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PROCESSO DE SELEÇÃO: selecionada como bolsista para estudo do sistema de 
pesquisa na área de Entomologia no âmbito do projeto "Suporte Técnico Científico para o 
Desenvolvimento Agrícola Sustentável dos Cerrados" desenvolvido pela 
EMBRAP NCERRADOS e JICA. 

PROCESSO de Afastamento e Autorização do MAARA nº 21.000.000868/96-87, Seção 2, 
DOU nº 88 de 08/05/96 com ônus para a JICA. 

LOCAL: Tsukuba/Kyushu- Japão 

OBJETIVO: Intercâmbio científico e conhecimento de novas metodologias de controle de 
pragas no Japão . 

ROTEIRO DA VIAGEM: 

BRASÍLIA (DF)-SÃO PAULO (SP)-TÓQUIO (JAPÃO) 
TSUKUBA (Província de Ibaraki) 
KUKI (Província de Saitama) 
HAKATA(Província de Fukuoka-Kyushu) 
KUMAMOTO (Província de Kumamoto-Kyushu) 
NAGOY A (Província de Aichi) 
TSU (Província de Mie) 
SHIMADA E KANAY A (Província de Shizuoka) 

-------



DATA 
12/06/96 (QUA) 

13/06/96 (QUI) 

14/06/96 ( SEX) 

15/06/96 (SAB) 
16/06/96 (DOM) 
17 /06/96 (SEG) 

18/06/96 (TER) 

19/06/96 (QUA) 

20/06/96 (QUI) 

21/06/96 (SEX) 

22/06/96 (SAB) 

23/06/96 (DOM) 
24/06/96 (SEG) 

25/06/96 (TER) 

26/06/96 (QUA) 

27/06/96 (QUI) 

28/06/96 (SEX) 

29106196 (SAB) 
30/06/96 (DOM) 
01 /07/96 (SEG) 
02/07 /96 (TER) 

PROGRAMA DE TREINAi'1ENTO 
Bolsista: Maria Alice Santos Oliveira 
Período: 12/06/96 a 02/07/96 

CONTEÚDO 
Chegada em Tokyo~ Tsukuba 

Briefing 

Visita de cortesia ao Ministério da Agricultura, Floresta e Pesca do 
Japão e à Matriz da IlCA. 

Visita ao National Institute of Agro-Enviromental Sciences-NIAES-
Controle de pragas- (Dr. Miyazaki). 

Visita ao National Institute of Sericultural and Entomological 
Science 

Visita ao National Agriculture Research Center and Fruit Tree 
Research Station 
Visita à Estação Experimental de Horticultura de Saitama 

Visita à KUBOT A SI A 

Translado Tsukuba~Hakata 

Visita à Universidade de Kyushu (Laboratório de Controle 
Biológico) 

Translado Hakata~Kumamoto e Visita à Kyushu National 
Agricultura! Experiment Station. 
Translado Kumamoto~Nagoya 

Visita à National Research Institute of Vegetables, Ornamental Plants 
and Tea (NIVOT). 
Continuação da visita anterior 

Avaliação do treinamento na JICA 
Retomo ao Brasil 



10/06/96 - Saída de Brasília 
11/06/96 - Em viagem 
12/06/96 - Chegada ao Japão 

13/06/96 - Briefing ( orientações sobre o treinamento e outras informações a respeito da 
vida no Japão )- TSUKUBA ( Dr. TANAKA, Dr.KOBAY ASHI e Sra Coordenadora Wada 
HEIKO). 

14/06/96 - Visita ao Ministério da Agricultura e JICA ( Tokyo) 

No Ministério da Agricultura fomos recebida pela Dra. Masako SAITO que nos fez 
um relato da agricultura no Japão, onde a produção agrícola corresponde a 10% em relação 
á Indústria (90% ), fato este que faz do País um grande importador de alimentos. Em termos 
de área 68% do Japão é ocupado com :florestas e áreas montanhosas; 14% área agricutável, 
deste total 60% são cultivados com arroz. A área média de produção é em torno de 1,3 ha 
com exceção da região de Hokaido onde a área é de aproximadamente 14 ha, área esta 
unsuficiente para a produção de alimentos para o país como um todo, quando em 
comparação com os Estados Unidos cuja área média é de 187 ha. No quadro anexo 
podemos observar a relação entre a produção doméstica e os principais produtos 
importados. Dentre as preocupações dos agricultores japoneses estão a continuação de seus 
esforços em reduzir custos, aumentar a qualidade e diversificar a produção. 

Na JICA fomos recebida pelos Drs. Y oshitaka SUW e Y oshikasu T ACHIHARA 
que nos deram as boas vindas ao programa de treinamento no Japão, com um breve relato 
sobre o programa, com ênfase na transferência de tecnologia e aproveitamento da mesma em 
países em desenvolvimento, como o Brasil. 

15/06/96 - Sábado 

16/06/96 - Domingo 

17/06/96 

Visita ao National Institute of Agro-Enviromental Sciences - NIAES em Tsukuba, 
onde fomos recepcionada pelo Dr. Isamu NOUCHI, Chefe da Divisão de Ligação que nos 
apresentou a sistemática do Instituto e os trabalhos desenvolvidos, com apresentação de um 
video sobre o título: "PENSANDO NA AGRICULTURA DO FUTURO". Após esta 
apresentação percorremos vários laboratórios acompanhada pelo Dr. M. MY AZAKI, Chefe 
da Seção de Entomologia deste Instituto. Iniciamos pelo laboratório de Sistemática de 
Insetos, onde os Drs.Takeshi MATSUMURA,( Chefe do laboratório), Kasuhito KONISHI 
e Y asuda KAJI nos aguardavam. Visitamos o Museu de Insetos, preparado à prova de fogo 
e à terremoto, onde tivemos a oportunidade de nos deparar com coleções especiais, de 
famosos entomologistas japoneses, tais como: KUROSAW A COLLECTION e SHIRAKI 
COLLECTION. Segundo Dr. MATSUMURA o Japão já coletou mais de 1 milhão de 
insetos e os mantém conservados por mais de 100 anos. Em seguida nos dirigimos para o 
laboratório de Comportamento de insetos, onde assistimos a uma excelente apresentação 
feita pelo Dr. Osamu SAITO sobre Bioquímicos, especialmente Feromônios. Neste 
laboratório desenvolve-se estudos sobre criação, ciclo de vida e reprodutivo além da 
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8Area of farm land per 
farming household in 
1988 •Lr' :L -21 

•Movements in official prices 
for farm produce (rate of increase 
or cec~ease :rom orev1ous yeari 
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1980 85 36 87 88 89 90 91 92 

Sources: '"Araole La.no Arsa Stausucs ·. '.l.çncu!n.::21 
Survevs · \ilAFi= · ~gncu1tura1 Stausncs 
USOA: .. The Agricu1tura1 Situauon 
1n cne Commun1ry ·. ~C 
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The· progressive upscaling of livestock 
production 
•Number of animais 

owned per household 

i ':'X ~G ' º 31 35 91 1965 70 75 81 85 91 

1965 10 15 a1 as 91 1965 /O ;-: 31 35 91 1955 10 15 a1 as 91 

•Movements in comprehensive prices of farm and fishery produce 
(fiscal 1990 = ·oo) 

1980 11981 l 1982 11983 1984 1985 1986 1987 1988 1989 1990 

Agncultural product 
94.4 197. 1 195.0 ! 97 1 197.5 197.5 91 .1 193.9 price index 92.5 96.5 100.0 

(ali-inclusive) 

Market wholesale 
1 1 ' i price index lor areas 

producing main types 184 1 i 92 o i 96 5 ; 902 90.9 91 5 89.6 86.6 89.5 94.3 100.0 

ot tish (ali-inclusive! 

Consumar commodity 1 ) 1 i / 
94.2 94.9 , 97 .0 100.0 price index 81.7 85.6 1 88.0 1 89.6 91 . 7 93.5 941 

1 (ali-inclusive) 1 

1991 

t04.4 

100.7 

103.3 
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The relationship between domestic production and 
imports of main food. items 
.oFood supp1y ar.d demar.d ir. Jãpãn in fiscal 1990 !t.:G:t :'."'c0sarc '.c0s ; 

ITEM 
DOMESTIC. ,1 __ EXTER __ N_A_L_TRA __ o_E _ _,i VOLUME DESTINED 

- : FOR DOMESTIC 
PROOUCE 1 IMPORTS: EXPORTS CONSUMPTTON· 

1 

1 Rice i 0499 1 "º o 10484 
1 

1 i 
~ 

! 

i Wheat 
1 1 

1 ' 
952 5,307 o 1 6,270 

1 ! 1 

1 

! 
1 

1 

1 Soybean 220 4,681 1 o ' 4.821 
1 

1 i 
1 

1 Vegetables 
1 

15,739 1,551 
1 

2 1 17,288 
! 

1 Frurts 
1 

4,882 2,979 
1 

29 1 7,734 
1 

1 Beef 
i 

554 
1 

549 i o 
1 

1,094 1 

1 1 1 

1 Pork 
1 

1,536 
1 

488 
1 

o 
1 

2.066 
1 

1 Milk and dairy products 
1 

8,203 
1 

2.237 
1 

3 
1 

10,583 

Fish and shellfish i 10,278 
1 

3,823 
1 

1, 11 8 i 13,034 
! 1 1 

Alcoholic beverages \notel 
1 

9,095 263 
1 

46 
i 

9,405 
1 

f'""'lcll ltural, f orestry, and fishery products 
uJjurai. :orestry and fishery products • . • • 
·5· ; Japan 1s the b1ggest importer of agncultural, 
· -:- '- forestry, and fishery products from USA 

111 

109 102. 

