWI
et OHASHI
V. unguiculata (L.) WALP.
Lablab purpureus (L.) SWEET
Gossypium arboreum 1.
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 arvensis L.
Arctium lappa L.

Japan (Honshu, Shikoku, Kyushu,

Yaku-shima), Amur, Korea, China,
Taiwan

Present data

ISSIKI ef al., 1965,

INOUE et al., 1982,

OKUNO et al., 1978,

MIYATA, 1983,

SUGl etal., 1987,

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

YANAGIDA et al., 1996,

Present data
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Table 3-a. (Continued)

Species Host plant2’ Plant part3” Distribution4) Reference 5’
affected
Tulipa gesneriana L.
etc.
Chrysodeixis eriosoma (DOUBLEDAY) Rumex japonicus HOUTT. Leaf Japan (Hokkaido, Honshu, Tzu-shoto, IssiKl et al., 1965,
Beta vulgaris L. Shikoku, Kyushu, Yaku-shima, Okinawa INOUE et al., 1982,
Fragaria X magna THUILL Kume-jima, Aka-jima, Keruma-jima, MIYATA, 1983,
Lathyrus odoratus L. Ishigaki-jima, Iriomote-jima), Taiwan, SuGl et al., 1987,
Mentha arvensis L. Southeast Asia, the Pacific Islands, YANAGIDA et al., 1996,
Perilla frutescens (L..) BRITTON Australia Present data
Nicotiana tabacum 1.
Erigeron philadelphicus L.
*Gynura bicolor (WILLD.)DC.
Arctium lappa L.
Taraxacum spp.
Allium fistulosum L.
etc.
Hipoepa fractalis (GUENEE) *Gynura bicolor (WILLD.)DC. Leaf Japan (Honshu, Shikoku, Kyushu, ISSIKI et al., 1965,
Tsushima, Yaku-shima, Amami-oshima, INOUE et al., 1982,
Okinawa, Miyako-jima, Ishigaki-jima, SuGl et al., 1987,
Iriomote-jima, Yonaguni-jima, Present data
Minami-daito-jima), Southern Korea,
China, Taiwan, India, Africa
I GASTROPODA
STYLLOMMATOPHORA
Veronicellidae
Vaginulus (Laevicaulis) alte Rumex japonicus HOUTT. Leaf Japan (Amami islands), East Africa, SAKAE, 1988,

(FERUSSACQ)

Beta vulgaris L.

Spinacia oleracea L.

Brassica spp.

Pisum sativum L.

Daucus carota L.

Ipomoea batatas LAM.

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

Madagascar, India, Sri Lanka,
the East Indies, the South China

SHIMADA et al.,1972,
SHIMADA, 1990,
Present data
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Table 3-a. (Continued)

Species Host plant2’ Plant part3” Distribution4) Reference 5’
affected
Lactuca sativa L.
Allium fistulosum L.
Ananas comosus (L..) MERR.
etc.
STYLOMMATOPHORA
Achatinidae
Achatina fulica BOWDICH in Brassica spp. Leaf Japan (Okinawa, Ryukyu-retto,Ogasa- MINATO and SHOKITA,
FERUSSAC Citrullus lanatus (THUNB.) wara-shoto), Almost all the Pacific 1986,

MATSUM.et NAKAT
Cucumis sativus L.
Cucurbita spp.
Daucus carota L.
Solanum melongena L.
Lycopersicon esculentum MILL .
Capsicum annuum L.
*Gynura bicolor (WILLD.) DC.
etc.

Islands in the tropics and
subtropics,East Africa

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

SAKAE, 1988,

SHIRAI, 1989,

SUZUKI, 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

Cucumber, pumpkin etc.

Soybean
Kindney bean
Carrot

Sweet potato
Eggplant
Millet

Great burdock

Lettuce

Rice

Wheat

Chestnut

Fig

Pear

Apple

Citrus

Grape

Japanese perssimon

Mulberry

Tea

Tabacco
Mint

Rose

Chrysanthemum
China aster

Dahlia
Calendula

Cherry

Maple

Castanopsis spp .

Walnut
Oak

Other composite plants

I. INSECTA
ORTHOPTERA
Mogoplistidae

Ornebius kanetataki
Tettigoniidae

Mecopoda elongata
HEMIPTERA-HOMOPTERA

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

Stathmopoda auriferella

OO0
OO0

OO0
OO0
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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.

Strawberry

Cucumber, pumpkin etc.

Soybean
Kindney bean
Carrot

Sweet potato
Eggplant
Millet

Great burdock

Lettuce

Rice

Wheat

Chestnut

Fig

Pear
Apple
Citrus

Grape

Japanese perssimon

Mulberry

Tea
Tabacco
Mint

Rose

Calendula

Chrysanthemum
Cherry

China aster
Dahlia

Maple

Castanopsis spp .

Walnut
Oak

Other composite plants

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

OO0
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CORRVHROREELRD LN, EHICHEIRBHARIREDORREN T 2ic k2 L,
QD 6 AN S 9 HIch I TORIKERL, FHEORKORE/KRICHNT450.6m £
o leled, BROBVEIICFATERT 2T ARI A IADEH LTz, AEEER
BREBICHEL, TOWEMBIREHTERZHT, AEODIE > 6 FIRICEET 57
DERIECEET D, LED>T, 2HT DK THNEMRPRETH S,

2. RELHWEHER
1) #>FIVy & Atractomorpha lata (MOTSCHULSKY)
YHRBLURHORENEL L UCHEDOWHELFig. 1IIRU, AL, 1998%Ficik
6 H FAED S 12A FAETRENRD LN, 1999FI1CE 1 H Ea»rbREL, 10HE
HETHREN-, BREY-7REEFELL 7T ATHT, BEEL 98DFKRY — IEN
Int HFH3.0HETH DI, "9UIEFLTD1I3HETH -, '98FIES5 AR
BPD1I2HAIAEE THEPRDEN, 9 H FTHIDOFETEINRAEYI FYVDERBICKD
RTERD-o, "99TRHEENRD NN 6 H LA 5100 FaE T EEL
WEREL2ARNIEL hotr, ARIZE EAHEBICEE L TEAET 2 -omERRIE

4 p . - 40
1998

2-
"c
> &
E E
a4y q 40 <
5 1999 s
k= o
[ ]
O. 9 r ED
£ A

o 4 20

q
0 = 0

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

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.
*:Surveys were not carried out from January to mid-April.
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EEAE1(1~25%) &b, WEREIERDZD, LEMchz> T2 DEEICH
FEzblbdOT, BMEPHETH D, BRESRICET ZEREAEOY RPFLE LR
%5 A NS 6 APEICHITITS DREELWVTHA S,

AREEATTIHE VB E ENTWED, FMEES TIEEERE L gD, 1992),
RAEDDIED - 1299 BWT EARHEANS 2[HD Y — 7R SN L Logicik
FHEMZICBE W THHRTHEELLEEEDP RN e b, AEDOBEREBREATICETS
ZEHENRBE N,

2) AERFNT TS LY Aphis kurosawai TAKAHASHI

AFEDS50%HT D DFEY 2 — FREFig. 2 IR U, ARl K234, 199841
4 H TR S 6 HRABLUC11AMah 5128 M), 199941 1 H a5 6 H FajEs
ST A AP S12H TSI TRD SN, '98DOBERRIHIE 5 H EA)T, 80%
DFEELY 2 —FRTH- D, 9T 1 HTNEOFEY 2 — FEPRERECIO% T
Holee FHEYa— FREIEZDZLDOD, AREIMEFE L CEEFERFHICEELTWS T L
£, 98D 1 ANS 4 Alcld, REVFABEBMIGBLUND S22 —RADAA LI FITH
ELTWECEND, AFFERED 1 AL S 4 AR TEFEL T T & HEH
INs,