Source: Traae Stausucs. Min1suy ot Finance 

~The top tive sources of agriculturaL forestry, and fishery products in 
1990 (in oãrenrneses: ::::::~ :::ionenr rauo) 

USA 
(32.9%) 

1 

AustraJia ( 7 1 % ) 

r Canada (6.9%) 

~-China (5.8%) 

Source: Traoe Stausucs. M1n1stty ct Fir.ar.ce 
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TSUTOfV1U TANAKA 
SECOND TRAINING DIVISION 

TSUKUBA INTERf'lATIONAL CENTRE ( TBIC) 
JAPAN INTERNATIONAL COOPERATION AGENCY 

(JICA) 

No.3-7. KOYADAI. TSUKUBA-SHI. Ttl 0298·33-1715.1775 

I BARAKl-KEN. 305 JAPAN FAX 0298-38-1776 

MASATO KOBAYASHI 
TRAINING COORDINATOR 

TSUKUBA OFFICE 

JAPAN INTEA+lATIONAL COOPERAllON CENTER 

CIO TSUKUBA INTERNA TIONAL CENTER JICA 
:J-6 KOHYADAI TSUKUBA-SHI 
IBARAKl·KEN 305 

TEL : 0296-38-1 1 4 4 
FAX . 0'298-36-' 9 6 1 

• !t ~~ 8 * 00 ~ t4 h ~ / L/ 
.;Jt ~!:UI ~ •HH:i: J! ~ 

WADA EIKO 

COOHtJf.'.VADOH~\ 

CF.STRIJ IH CIJIJl'f..KA.Ç..Íli l.VH:K.VA.C/IJSA/. DIJ }A.l'.<U 1 } ICE 1 
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MASAKO SAITO 

SECTI ON CHIEF (TRAINING) 
INTERNATIONA L T ECHNICA L CO-O PERATION DIVISION 
ECO NOMIC A FFAI RS BUREAU 
MINISTRY OF AGRICUL T URE. FOREST RY & FISHERIES 

1·2·1. l<ASUMIGASEKI 
CHIYODA-KU, TOKYO, JAPAN 

Yoshikazu TACHIHARA 

TEL (03) 3501-7403 
FAX (03) 350 1-05~ 1 

AGRICUL TURAL TECHNICAL COOPERA TION DIVISION 
AGRICUL TURAL OEVELOPMENT COOP::RATION OEPARTMENT 

JAPAN INTERNATIONAL COOPERATION AGENCY 
(J 1 C A ) 

SHINJUKU MAYNDS TOWEt< BLDG. 7TH FLOOR 
1-1, YOYOGI. 2-CHOME 
SHIBUYA-KU. TOKYO, 151. JAPAN 

TEL: 81-3- 5352- 5 2 6 3 
FAX: 81 - 3- 5352- 5 3 4 8 

NIAES NA TIONAL INSTlTUTE OF 
AGRO-ENVIRONMENTAL SCIENCES 

Dr. MICHIKAZU FUKUHARA 

OIRECTOR 

DEP ARTMENT OF ENVIRONMENTAL MANAGEMENT 

KANNONOAI 3- 1 - 1. TSUKUSA-SHI. 305 JAP AN 
iPHONE 81 -298- 38 -8203. FA X : Sl- 298- 38-81 99) 

- ·· - -·-

1 _ __ J 

Yoshitaka Sumi 
OEPUTY OIRECTOR 

AGRiCUL TURAL TECHNICAL COOPERA TION OIVISION 
AGRICULTURAL OEVELOPMENT COOPERA TION OEPARTMENT 

JAPAN INTERNATIONAL COOPERATION AGENCY 
(J 1 C A) 

SHINJUKU MAYNDS TOWER BLDG. 7TH FLOOR 
1 - i . YOYOGI. 2-CHOME í~L : Sl - 3- 5352- 5 2 6 2 

FAX: 31 - 3- 5352-5 3 4 8 SHIBUYA- KU. TOKYO. 151, JAPAN 

TOSHIAKI IMAGAWA Ph.D. 

PHYSICAL GEOGRAPHER 

CHIEF, LABORATORY OF LANO EVALUATION 
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

NATIONAL INSTITUTE OF 3- 1- l. KANNONOAI. TSUKUBA. 
AGRO-ENVIRONMENTAL SCIENCES 305 JAPAN 
TEL. 81 -298-38-8277 FAX. 81 -298-38-8199 

e-mail: 1magawai?niaes.affrc.go.jp 

lh·ad. fJiv1srnn oi Soil Science 
.\"a uonal tnst irute oi 

14106 

~-~ Jk&V!li.Z J1í-ilíJf'~i'i:.1i(i· 
wrÇt C"tilti.tm 1-. JJ{w:i~.n l~ 

.-\~ ro·F.nv1ron mencal Scu:mct:s 
TSLºK U BA. ll:lARAKl.305 JAP . .\.'\ 

IJ1 í llllE:\JOlil IW,\ ,\ 1,\ 

·.:. :i,;_ !1,1 • , , ;· i1 . ~ t1 i~ ·· . . . 



Dr. Isamu NOUCHI 

Head, International and Domesric Liaison Division 
National Institute of Agro-Environmental Sciences 

Eannon-dai 3-1-1 , Tsukuba , !b<Jraki 305, Japan 
Phone: +81-~98-38-8161or8145 

Fax: +81-298-38-8199 
E-iv1ail: nouchi@ss.niaes .affrc.go.jp 

Takeshi MATSUMURA, D. Se. 

CHIEF (ENTOMOLOGIST) 
LABORATORY OF INSECT SYSTEMATICS, 

DIVISION OF ENTOMOLOGY, 
NATIONAL INSTITUTE OF AGRO·ENVIRONMENTAL SCIENCES. 

MINISTRY OF AGRICUL TURE, FORESTRY ANO FISHERIES 

KANNONOAI. TSUKUBA, 
19ARAKI :JOS, JAPAN 

TEl.:0298~38-8315 
8348 

F'H:0298-38-8199 

PHONE 10298J 38-8313 
FAX 10298J 38-8199 

OSAMU !MURA 
Head oi Populalron Ecology Laboralory 

DIVISION OF ENTOMOLOGY 
NATIONAL INSTITUTE OF AGRC·E"VIRONIAENTAL SCIENCES 

MINISTRY OF AGRICüLTURE. FQR(S rnv ,:.No FISHERIES 
3-1 ·I l<ANNONOAI TSUr<IJBA 

16,.RAKI 305. J"PAN 

17/06 

Dr. M. MIYAZAKl 

OIVISION OF ENTOMOLOGY 
OEPARTMENT OF ENVIRONMENTAL BIOLOGY 

NATIONAL INSTITUTE OF AGRO-ENVIRONMENTAL SCIENCES 

KANNONDAI 3- 1- 1. PHONE (0298)38-8306 
TSUKUSA. IBAAAKI, 305 JAPAN FAX (0298)38-8199 

E-MAIL @mcallis.niaes,._go. jp. 

o.ffr-e. 

Dr. Osramu SAITO 

ENTOMOL.OGIST 

Laboratory of lnsect Behavior 

National lnstitute of Agro-E:nvironmental Science 

3.1 -1. KANNONOAI. TSUKU8A. 18ARAKI 305. JAPAN 

PHONE : 0298·3B·B4:J4 
F A X : 029B·JB·84:J4 



DR. EIZI YANO 
OIVISION OF ENTOMOLOGY, 

NATIONAL INSTITUTE OF AGRO- ENVIRONMENTAL 
SCIENCES. MAFF 

3-1 - i, KANNONOAI. TSUKUBA, TEL. 0298-38-8314 
ISARAKI 305, JAPAN FAX. 0298-38-8 ~ 99 

Jj\ E:§ 
Ka.whi\~ 

E-mail yano@niaes.atirc.go.jp 

ih~7t 3os õ.:Ja~'?.: 1 :"'mttif~ 3- t - t 

1![!;5 0298 -38- 8348 

E! ~ 305 ~!:;Ul,-? < 1-:m~~ l T 13 403-909 

lltt.5 0298-58-l989 

t- ;,w: / [c :i..,:d,. @ n:<\~J. ~+Fr~. 7r~ ._jp 

Dr Hiroshi YAEGASHI 
Plane Pathologist 

NATIONAL INSTITUTE OF AGRO·ENVIRONMENTAL SCIENSES 
KANNONDAI, TSUKUBA. IBARAKI 305. -.JAPAN 

TEL (0298)38-8295 
FAX (0298) 38-81 99 

Masahiko KUWAHARA Ph .D. 
(INS ECT TOXICOLOGIST) 

CHIEF OF INSECTICIOE CH EMISTRY 
OIVISION OF PESTICIOES 
NATIONAL iNSTITUTE OF AGRO -ENVIRONM ENTAL 

SCIENCES(NIAES) 

KANNONOAI 3-1- 1, TSUKUBA , IBARAKI 305, JAPAN 
PHONE :0298-38-8324 FAX :0298 - 38-8199 

Natic.'nal Instilutc of /\gro-Env ironmen tal Sciences 
Division of Entomology 
Laboratory of [nscct Systcmatics 