WINDFESHRICAS EFEY 2 — FRIAMICIKTL, 6 A N5 10A %
THEGEDONE 5T, TORHOEEEDRREE UT, HRHDRNCEEK O
AR, EEOERICKD2EF DB TB X OCRBEE(T T I35, N7 78, 7> v

100 1998

B 1999

50

Percentage of shoots infested (%)

101 1LY

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

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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LV X BFESHDVIHEDOTENE Z LN, FEICHN, MRHOBKED
2MEE I > TV 5 QORI RHICNDBEBDO R ED S Te T L RBENT,
KEOFERIIAAE VT DEREEDT AL L TWET D, EHD
WIHBICIFATEHET 2EDEEZDLND, LEEN>T, AAEV VT ZEHERE LTH
WAEAREBRPRETH S, Lrl, EEMSERAE UTHWSHAEE, REOFAR
DR NN T VBT e, No—Ta—(HB) 1Ko T, 99 RAEEHERT S
EEDRERICIIED Ao E, TV ILVERC IR T THREDKBBEZL, K
FEIITDEDPDICSNWEHTEENS Z e BHBROBEIIZRNTHA D,

3) DRAEVERUAGSAHA Taylorilygus apicalis (FIEBER)

AEOY RS L CRADHENEZFig. 3I1m Uk, AEIE1998FICIZ11HPa»S
FEUTHA FHCE —ZIGEL, 19998 32N KOO0 E W H FAIICREL, 128
FRIE - I7W@Eb N, LU, ¥— 7ROMEEKEIE 98EN I m H72D3.08HT
HoDIHL, "9FICIE I nt HED19.2HHE, 6 L RickoTe, RAAE Y VT IEE
i SBACHEEBSHE LT, E5RICEZ CFR, 1994) 728, FHEHEE 2 £H
4 - *
1998

2
m

No. of individuals /
<
N
L el

1999

10

]

0 AN s —

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

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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R D OUMETHHEL DN L L, REOINEEMTH2ERNENE oo,
TEAREDREIBINLEDEEZDND, Er, AEOREFHAPICENT T I LY
LEBIF-BLTWATEND, AEOIAEFNT TI LVICHT B0 EREHRS -
S, AEFNTTI LI EGATHEZRARD, MIBETE{RdonLhoT.
AL ZHBEAEFRIIFEDLONT, I YD I19EPIRELTEAAE YIS 0OE
BB 3ok b, BEEEHTEAVWEEZ LN S,
4) 7OMEXTSHA Halticiellus insularis (USINGER)
AFEOHHRE LR BDFHAEL LUHEDHEZFig. 41RUTz, ARIZ19984:8 A
AL ABICHRAEDNLZ < ARD, ZOBRBD LANRL 9 A THETRDENTN, 1999
FIESHTE, THTE, OHLABIUT TED AR - 7R DH N, HEEIREE
Mol 9 HLEADORETIE 1 m S D2 2B HERE I, '98DRAY — JRDB L% 415
WKk olee —75, EE98 TR 9 H Y — ZICE L, MERERISTH -0, '99
EGBDMEM U ZICE b 5T, WEEREAREWVI A LFICBWTE28TH -T2,
g, COFBRKRDAAEBY I T DB U TERDEML, HEPTR LD THS
EEZDND, UlEDoT, AEOBFREIMMNT, R8I FHicbBnTidbE b EiL