Dr. Y ASUDA Koji 
Semor researcher 

1 

1 

Kannondai 3-1-1, Tsukuba. lbaraki 305 
JAPr\.N 
Te! 0298-38-8348 
Fu 'l:!'Jll-.1ll-R19'.l 

Dr . MASAYUKI NEMOTO 

CHIEF VEGETA TION CONSERVATION LAS. 
NA TIONAL iNSTITUTE OF AGRO-ENVIRONMENTAL SCIENCES 

J - 1 - 1 KANNONOAI . TSUKU8A-5Mt 

18ARAKl-i<.EN 305 . .JAPAN 

TEL OZ98-J8-8JZ7 
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Directo r General----, 

1' ( 0.5%) / 

( ·Total. nurnber.of: 
sra~ mernbers-

l~f.ls_~yea!':-'.~) 1 

·220.1 

Fiesearching; _. 
staffs: Hi13 (73.2 % ) 1 

\ 
\ 

) 

Total number of staff members (Fiscal '. year-1995) 

Deoartment ot Research 
P1annrnq and Coordinaôon 

Resea rcn Planmng Oiv1sion 

lntcmauonai ana 
Domesuc l.raLSOn D1v1sion 

Rcscarc.h 1n19rrruu ion 

Coordinator 

Documcnt.auon and 
lnfo rmauon Oivision 

Oivis1on of EApc-nmental Farm 

Oiv1sion of Chan~ing E3rth 
.rnd Agr<>Environmenc 

Environ~ntal Research 
Coordinator 

Adminislration Oepartment 

General Aífairs Secuon 

Accaunts Secuon 

Deoartmen1 of 
Env1ronmenta l Managemenl 

Dinuon oi Ennronmental 
Planmng 

1 Llboratory 1Jt) 

Land Evaluauo n 

Rcsouro: ~amics 

tmpact As5c'Umcnt 

Rural Lan<is.c:ape 

Vegctauon Dynam1cs 

Oivision o( lnJormauon Analys1s 

! U.bor:uory 01) 

Remou:· .:X:M1ng 

.-\groo1olog.ical ~feuurcmcnts 

lso1opc Technology 

Biomctno 

S tat1i-11c:s 

Dau. An3Jys1s and systcm 

Director General 

Oepartment oi 
Natural Resources 

Oivmon 0 1' Agrome1eorolo1'Y 

( Laboratory 01) 

Oimauc Resources 

:\iicromcteorology 

Bioclimatology 

Air Quafüy ConSCr"\';1.llOn 

Division oi Soil Scicncc 

( Laboratory oi) 

Soei Sur.'Cy and Ctas.s1ficauon 

So1I Gcnes1s 

Soil lno~mc Chcmistry 

Soai Phys1c.s 

Soil Bioctu:mtstry 

5011 Orgamc Chcmistry 

Soil Conscr'\'aUon 

Division oi Watcr Qu.aJity Scicncc 

( l..aboratory oi) 

Watcr Qu.ality As.scumcn1 

Wau:r Qua.Juy Dynamia 

Watcr QuaJily Conscrvauon 

Oepartment of Oeoanment o i 
Envuonmental Biology Farm Chemicats 

Di vtsion oi Vegct3uon Scicncc Oivmon oi Pesuciao 

( Laooratory 01) 1 Lloor.uor.· or) 

Plant Soctoiogy Fu ng1etde Cherrustry 

Vcgct.anonal Ecos~·stcm C onscí'·auon lnsecucw:ie C!iemi~· 

Allclopathy Hcro1c1de ChC'm~ry 

Di1r1sion oi :vticrobioiogy Pes11cide Rcsa.u.noc: 

( Laboratory 0 1) En\,ronmental Ponodc .-\:ild.5mcnt ' 

.\1icrobiai S~-stcmauc:s 01\"1S1on of FcmlLL:Cn 

Pa{hoiou ( Llbor.uory 0 1) 

Sod Microbial Sys1emaucs 

Soli Microbial Ecoiogy 

So1I General :vtlcrobiolon 

.~cmatology and So1l Zoology 

Oivision o{ Entomology 

( Labor.uory 01) 

lnsea S~1cmaucs 

lnscct Bchav1or 

Biolog1c:::ai Control Agcnts 

Populanon Ecology 

\iacro-<omponenu 

\1K"ro<omponc-nu 

Wa.stc Rcsourco 

RESEARCH OBJECTIVES li 
1. Agro-environmental resources 

Characteristics and functions of non-biological and biological resources and of farm chemicals 
2. Agro-ecosystems 

Mechanisms and functions of the matter-energy cycle and interrelations among elements 
3. Environmental contrai 

Planning and coordination of surveys, determinations, analyses. information systems as well as 
evaluation and forecasting activities 

4. Global ecosystems 
Oynamics of components. impact of agro-environmental changes on agro-ecosystems. 
preservation of global ecosystems 
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~ational lnstitute of Agro-Envlronmental Sciences 
D!rector General 

Research Plannlng and L!a!son Offlce 
Research P!anning D!vision 
lnternat!ona! and Domest!c Liaison Division 
Documentation and !nformation Division 
Div!sion of Experimental Farm 
Dlvis!on of Changlng Earth and Agro-Environment 

Adalnlstratlon Departaent 
General Affairs Sectlon 
Accounts Section 

Envlronaenta! Research Coordlnator 

Oepartaent of Envlornaental Manageaent 
Dlvision of Env!ronmental Planning 

Land Evaluatlon 
Resource Oynamics 
lmpact Assessment 
Rural Landscape 
Vegetation Oynamlcs 

Oivision of lnformat!on Ana!ysis 
Remate Sensing 
Agrobiological Measurements 
lsotope Technology 
B!ometrlcs 
Statistics 
Date Processing 
lnformat!on System 

Oepartaent of Natural Resources 
Dlvislon of Agrometeorology 

CI lmat lc Resources 
M!crometeorology 
B!ocl imatology 
Alr Quality Conservat!on 

D!v!s!on of Sol l Sclence 
Sol] Survey and Classlflcatlon 
Soil Genesis 
Soil lnorganic Chemistry 
Sol! Physics 
Soil Biochemistry 
Sol! Organlc Cbe•lstry 
Sol! Conservatlon 

Divlslon of Water Qual!ty Science 
Water Quallty Assessment 
Water Quality Oynamlcs 
Water Quality Conservatlon 

Oepartaent of Envlronaental Blology 
Division of Yegetation Solenes 

Plant Sociology 
Vegetational Ecosystea Conservation 
AI lelopathy 

O!vision of Mlcrobiology 
Microbial Systematlcs 
Pa tho 1 og.y 
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Laboratory of Insect Systemati cs 
Entomological Divi s ion 

Dep artment of Environmental Biology 

N I A E S 

Th i s is the sol e mus eu m in the mini stry of Ag r iculture, forestry 
and f is herie s , and one of the most important in Japan wi th re spec t to 

th e number of spe cimens i t contains. 

l. Main du ties 
(1) Collection and prese rvation of agricultura[ pests and related 

insects from Japan and abroad. 
(2) ldentif ication of insects for which scientific names need to be 

known by researchers or civilians . 
(3) Offering use of t he mus eum for taxonomist s and lending out speci

men s for taxonomi c research. 
(4) Hou s ing voucher spe cimens that fo~m the data base of important 
ag ri cul t ura! resea rch. 

2. Pre sent conditions 
(l) !nstitution 

Storage for type specimens roam 

Storage for d°ry specimens rooms 

Storage for liquid and pre paration specimens room 

Storage f ar ecol og ica l spe cime ns 
and ide nt i fic at ing la bor atory 1 roam 

- 1 -
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) 

(2) Number of spe cimens poss es sed at present 
Arranged specimen s 

Type s peclmcn s 

Taxonomic specimens 

Ecological specimens 

800 ,000 
?., 000 

650,000 

8,000 
Specimens sent to museum for identif i ca tion 

120,000 
Vouch er specimens 

Unarranged specimens 

Total number 

20 ,000 

200,000 

1,000,000 
(full capacity) 

Nfü' iri:'b;c"ê .. F:Po~:tr:r:r: n:is~ei·c :t. '"'1s': 'P~e;&'Fe?s: 

1. Estimated number of insect species on earth 

2,000,000~3.000,000 

Number of species known at present 780,000 
(70~80 % of the whole animal species on earth) 

2. Estimated number of Japanese insect species 
10.000 ~ 100.000 

Number of species known f rom Japan 30,000 
Number of agricultura! pests among them 2,200 

(7 % of known species) 

3. Major orders of insects and the desctibed numbers of species 
1) Coleoptera (beetles) 300,000 
2) Lepidoptera (butterflies, moths) 
3) Hymenoptera (sawflies, wasps, bees) 
4) Diptera (flies, mo squito es, midges) 

112.000 
103,000 
98,500 

5) Hemiptera (bugs , cicadas . leafhoppers. aphids , scale insects) 
82,000 

- 2 -
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distribuição geográfica dos insetos pragas do Japão. Continuando nosso trabalho visitamos o 
laboratório de Ecologia de Populações, cujo chefe Dr. Osamu IJvfURA nos atendeu e logo 
em seguida nos explicou os trabalhos realizados com pragas e inimigos naturais. Aqui são 
desenvolvidos 6 projetos incluindo plantas crucíferas. 