3 \ 9 40
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2 b il '
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g | E o
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| i S
E il °
Z o ' 0 ¢
T 3 - 40 &
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Z >
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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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ik, [REETHET 255 ANED & 5 BHED BN TR END 20, RO
BiihnweEbns,
5) ®E¥OFFF  Nyctemera adversata(SCHALLER)
AFEDOIIEE & KRDFAEEEZT Fig. 5I1R Uz, AREOKRIZ1998FE DY — T KD 8
HAEAICIE 1adblz D 2THTH - 108, 1999F13 7 A Tk U8 A FaD 2 H, KEk
E—IRRHON, A - TRD 8 A NI 1 aXiz D 358FHD K HP IR S iz,
TORFEL, AEOKBPIAUFATERT 2 FHBORETH D, BHEEM &M
EOMOFMENBIZICAA L D F ZHIE L DICECTREDEEZBND, '98IcE
WTh, AFAENEZICAEOTFEMY TH SN RaF s & 22 R RO 7255
L TWe R EED, 20000 B, '991F EDREEFFD HILTWERV, XN F R aFs
LAY RROF 738 A~10 I I TIeE DU LA, 1981) 8 HLI%, TFEIELL
FAWEE 20, AAE VT TREBMERENZOP AR T, ZNLIBEETDDE
FHCEBDMNE L B C ik, £, D 3FEOMYE 54 TABYRZHE Lz
e, REREBICBLTWVWADEAAS BV TH- TR EED, 1999), LIl -T,
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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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AREICE > TAA B VF MO 2 & D & BRNCHFBEEFETH D EEZLND,

—77, SPBRENE 98D 9 A FAID Y — 7T 1 aBh = 14D HERE & N2 hY 9913k
ERE—IMN6H T, THMEBLUBH THDIFRDHEN, 7, 8 HOY —Z I KA
DFERHLIFE B U, iz, ©— 7D 1 aXizh Oiitfiis 4 16, 56, 52{F
THolr, TOED I HPALFRITREEDHER L, IS E LA EHEEE I N TWRWA,
OH FANCEE LEBE18ENHE L TWAEDEEZ LN,

QN BV TAREYNHDORELREOY — 7137 HEA), 8 A LAIB XG9O A EAD 3
FERDHHLNTED (Fig. 6), WTINDE -7 &5HIHOE 7 KD 1 FENTERED LN,
V-0 1 Z2L4700RBIER 4 2.1, 3.2, 26TH-o, Ei-, '98L LT
FBE, QDS 2HIEEENTE - JIGELTWAD, FBENREZ - IFERUT
HBEHRINE, —F, PHRORELT 99D DNERINICEZ L, FRICEPOES K
2, WERBIE 8 ATAITHERBIIT6.6THo T, T, WERBISROREL
EIEFRFHDN S 2 WVIED0BN TR E L ARZMEACH > oo PIHRBOBEINOENHEIRE
MREL LGS A SO, BBV EE2EHTH o e, RAEIT OERD
AL, ZRUCTEOEEEDMEIM L THEDTR LD EEZ NG, AREICK24FD
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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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IEE 98 (K Eigh, 1999) [fk, '99D 1 ~2 HIcb@Bb b T\Wa T D, KL
HIMRIRZEITHARWEEZ NS, AL EEDNyctemera annulata (BOISD.) = 2 —
VI RicBWT, FOBBEDOEZ IS REMOME(Gr 2T RaF T, Senecio
jacobaea L.) BABRICAWV S 3172 (HELSON, 1974) eV MEBH B C L HEHELNE K
N, AEDOBEBERENHRDEL, BENMES L ELHOARERLTEET S, Lo
T, BREBDZBDLRAEB DT EBFE2ML. FTEICBALTHEZ T L
EHBTD, REGIHANSOHBRPRETH S, 1 - BiHickh2 &, HPEmmAEAOT
ESCIEENS 5728, FiFflizBEF T 2 EMmAZH-> TOMBRPENTHL LEAENS,
Fir, ARFEEN 1 m EEORGOINE FICERBOIERICHIE T HER DI % 0O T L
BACEDIZ TN TES, LIl >T, EIIDIE % 5 AFFAIED S IROA RICHE
BEL, ZoRIc k> TIXREZICHHBRNRE S 2 200815 5.
6) AR I Z3 ;Y Condica illecta (WALKER)
AEYHROFREL L UWEDHEEL ig. TIORUTE, 1999FICBWTHHIL T A B4,
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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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D OEEBIEE % 0.04, 0.06, 0.60, 0.22BTH> T, Tz, AHEIF1998%E11H Fh)
MHE12F1ICh TA5L, FOWEREZR L, '99Cid 108 FEOWEREICERE
36FRUTED, FNEFRTE HOMaH, 512 IS THEERE2500% THERE LTz,

AREE T, 98D 8 A FANCRICHE LT L OMRRBAZRTH S AJBEIENE X
ENTEHEL W EED, 2000), 99BN THEREEERTHENAET I M UDYHED
FENSZ V(B L PUTWVE, AEENZAEY D MR, BRENSL, BER
POBEFETIOTHEPRBELEZERTHD., FHERBIHIIEREIH(6 A~8A) &b
RRVEBNDBD, FEMBEDELL, AAEY VT OEEICE B 5% % X5 THIUIIRE
FARETHA5,

AR OWT R HF YO RERS, RARRAEARHAANE L, FRE UTORME
WERIAENTWIRNDT, SHRINODEZELMCT 20ENH 5.
7) NAEYI T Spodoptera litura (FABRICIUS)

YItE K UHRORENE ZFig. 81c, HHORELHEDHEZFig. 9lR LT
19994FIC BN, BiE 8 HHANCHID THERRE 41, D% 9 H LAB X T10H LaD
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Fig. 8. Seasonal abundance of egg mass (solid line) and abult (dotted line) 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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WENFNG, 4, AlTH oz, £, RHEOFEE T A, 8 AdA, 9 ARaEB LT
10AHHEICRERE I RD EN T, BIRERATICE, 7 AT, 8 H FAIBLT9H
TAICEBMBELS D NE ERELTED, RBOE -7k bE x5 20 1 ARcERD 5
TW5, Ele, BHEEED D WIEFEAOEEZL S BEIC X > THEEEECHEREEHRD 5
XN S LWV HE (MURATA, M. et al., 1998) £ H B D, REOFREICIERETHRED
FEPAAELLTEHEPEELTWAEDEEZ LN, A, C—7FOETrnEYy
Fow T 1ES T D OFEREEIIA L 1,598, 3,319, 3,127H K U3,928TH - 7,

'OOICIBWWTHIHRE, BREORE LREFHES 20 1Y, 7 H FA), 8 H R, 9 Aal
BLXCIOAHTHEDAEDY — 7B 5. ZORKO 132470 0gREEZNZFh
0.26, 0.52, 1.70B8XU0.88FHTH M, '98DREICHANRB &, WKL T3, '99
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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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T EEoTeHElENS.

OBICKEENARLNI L DI, REIAAS VI VT OREEERT, FlcERERE
R CEARFEET MRS EL, LBETHZ 280, MOINEEYEEL, [Bi5EOR U
BEOR DM HAARIC K DHRDPRETH D, e, AAETHELRTCERNTH -
BE AR A VADBAGDPAEONRICHNO NS C D RICHENTE D, AiiE
DGR B LY RFEAEGIICET 2NRE I MBS AERY AV ABEN, BERD
HHNCENTH 2 EWVRBENT, EHICHEABRY AIVATRADRBITENHEE
TENC K> TERERL, RIMDESL T 2 HHHIZA, 1990) T EMRESNTED, D
BZ2AERET ANV AZKRICEET 28T, KDHEREMBEPAIETH S EEZA LN,
8) FUX¥UTIN Macdunnoughia confusa (STEPHENS)

AFOYHRORE L HEDOWEERFig. 101R Uz, '981k 6 H LA 512A EAE T
WittIC IR DREDED S, 998 2 A LA D 12H AT THRIICRAEL T
WA, FEDHLNTRHIE 90D DERMICEZ &7z, UL, 1 ZELTZDDOYH
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HTETEL0.04HTH-Te, £, WEREL1998FELD/NEL, WHEEREHDO 6 AH

01 p . - 20
1998 g

0.05 } 4 10
£ &
3 h «
7 =
~ el
- g
S - - o0
2 0.1 1999 20 g

Z.
0.05 p 4 10
: /\D{\ A A/V \ |

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

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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T8 5TH-o T, WHORERII2EMES, 1 EH DO 1HELIRT, #iE € Ly »
5L, ALY VT OEBICHEESZ B 3ol &, IREOIVEVFY
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