No laboratório de Controle Biológico fomos recepcionada pelo Dr. Eizi Y ANO que 
nos relatou a situação do controle biológico no Japão. Comentou a respeito do uso do 
Bacillus thurigiensis (BT) no controle de pragas e outros inimigos naturais.Finalizando o dia 
visitamos o laboratório de Toxicologia, onde Dr. Masahiko KUW AH.ARA, chefe do 
laboratório nos aguardava para uma breve explicação dos trabalhos. Aqui as pesquisas estão 
mais direcionadas ao mecanismo de resistência de inseticidas em pragas de crucíferas, 
utilizando inclusive o (BT) no controle biológico. 

18/06/96 

Visita ao National Institute of Sericicultural and Entomological Science. 
Neste Instituto começamos pela Seção de Entomologia, com seus vanos 

laboratórios. O primeiro a nos receber foi o Dr. Yoshio HIRAI do laboratório de Fisiologia 
e Comportamento de Insetos, onde são desenvolvidas pesquisas com hormônios de insetos 
em coleopteros da familia Scarabeidae. Já no laboratório de Regulamento do 
Comportamento Dr. Sadao W AKAMURA nos mostrou os trabalhos conduzidos com 
semioquímicos mais especificamente ferormônios em lepdopteros e hymenopteros. Aqui 
também tivemos informações sobre formigas com o Dr.Tetsuya YASUDA. Em seguida no 
laboratório de Criação de Inimigos Naturais o Dr. Kenjiro KA W ASAKI, que trabalha com 
seleção de inimigos naturais em casa de vegetação, nos relatou suas experiências com 
predadores de ácaros, citando como exemplo o caso de Encarsia formosa (Hymenoptera
Aphelinidae) que já é produzida comercialmente no Japão. 

A tarde fomos recebida pelo Dr. Masakazu SHIGA, Diretor do Departamento de 
Fisiologia e Comportamento de Insetos do NISES, que nos deu as boas vindas ao 
Departamento, bem como nos explanou os objetivos e os principais resultados de pesquisa 
do Departamento. Em seguida fomos para o laboratório de Seleção de Sinais, onde o Dr. 
Makoto HATTORI nos falou sobre resistência de plantas a insetos nas culturas de soja, 
faijão e arroz, trabalha com os insetos Etiel/a !incknella (Lep.) e Nilaparvata lugens 
(Horn.) (Brown planthopper) e Nephotettix cinticeps (Horn) (Green rice leafhopper). Já no 
laboratório de insetos pragas Dra. Sanae W ADA e o Dr. Miyamato KAZUHISA nos 
relataram sobre estudos realizados com pragas em amoreira principalmente brocas 
( Cerambycidae) e o respectivo controle utilizando Beauveria bassiana. 

19/06/96 

Pela parte da manhã visitamos o National Agriculture Resarch Center onde fomos 
recebida pelo Dr. Osamu MOCHIDA, que nos fez uma retrospectiva sobre as pesquisas 
entomológicas no Japão, com ênfase no controle biológico, como exemplo mencionou o 
inimigo natural Trichograma chilonis, parasita de ovos de Mamestria brassicae, praga de 
crucíferas. Continuando visitamos o laboratório de pragas onde os Drs. Hirai KASUO, Chie 
GOTO e Takeuchi HIROAKI nos aguardava. Neste laboratório são desenvolvidos trabalhos 
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RESEARCH PROJECTS OF POPlJLATION ECOLOGY LABORATORY 
1995 

National Institure of Agro-Environmemal Sciences 
Tsukuba, Ibaraki 305, Japan 

1. Effects of spacial distribution of host plant on the population dynamics of pest 
insects . 
K. Yamamura, O. Imura, and N. Morimoto 

2. Effect of herbivory on the population dynamics of the horse nettle 
O. Imura 

3. Community ecology of herbivorous arthropods-Greenhouse pests. 
O. Imura, E. Yano(Biol. Conr. Agents Lab.), D. Andow(Univ. Minnesota) 

4. Ecology of the rice water weevil. 
N. Morimoto 

5. Fauna of exotic insets in Japan. 
N. Morirnoto 

6. Potential effects of global warming on the insect populations. 
O. Imura, N. Morirnoto, K. Yarnarnura, T. Kiura(Tropical Res. Center) 
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Department of lnsect Physiotogy and Behavior 

Research Purpose 

This department aims at development ot new technologies for pest contrai and 

product ion ot useful substances by utilizing behavioral , physiological and bioche

mical properties in insects and related microorganisms. To achieve these objectives, 

basic research is executed at the leveis of the molecu!e, cell, tissue and organism. 

Main Results 

Ultranumerary-ecdysed larvae induced by 
ecdysone in Bombyx mon 

A: Norm al fifth-1ns<ar larva (25 Cays aiter 
na1c:i1ng) 

3: Fiith-1nsrar larva 1nouced by ecdysone 
\ 10 oays aíter ha1cn1ng) 

C. Tenih- ins1ar larva 1nouced by ecdysone 
(25 oays after ha1ch1ngJ 

Studies on information processing mechanisms 
1n lhe insect nervous system 

A S1 ng le bra1n neuron oi r, ,,.,_: ·· .:;lês :1uratus 

·c enu i1eo °O '/ .n1ec:10 11 o i i uc :~ er / ellow dye 

3 3 rê 1n 'l euron oi ;; ,_, ,rJ .. ,,·,.. ·:; :'" ''· 1 ·r::iflCJ 

sc1 a1ec 'or :::arc:; .. : ~ .ir.o ·i::c :::rc 1nç 

Mechanisms of prey-attacking 
behavior 

A B 

• 
Biolog ical oefence mechanisms in 
insects 

E. co/1 inn101oon zone : i 8 ) oroducec 
"o y s1lkworm 01000: con1rol (A) 

Carn1vorous srink bugs à1tack1ng 
Spoaopcera litura larva 

- ·- ... -

B 

A fungus wh1ch lives in insect cells 

The / eas i-. 1ke s·1rin 1on1s rr eo ourp1eJ pro•11 oe 
nosi ol ;:i n inoc::: •: ' :11 1n nu1r 1en1s 



- ·--- · ... ... 

L a b o r a t o r y ~ r e s e n t a t i o n 

Bíoactive Substances Laboratory 

Department of lnsect Physíology and Behavior, 

National lnstitute of Sericultural 

and Entomological Science, 

-~ 
~ 'Metabolism and the information transfer o~hormone in insects' 

Ecdysone and 20-hydroxyecdysone are the two major molting hormone. Recently,our laboratory staff 

succeeded in inducing 11 larval ecdysis, i.e. seven addtional ecdysis with low mortality by the application of 

ecdysone in the silkworm,Bombyx mori. Furthermore, we found that dietary supplement ofecdysone and 20-

hydroxyecdysone affect larval development differently. These phenomena suggest that the effect of ecdvsone 

on the mechanisim regulating the ecdysteroid titre is qualitatively different from that º! 20-hydroxyecdysone. 

~ 'Mechanism of regulating diapause and metamorphosis in insects' 
Juvenile hormone is another two major hormone control!ing the moult and metamorphosis. Measuring the. 

change of the titre of the the hormone with the passage of time is difficult. Because, the degradation of the · 
hormone easily occurdue to the enzymes and the oxidatiQD.. Another reason is difficulty in making adistinction 
between the hormone and another lipids. DeveÍoping the method of the assay which is utilizing the specific 

affinity of protein is now on progress. 

, 'Hormonal regulation of larval diapause.in phytophagus scarabejd insects' 

Larvae of scarabaeid beetle that oviposited and hatched in the soil in summer grow up to third instar by the 

fali. They diapause at the late in the third instar for almost half year. They start to pupate and emerge to adult 

in the coming summer. The termination of diapause is indui:'d not by the photoperi;;cf'but a span of low temo
erature. Experimenting on the hormonal regulation of their larval development of the mediating environmental 

factor is now going on. Application of synthesized hormone was examined to know the mechanism of their 
diapause. 

• 'Mechanisim of endocrinological regulation of social behavior in honey bee' 

Main study is conceming to a regulation of division of labour by juvenile honmone in honey bee. And deve-
loping a quantitative method using the high pressure liguid chromatoqraphy is now on progress. Chemical ecol

ogical study ofl<in recoginition and response to a parasitíc mites and ftower s cents in two species,Japanese and 

European honey bees is another subject · 

Staff , Dr.Yoshio Hirai 
, Dr.Takahiro Shiotsuki 

, Or.Yoshiaki Tanaka 

Dr.Hiromi Sasagawa 

(postodoctorial fellow) 
Dr.Yue-Jin Hua 

(STA fellowship) 



com Trichograma parasitando ovos de Lepidopteros e, Baculovírus e outros parasitóides no 
controle biológico de pragas. O fungo Beauveria brongniartii já se encontra registrado no 
Ministério da Agricultura para uso comercial principalmente para pragas de citros (brocas) a 
exemplo de Anoprophora malasiaca ( Col: Cerambycidae). 

Neste mesmo dia á tarde visitamos o Fruit Tree Research Station onde fomos 
recepcionados pelos Diretores Drs. Haruo Y Al~ASE, Takeshi UTIYE e Tomoyuki SASSA, 
que nos fizeram uma breve explanação dos trabalhos desenvolvidos pelo Instituto Na área 
de entomologia vimos as principais pragas de fruteiras. 
Após visitarmos este Instituto nos dirigimos para o F orestry and F orest Products Research 
Institute onde acompanhada do Dr. Kyogo KODAMA assistimos a uma brilhante 
apresentação do Dr. Katsuhiro TABATA sobre Insetos Pragas De Florestas E Seu Manejo, 
onde enfatizou as principais pragas que a mais de 20 anos danificam as florestas de ciprestes, 
entre estas foram destacadas o Monochamus altematus vetor do nematóide 
Bursaphelenchuns xylophilus que segundo estimativa do Dr. TABATA, no Japão se tem 
hoje 1 milhão de ciprestes infestados com esta praga ( nematóide ). Além de outros 
Cerambicideos importantes como: Anaglyptus subfaciatus ( Cryptomeria twing borer ) e 
Semanotus japonics ( Cryptomeria bark borer ) que danifica a madeira. 

20/06/96 

Visita a Saitama Horticultural Experiment Station na cidade de KUKI -SAIT AMA 
onde a agricultura é o ponto forte e de onde sai o maior abastecimento para a região 
metropolitana de Tokyo. Aqui a semelhança dos dias anteriores fomos recebida pelo Diretor 
da Estação Dr. WATANABE e Dr. Atsuo KUBOTA que nos deram as boas vindas e 
relataram os trabalhos realizados. Nos últimos 1 O anos fomos a primeira brasileira a visitar 
esta estação experimental. Aqui a pesquisa concentra-se em Horticultura, Floricultura e 
Fruticultura, em uma área de cultivo de 12 ha com uma equipe de 40 pesquisadores. Após 
apresentação dos Drs. Imawa e Hirashi NEMOTO percorremos toda a área experimental 
( campo, casas de vegetação e cultivos protegidos ), onde presenciamos a liberação de 
inimigos naturais na cultura do tomate. 

21/06/96 

Visita á KUBOTA CORPORATION, marca de uma revolução agrícola, industrial e 
informação, que tem contribuido para aindustrialização e modernização do Japão, através de 
uma base firme que é a inovação tecnológica. Nesta corporação Dr. Hidetaka HORI nos 
mostrou o que é a KUBOTA CORPORATION, onde a alta tecnologia é um fator 
predominante. A atividade principal é concentrada em 3 departamentos: Biotecnologia, 
Materiais Eletrônicos e Máquinas Agrícolas. Aqui visitamos os laboratórios de tecnologia 
avançada, onde são desenvolvidos trabalhos de controle biológico com coleópteros, 
utilizando o Bacillus thurigiensis, explicação dada pelo Dr. Tkeshi MARUY AMA, 
novamente aqui me senti uma previlegiada pois fui a primeira brasileira a visitar esta 
corporação. Após a demostração neste laboratório nos dirigimos a KUBOTA FARM 
INDUSTRIAL MACHINERY SERVICE LTADA, onde o Dr. Shigeyuki YAMADA nos 
atendeu, mostrado-nos toda a fábrica. Aqui me emocionei, pois fui recebida com a Bandeira 
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Research activities in 

Fruit Tree Research Station 

August, 1994. 
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Fruit Tree Research Station 
Ministry of Agriculture, Forestry and Fisheries 
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2 lst Ce 
:anauard of o 

hnological Innovation 

KUBOTA Past and Present 

Sced.' crc:11l.'d h' cminent 1cchnical 111nm·a1or' st and in th~ 
hackground o!· 1hc c1 en :1spec1 of 1echnolog1cal revol u11011. Kuhot:1 
ha' hcen an ou1,1:111di11g 1111wva1or during pas l 1echnolug1cal 
rn olu11011, . :111d 11:1, 111erch' prov1ded suh,tan tial contrihution' to 
lhL' dc,L' l<>Jlllll.'11 1 1>1 hu111:111 ' ºL·1:il lifi:. '<"" :111d 1hroughou1 thl' 
1u1un: . Kuf101:1 111 ii .·ll11llllll'-' w pl:I\ :111 i111portan1 role ;1' an 
1111101·awr 111 lhe· 'L'!". 1c·c· lll u1111c111porar1 1i:ch11oillg1cai n:"oiu11un. 

The Agricultura! Revolution 

ln the year 1900. Kuboca became che firsc Japanese corporarion 
co commence che developmenc and manufacrure of case iron pipes. 
for which Japan had pre,·iously relied upon foreign impons. 
Proceeding from chis cechnological foundation. che company chen 
expanded inco che produccion of mechanical parts and subsequenrly 
inco che :irea of machiner\'. ln 1917. Kuboca developed and 
markeced steam engine~ as well as vario us rypes of marine 
machinery. machine woi> and a small scale agriculcural engine. the 
··Kubora Engine··. in 1960. Kubota developed and marketed 
Japan· s firsc small-~ize :igncultural 1ractor. The larter produc1 
introduced revoluuonar' mechanical 1echnique<; into Japanese 
agriculcure. "'hich had pre' iousiy depended completeh upon 
human powcr ur be:1>1' ut' burden. ln 195::'.. Kubota successfully 
applied cas1 1ron pipe tecimoiog,· to the design and construccion of 
cemen t m1xing piam, 11 · 111 ~ .1 1·1ew to impmvemcnt of agnculrural 
water 'uppl,- lacil111e, . Thu ,_ 1hrough h1gh·k \'el ci,·il eng1neenng 
technoiug'. Kuhot;1 gr c:11 I; co111r1h uted 1n lahor- , a\'lng. 
1111en,ifica11011. :111d rat1P11.1i 1L:1t1on 111 the :q,'.n<.:ultura l 1ndu-.in. 
1herehy accekr:11111g tnc· 1r:trh ll t1u1 01 J:tpa11e'l.' :1gnL·unun: w the age· 
oi 111:1" prouuu 11 11 ;. 



The Industrial Revolution 

Since che .'v1eiji Era. Japan has followed a pach of sieady 
economic grow1h cemered upon indus1rializ;irion. S1ming from che 
developmem and manufacrure of casr iron pipes in 1he year 1888. 
Kubora progressed on 1he b;isis of high-level casring 1echnology 
;ind developed a host or' superior producrs in ca1egories such as casr 
iron pipes. casrings. and machines. and vigorously .:xpanded imo a 
wide variery of ccchnological l'ields including t'arrn and indus1rial 
machinery. pipe 'ys1cms. consolida1ed ma1eri:.lis. environ memal 
piam engineering. and huilding and housing ma1enals. as a pioneer 
or' 1echnical innova(lon in che arcas <>f casr inin pipe :md indusrrial 
producuon e4uipmenr. 

Kubora conmbu1cd 10 1he <:mergence <>f modem Japanese mass 
producrion sysccms "hich have supported mass consump.cion. 1hus 
plaving a major rok wirh respecr to lhe rarionalized producrion 
'ys1ems. high produe1ivi1y :111d labor-savi11g which have rnnsri1u1ed 
lhe pr1ncipal fac1ors 'us1aining Japan\ rapid <:rnnomic grow1h. :\1 
presem. lhrough Ih<: Jpplica11<rn •>f casl 1ro11 pipe 1ech11ology. 
Kuho1a is ,utJ,cam1al1\· uin1nhu 1111g 10 lhe lúrther devdDprnem <1( 

modem wa1er 'upph· :111J 'ewagc.: '"'lc.:ms. 1hc.:rehy revi1ali1.i 11g 1hc.: 
111e1:iholi\111 <1f ..:111<:' .111d ;1"1'u11g 111 urhan rc.:dc.:velDpmc.:111 ' chi:rnc.:' 
:IS -.••<:li :1s l:1cili1:i1111;: pmgri:" 111 Ih<: 1re:11rnc.:111 .111d d1,po,;tl 111 
illlme a11d indu,1r1al ·., ;1,1<.:' 1·ro111 n: lu'c .111d '''":1gc. \\h1cll .ire 
c ''en11;il 111 rr•" 1d111'..! .1 '11l1d l11u11d:1111111 !11r :he !11r11ler 
d 1...:\'1..."!t1ptt11..."nl 111 J:1p:uh:'-1..' 11ulu,1r: . 

The lnformation Revolution 

.-\dv:inces in compurer.; :ind 1echni4ues for 1heir uliliza1ion h:i,·e 
vasrly increased 1he imporr:ince of Ja c;.i collecrion. stor;.ige. anJ 
processing in our soci;.il and economic environmenr ;.is well as 
indusrrial acrivities invulving Jar;.i 'upply ;.ind cransmission. Wich a 
view to che crearion of a sysccm which can collecr Jynamic micro 
;.ind macro inforrnalion wirh impon;.im signiticance in the comcxr Df 
an ;.imhropocentric ourlook. the new Kubora Corpor.Hion is ;.icriv<:!y 
comriburing 10 1he inforrnarion :i nJ rnmmunic;.ition rcvolulion . ln 
1987. Kubora Compu1cr lnc:. was <:s1;.iblisheJ :is a ,uhsidiary. ;mJ in 
1986. lhe produc1 1on anJ 'ª k <>f 1hc.: TIT.-\ ,'J graphic' 
,upercompur<:r w:is cornmc.:11c:i:d und<:r an agn;em<:m wi1h S1:inknt 
Compu1er lnc .. whik rn:inuf:ic1un; ;1nd ':ik nf Ih<: \l/l 2!l 
Works1:irion w:is i11iri:i1c.:d in l 'IX/ u11d<:r ;in agreemenl '~ i1h .\l IPS 

Com purer Sys1ems. 
r\r presenr. Kuhor;.i is de\'oling particular :lllenlll>rl 10 lhe 

dev<:lopmc.:m t>t' crn11pu1c.:r ,oftwarc.:. T" 1his c.:nd. Kuho1a h:1' hec.:n 
:1crivc.:ly .:11g;igc.:d in 1>vc.:rse:1S cqul!\' parricipa1H111 ;111d 1c.:<:hn1l·:i l 
cooper;.i1io11 . ln 1'1>«1. Kuhllla conclud.:d :111 c.:qull\' :1 11J lc.:c:hmilogy 
.1grc.:.:111c.:111 "11h 1hc.: ..\111eric:111-ha,.:d R:1,11a C"rpor;J11ll11. "l11cil 1' 
.:11g;1~c.:d 111 1he dc.:,·elopmc.:111 "( .q1rli.;;1111111 '"l l\\:1 rc l11r 111cc:h:1111L·:d 
d...:-..1~n :111d .111:.iJ: ... i ..... 

\V hik· 1,,.'t H1!111u1n~ 1n dL"\1,:l1,p 11111tl\ :111'L" pr(Jdrn.: 1' 111 tlli: :1r1..::1 ... ' ' ' 

h1utt."Cil111do'.! :. !lL'\\ 111 :1ll' ri :d ..... 111d 1,.: k·c1rn111c' . r\.uhu1:1 ' ' .i1 .. ,, 

d t..' '.l)llll'.! t JllíL' lllll[lll~ 1,,'lf 1t ll fl l u p..:r :Idl· l i' í1f1 1dt11..I' " : :/ 11,,· 

;111rc1ductH111 , ,, 111rt..·ll1'.!i..' fll !L· .1111r1...· , .. , 1tl! 111!f..:·..:r :1 11...·d 111!11rrn ;1111111 

..,.: 111q't llll'lll ... 



Brasileira, qu com certeza tocou fundo no meu instinto patriota. Ao percorrer a fábrica 
acompanhada de um guia, que ia explicando tudo tive a oportunidade de ver desde o inicio 
ao final da montagem de tratores agrícolas. Nesta fábrica produzem 40 mil tratores por ano, 
sendo considerada a lª em produção no Japão e no mundo; 40% desta produção é destinada 
a exportação . Aqui a prioridade é a qualidade. 

22/06/96 - Viagem para Fukuoka - Hakata 

23/06/96 - Domingo 

24/06/96 

Visita a Universidade de Kyushu, Faculdade de Agricultura. 
Inicialmente, pela manhã estivemos com Dr. Michio OHBA, no Instituto de Controle 

Biológico ( Laboratório de Patologia de Insetos e Controle Microbiano, que nos relatou os 
principais estudos desenvolvidos neste laboratório entre eles citamos: 

1. Microbial control of insects pests and microbial insecticides ( Insect pathogenic viroses, 
Bacteria, Protozoa). 

2. Infection and replication of insect viroses ( Baculoviroses, Insect cell cultures) 
3. Bacteria producing inseticida! toxins ( Bacillus thurigiensis, Delta-endoxin, Screening, 

Serotyping, Distribuition) 
4. Infection and development of insect pathogenic protozoa ( Nosema, Microsporidea, 

Insect cell cultures). 

A tarde fomos para o laboratório de Inimigos Naturais com o Prof Yozo 
MURAKAMI, que se ateve em explicar detalhadamente as pesquisas realizadas por ele e sua . . 
eqmpe, como a segmr: 
1. Biological control of the chestnut gall-wasp ( Dryocosmus kuriphilus, Torymus sinensis, 

colonization) 
2. Biological control of stink bugs attacking soybeans ( Egg parasitoid, Stink bugs, 

Parasitoid-host community) 
3. Biological control of the arrowhead scale ( Unaspis yanonensis, Aphytis yanonens1s, 

Coccobius fulvus) 
4. Biological control of Thrips palmi ( Ceranisus, Orius, Wollastoniella) 

25/06{96 

Pela parte da manhã deslocamento de Fukuoka para Kumamoto 
Atarde visitamos a Kyushu National Agricultura! Experiment Station em Nishigoshi 

Kikuchi em Kumamoto onde fomos recepcionada pelos diretores Drs. Shigeo T ANAKA, 
Takahiro INOU e Dr. Komoto YUKIOMI. Em seguida fomos para o Departamento de 
Recalcitrant Disease and Pest Management. 
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Plant Parhology 

Nobuaki MATSUYAMA,Ph.D ., M.Sc., Professor 
Yoichi TAKANAMI, Ph.D ., Associate Professor 
Naruto FURUY A, Ph.D ., M.Sc., Assistant Professor 

l .Physiology of parasitism of plant parhogens (Rice blast, Grain rot of rice) 
2.Physiology and ecology of plant pathogenic bacteria (Pathogenic races, Bacteriophage, 

Serology, Detection method) 
3.Biocontrol of plant diseases (Produétiviry of antibiotics, Biocontrol agents) 
4.Diagnosis and identification of piam vírus diseases 
5.Molecular biology of plant vírus replication and host specificity 

Entomology 

Katsura MORilv10TO, Ph.D., M.Sc ., Professor 
Osamu TADAUCHI, Ph.D ., M.Sc., Associate Professor 
Samshi KAMIT ANI, M.Sc., Assistam Professor 

1. S ystematics of insects and spiders (H ymenoptera, Coleoprera, Diptera, Hemiptera, 
Lepidoptera, Isoprera, Araneae) 

2.Evolution, phylogeny, distriburion and biology of insects (East Asia, Pacific area) 
3.Biod.iversity conservation (Monitoring, Measurement) 
4. Computer taxonomy (Numerical taxonomy, Identification system, Darabase, Catalogue 

production, Multivariate analysis) 
5.Biological conrrol (Natural enemies, Parasites, Biology, Morphology) 

Michitaka CHúJ ô, M.Sc., Associate Professor 
(Hikosan Biological Laborarory) 

1.lnsect taxonomy, especially Coleoptera of Asia and Pacific areJ. 

2.Insect diversiry and environment 

Sericulrural Science 

Katsumi KOGA, Ph.D., M.Sc., Professor 
Yutaka KA W AGUCHI, Ph.D., M.Sc., Associare Professor 
Yutaka BANNO, Ph.D., M.Sc., Assistam Professor 

1.Genetics of silkworm (Gene, Chromosome, Linkage, Muram) 
2. Gene expression in relation to development and differentiarion of silkworm 

(Embryogenesis, Phenocopy, Diapause) 
3. Biochemical genetics of proreins changing during meramorphosis of silkworm 

(Hemolymph, Digestive juice, Proteinase inhibitor, Female specific protein, Aldolase) 
4.Developmental generics in Drosophila 

Insect Pathology and Microbial Contra! (Insriture of Biological Contra!) 
-

Takeshi KAWARABATA, Ph .D., M.Sc., Professor 
Michio OHBA, Ph.D., M.Sc., Associate Professor 
-Masako FUNAKOSHI, Plt.D., M.Pharm.Se., ,1 ~:iista.ru-Professor 
Chisa YASUNAGA, M.Sc ., Assistant Professor 

1. Microbial contrai of ínsecr peses and microbial insecticides (Insecr parhogenic viruses, 
Bacteria. Procozoa) 

2.Infection and replicarion of ínsecc viruses (Baculoviruses, Insecc cell cultures) 
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3. Bacteria producing insecticidaJ toxins (Bacillus thuringiensis, Delta-endotoxin , 
Screening, Serotyping , Distribution) 

4. Infection and development of insect pathogenic protozoa (Nosema. Microsporidia, 
Insect cell cultures) 

Insect Natural Enem1es (lnstitute of Biological Contrai) 

Yozo MURAKAMI, Ph.D ~, M.Sc., Professor 
Yoshimi HIROSE, Ph.D ., M.Sc., ~soei3re Professor 
Hi1mhi KAIITA _ Ph D, ~.4.Sc. , Associam Profes.m1 
Masami TAKAGI, Ph.D ., M.Sc., Assistam Professor 

1. Biological control of the chestnut gall-wasp (Dryocosmus kuriphilus, Torymus sinensis, 
Colonization) 

2. Biological control of srink bugs attacking soybeans (Egg parasitoid, S tink bugs, 
Parasitoid-host communiry) 

3:-Biological control of the greenhouse whitcfly (Trialcurod~orum,-Encarsia 
~a ) 

4.Biological control of the arrowhead scale (Unaspis yanonensis, Aphytis yanonens1s, 
Coccobius fulvus ) 

5.Biological control of Thrips palmi (Ceranisus, Orius, Wollastoniella) 

Environment Control for Biology (Biotron lnstirute) 

Hiromi EGUCHI, Ph.D., M.Sc., Professor, Director 
Jiro CHIKUSHI, Ph.D., M.Sc., Associate Professor, Vice Director 
Masaharu KITANO, Ph.D ., Assoiciate Professor 
Yasuhiko SOEJIMA, M.Sc., Assistam Professor 
Saroshi YOSHIDA, Ph.D., M.Sc., Assistam Professor 
Toshihiko EGUCHI, M.Sc., Assistam Professor 

1. Environment control for biology (Phytotron, Growth chamber, Air temperarure, Air 
humidiry, Air current, Light, Rhizosphere) 

2.Environmental botany (Environmental effect on plants, Root and sromatal responses, 
Plant water relarion) 

3.Plant instrumentarion (Plant growth, Plant image processing, Leaf temperarure, Heat 
balance, Water uprake, Transpirarion, Plam water relation, Root respiration) 

Fruir Tree Science (Universiry Farm) 

Shin-ichi SHIRAISHI, Ph.D., Professor 
Akira WAKANA, Ph.D., M.Sc., Associate Professor 
Michikazu HIRAMA TSU, M.Sc., Assistam Prefessor 

l.Study of nutrition and qualiry in fruits (Vegetable nutrition) 
2.Soilless growing systems (Hydroponics) 
3.Horriculture under structure 
4.Germplasm evaluarion, conservarion and urilization of fruir rrees (Grapes, Citrus , 

Persimmons) 
5.Protected cultivations in fruir trees 
6.Advemive embryogenesis in fruir rrees (Embryo culture, Mutation, Morphogenesis) 
7.Interspecific and inrergeneric hybridization of fruir trees (Elecrrophoresis, Cytogenetics, 

Compatibiliry, Evolurion) 
8.Polyploid breeding in grape, citrus and loquat (Triploid, Parthenocarpy,Male and 

female sterility) 
9.Isozyme analysis in fruir trees (Evolution, Diversity , Heredity) 
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Department of Recalcitrant Disease 
and Pest Management 

The Kyushu region is blessed with a temperate climate and rainfall sufficient to support 
a variety of crops year long. Unfortunately. the climate is also conducive to plant diseases 
(fungi . bacteria, and viruses) as well as pests (insects, mires, nematodes, and snails). Growers 
inevitably use chemicais in high frequency to avoid the enorrnous losses that these diseases and 
pests can cause. The frequent use of these biocides has resulted in the selection oÍ pests and 
pathogens resistant to the chemicals used. 

In addition to climate, another factor complicating pest control in Kyushu is the proximity 
of the Asian land mass. The Kyushu region is constantly invaded by long distance migratory 
insect pests which are carried from China and Southeast Asia on the low leve] jet streams in 
summer. These migrarnry insects also vector some important piam pathogens. Furthermore, 
changes in cultural systems and succession in cultivars or varieties of crops have altered the 
pathogens and pest species present requiring constantly changing comrol strategies. Of the 
diseases present in Kyushu, soil bom diseases are an important factor adversely affecting crop 
production. 

In order to develop and establish basic methods and technologies to manage populations 
of recalcitrant disease pathogens and pests belo\v a tolerable injury level, researches in the 
department are concemed with the biological and ecological characteristics of pathogens and 
pests. advancemems in more simplified and highly accurate methods for dianosis and identifi
cation, epidemies. population establishment and dynamics, emergence mechanisms of new 
races or populations of pathogens and pests resistant to chemicals, utilization of resistam 
varieties for pathogens and pests. and interactions between organisms including pathogens, 
pests, and natural enemies in the agro-ecosystem. Analytical research works based on 
computer technologies are also utilized for facilitating pest managemem systerns. 

The symptom oi sweet potato "Obijo-sohi" 
(zonal rough skin with many minute vertical 
cracks). The inset shows the 850-880nm 
long filamentous virus particle. Suppression of wheat powdery mil· 

dew by a íungus isolated from wheat 
leaves in the íield. 
Upper : Fungus isolated from wheat 

and wheat leaves treated 
with the íungus. 

Lower: Contrai (untreated) 

The pot on the lett coma1ns a cucumber seedling that 
has succumbed to damp1ng·off d1sease caused by 
Rhizoctonia solani. The seedling in the center pot was 
-protected from damp1ng-off by a soil antagonist. The 
seedling on the nght 1s the control. The 1nset shows 
tne sarne soil antagonrst 1nh1b1t1ng R. solam 1n a oetn 
d1sh culture . 
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No laboratório de Sistema de Manejo de Pragas Dr. Y oshito SUZUKI nos falou 
sobre insetos parasitóides e predadores, já no laboratório de Controle de Insetos Pragas o 
Dr. Masaichi TSURAMACHI discorreu sobre resistência varietal à pragas em arroz, 
enfatizando que inicialmente as pesquisas eram mais voltadas para a qualidade do arror do 
que a resistência à pragas; atualmente vem sendo o contrário, menor uso de inseticidas com 
maior uso de variedades resistentes . Dr. Wada TAKASHI em seu laboratório também 
discorreu sobre os trabalhos desenvolvidos, onde os maiores esforços são na área de 
controle biológico, nos relatou sobre as principais pragas da soja no Japão e o uso de 
inimigos naturais para o seu controle, a exemplos de percevejos como: Oencyrtus nezarae e 
Telenomus triptus. Trabalha também com Pomacea canaliculata ( gold apple smale)
marujo muito nocivo ao arroz, cujo controle vem sendo feito através do manejo de água. 

26/06/96 - Deslocamento Kumamoto-Nagoya-TSU 

27/06/96 

Visita a National Research Institute of Vegetables, Ornamental Plants and Tea 
( NIVOT) em TSU, aqui fomos recebida pelo Dr. Shigeo IMADA, que nos acompanhou 
pela estação, nos mostrando os trabalhos realizados, como cultivos protegidos, cultives de 
hortaliças em fitotrons ( condições simuladas), casas de vegetação e outros. Após 
percorrermos toda a estação voltamos para o Departamento de Proteção de Plantas, onde 
visitamos 2 laboratórios ( Laboratório de insetos sugadores e Laboratório de insetos 
mastigadores) coordenados pelos Drs. Tetsuzo HAMAMURA, Nobuo TEZUKA e Dr. 
Masaharu MATSUI que desenvolvem pesquisas com inssetos mastigadores, ácaros e tripses. 
Trabalham com ácaros predadores, mecanismos de resistência de plantas à ácaros etc .... No 
controle biológico utilizam Spidex (produto comercial)-( Phytoseiulus persimilis) importado 
da Holanda e Aphipar (produto comercial)-( Aphidius colemani) importado do Chile e 
Mediterrâneo para o controle de ácaros. 

A tarde deslocamento da estação experimental de TSU para a cidade de Shimada em 
Shizuoka. 

Visita a Estação Experimental de Chá na cidade de Kanaya, próxiam a cidade de 
Shimada, na Província de Shizuoka. Nesta estação fomos recebida pelo Dr. Hachinoche 
chefe da estação, que em seguida nos encaminhou ao laboratório de Entomologia do 
Departamento de Agronomia do Chá, onde o Dr. Akira KA W AI nos apresentou as 
principais pragas do chá no Japão, bem como nos acompanhou em visita ao laboratório de 
processamento do chá, que do irúcio do processo ao final leva 3 horas. Dentre as pricipais 
pragas pragas destaca-se: Tetranychus kanzawa (kanzawa spider mite ), Scirtotrips dorsalis 
(yellow trips), Pseudalacaspis pentagana ( Mulberry scale), Adoxophyes sp. ( Smaller tea 
tortrix), Homona magnanima ( Oriental tea fortrix), Empoasca onukii ( Tea green 
leafhopper). 
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Department of Plant Protection and Soil Science 

.-\d\·;uiccd rcscarch 011 thc follo\\·ing major subjects reiating to vegetables and ornamenta l plants 

is carried out : ( 1 J Etiology and epidemiology . mechanism of plant resistance. methods for 

integrated control and molecular biological techniques for the control of major diseases. 

( ~) Ecology and physiology. forecasting technology. biological contrai. and integrated pest 

management of major insect pests , · (3) Optimum plant gro\\·th environment anà its contro l 

through rational management of soil and plant nutrition. grmnh diagnosis based on nutritional 

status. and physiological àisoràers of plams. (4) Presen·ation of production environment and 

promotion of low-input sustainable farming . 

Laboratory of Air-borne and Vírus Diseases : Basic research 

to contrai air-borne and virus diseases of vegetables and 

ornamental plants is carried out. Current studies are focused 

on the etiology of new plant diseases. phylogeny oí downy 

mildew fungi of crucifers. analysis of plant vírus genomes 

and praduction of transgenic plants resistant to viruses. 

Laboratory of Soil-borne Diseases : Research on soil-borne 

àiseases of \·egetables and ornamental plants is carried out with 

emphasis placed on idemification. ecology. biological 

differentiation and seed transmission of major pathogens. 

f\esearch on the development of integrated contrai of Fusarium 

and \·enicilliwn diseases is alsu being activel,· promoted. 

Laboratory of Chewing lnsect Pests : For development of 

methods ior integrated contrai measures of chewing insect 

pests of ,·egetables and ornamental plants. especially of the 

diamondback moth (Pluiella xylostella) . ecological and 

behavioral studies on the chewing insect pests and their 

natural enemies are carried out. 

Laboratory of Sucking lnsect Pests : For the development 

of methods for integrated contrai of sucking insect pests of 

vegetables and ornamental plants. such as thrips . aphids 

and whiteílies . the following basic studies are being carried 

out physiology. ecology. molecular endocrinolgy of the 

pests . mechanism of pest resistance of plant. Utilization of 

natural enemies for pest contrai is also extensively studied. 

Laboratory of Soil Science and Plant Nutrition : Research on 

soi l anà fertilizer management for vegetable and ornamental 

plant prociuction and crop nutrition for optimum grQwth is 

carried out. Current research is focused on the developmem of 

rationa l methods of suil improvement and feniiizer appiication . 

e\'aiuation and contrai of crop nutritional status . and promotion 

of lo\\ .. input sustainable pruàuction. 

- 8 -

..\dult oi Florida leaíminer. Lirimm·w lri1i1íii . 

..\ parasitoid. Enrnrsia .ti1nno.'<1 . 

thl' la rvae of the greenhoust• whneflv. 

1·t1{h1rr1rinnn11. 

ov1positmg on 

Trialc:11mdc:s 
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-----~ Depart ment of Tea Agronomy 

The depanment co nsists oÍ seven laborawries. a fie ld rna nagement seccio n anà a racrn ry. 
Research on breedin15, cui tivacion and pro tection of tea plarns is carrieà out. Recenc resea rch 
act i vicies are as foi lows 

1) Deve!opmem oÍ breedi ng technology and new breeding macerials through the use o r 
biotechno logico.I proceciures. 

?l Co llection. evaluaeion and utilizatio n or genetic resources . 
3) Breeding of high-qualiey and high yielding cultivars resistam to peses and dise:.:ises. 
-!) [mprovement oi fi e!d managemem through che use oi various machines. 
SJ Forcasting and prevemion of meteorologicai hazards. 
6) _-\nalysis of canopy phowsymhesis in rela cion rn skiffing and pruning. 
í) Analysis of amino acid meeabolism in rela tion to tea qual ity. 
8) Developmem of soil science and rational methods of Íertilizer appl ication. 
9) Ecological and physiological scudies on major peses and diseases of tea. 

10) Biological contrai oi peses and diseases of cea. 

Re).(eneraciun oi shuoc iram srem·deri ,·eà 
call us. l'rocess ui regeneracion is necessary lu r 
de1·elupi11g new cea culci,·ars b1· gene 
recumbinatiun . 

H<"{JlofJ/idla p iem \ lutschuisky . lnjur,· iJ,· 

the pese has recemly :;µreaà ., ,·er :ho: 

ce;.i iieids 111 Ja µan . 

l;u111py :--tructurL· , >( 111 :1run· l l':1 bu~h. \ t·'.t. ... j1111it:-- .. ,·!tid1 \\'ili h t ·l · •1111t · pi11it1 1-.. \ 11tli1·tit ;1:11 1 ... :1 11· 

h;ir\·t·:--. tt·d for lhL· 111:111ulacturt· . ,,· l t·:1. 

- !:i -



(Sucking lnsect rests la~.) 

ãtli:~\::-1:3,tQ~*~t~OJ§ê~ · ~JSZ1;;:, ~*é±:~OJmJ~n~, 3c1E\:::k~ < ~~vz:i.,Q 
il5 , - hei;;:, 'i~m-f8~~9. OJ ~~t±:-?!ffl' L ~ 1JJo~~OJ~±~ ~ íê. 9.:: t. t. ~ J t::.. º -r;;. tP e 
'9, 772. r.77m, ::i-rv7 2.m, 77'"71:::,.,m, )\-~t=-m~OJa&rH1~~,;~L ~*=O) 
Jfü~~t~;;r: q:r 1t)I:: &tm e ~§ê±. L_, ~Ez~~ ~1ti e -±-e í,, -Q º e: n s OJ~ :Rit, ~~H~mtl: 
~~~e~, ~~rn•~•m~~s~L-ct±:~OJ:k~~~~t.~--:J-c-1:3~, ~~~f8•~ 

~m~•~, .::OJ~~~~-~-~~, ~*·m~OJ~~tt~~O)~~~~~~~~m 
~~u~~~f8~$~*~t.L~m~$OJOO§ê~~~~~9~º 

J. /J'i- (Member) 
g~ (Chief) 
.:í:ffm~'ê' (Senior Researcher) 
Mf~~ (Senior Researcher) 

.fj};ftjI~ 

tj\LLJ~= 

~EBfl&~!3 

~~m~~Jl! (..!JL-PX; 811=:&) (Main theme: 1996) 

~ 
K.Koyama 
T.Shinoda 

xffl&:f1J,E§~{* (Natural enemy) 
o::z-r:.;72.mm~~.:8ü~x•~m#~OJoo~c~m ~,o,t<;B-9$) 

Development of using methods for natural enemies against whiteflies (1994-1997) 

< 1- 7 1- (;:_;8 !7 -Q ;.t / ::/ 'Y 'Y ~ ::z J'i=f-~ OJ xffl&m OJ;f1J,E§ > 
Method for using Encarsia formosa on tomato in vinyl houses 
(Side effects of chemicals against E.formosa) 
(Influence of high and low temperature on E.formosa) 
(Introduction of other natural enem1es on toma to: Or ius, Eretmocerus) 

iiif.tstt~f* (Plant resistance) 
o~~OJ•.:tillm~oo@~OJM~t.~m~~OJOO§êC:k~~~ ~,o,t<;~-1011=:) 

The mechanism of host selection by insects (1989-1998) 
<75'7/71.:.::/> Aphis gossypii~-
< 2. T 2. :t-1' o 7-tf 2. r7 7 > Thrips palmi 

O::i-TS/72.0J*~~~t.~~ffl~~~OJM~~1E$C~m- 7-9$) 
Nutritional physiology of whitef lies and the method for searching resistant 
substances. (1995-1997) 
<:YJvJ'i-1)-7::1-TS/7 2. > Bemisia argentifolii 
< :T / ::/ 'Y ::z -T S/ 7 2. > Tr ial eurodes vaporar i orUJJJ 

@:Ã ~;E.~{* ( Invaded insect pests) 
O 2. 1J /:t-1' 077 2. r.7-YOJm~ i::~-t~Wf~ (1MJJI{ ~M 8 - 1 o '.t:J::) 

Control measurements against Frankliniella occidentalis (1996-1998) 
0{~Ã~SOJ~$f8t~~OJffffili (1J\-~U~ ~M 8 - 1 O '.t:J::) 

Evaluation of economical damage by invaded insect pests (1996-1998) 

.±.~$~~~~{* (Physiological active substances) 
o~n-tt~ :a i::t-t-t ~ m~ ,j, Jv.:c- / 0fi:ffl~í'F 0MsJ3 C~'ffi' ~,o,t<; 2 '°'"' 9 '.t:f:) 

(Mechanism of the action of juvenile hormone against sucking insect pest)(l990 
-1997) 

< i\ 'J ""- 1
) tJ J. b ::/ > Riptortus clavatus, b~an b~ 
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Retorno para TSUKUBA 
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30/06/96 - Domingo 

1º/07/96 - Avaliação JICA e preparo para o retorno 
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~lARC-NVOCES COLLABCRATlVE ºROJECT "APPROACH TO MANAGING THE DBM (PLUTELLA XYLOSTELLA) BY PARASITO!DS" 

1. Massproduction of Tricl'looramma chiionis (Hym., Trichogrammatidae) with the eggs of an alternatíve host. Mamestrabrassicae 
(Lep .. Noctuidae) at NARC 

Normal eggs of _M. brassicae. Parasitized (black) and unparsitized (white) ~- brassicae eggs. 

A wasp emerging from a ~ brassicae egg. M. orass1cae eggs which wasps emerged from. 

• • 
. . 

. 

.. .... _ 

Holes in ~- brassicae ":ggs for ·naso ":rnergence r":rnale wasos oviposíiing ~ brassicae ":ggs. 
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Greenilouse Expt. Reieased wasps one (A) and three (8) days atter Fi eid Ei:.pt. Release of wasps in cabbage fie!d 
DBMs oviposited on cabbage. No. wasp was released (C). Photo 
taken seven days after DBMs oviposited 

DBM e995 parasitized DBM eggs unparasitized 

Field Expt. Cabbages n the plot wrth wasps released rield Expt. Cabbages f1 the plot wrthout wasps: 

No bal developea. 
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FUTURE PROSPECTS FOR THE ERADICATION 
OF FRUIT FLIES 

. Masakazu Shiga 
Laboratory of Biological Control, 

National Institute of Agro-Environmental Sciences 
Kannondai 3-1-1, Tsukuba, Ibaraki, 305 Japan 

INTRODUCTION 

The fruit fly eradication program in the 
subtropical part of Japan has successfully 
progressed to reach its final phase. That is. 
11ot only has the oriental fruir tly, Dacus 
dorsalis, been eradicated from ali over Japan. 
but the melon tly, D. cucurbirae. has been 
eradicated throughout the Amami lslands and 
in most of Okinawa Prefecture (with the 
exception of the Yaeyama lslands where an 
eradication program is 11ow being conducted). 

In this paper. I shall briefly review the 
24-year anempt to eradicate fruir fly in Japan. 
to show what difficulties have been 
encountered and how they were overcome, and 
offer suggestions for the successful 
implementation of the male annihilation 
method (MA) and the sterile insect technique 
(SIT) in orher countries, expecially those of 
tropical Southeast Asia. 

ERADICATION OF THE ORIENTAL 
FRUIT FLY 

D. dorsalis was first recorded in 

Oki11awa Prefecture in 1919 and in the 
Ogasawara (Bonin) Islands around 1925. lts 
distribution then expanded to cover the whole 
subtropical part of Japan, including the Amami 
Islands of Kagoshima Prefecture. by 1946 
(Koyama 1989). Eradication experiments were 
conducted by USDA from 1960 to 1962. 
based on MA using poisoned methyl eugenol. 
in the Ogasawara lslands (Christenson 1963). 
A 11ew eradication program supported by the 
Japanese Government was then begun in 1968 

on Kikai lsland in the Amami Islands. After 
18 years of effort. D. dorsalis was full y 
eradicated from all of Japan by February 1986 
(Fig. 1). 

The Ogasawara Project 

Details of the eradication program of D. 
dorsalis in the Ogasawara Islands have been 
summarized by Shiga ( 1989). Two problems 
were of fundamental importance in this 
projecr. 

Resistance ro Contrai Based on .'rfethyl 
Eugenol 

The possi ble ex is tence of · meth y 1-
eugenol-insensitive genotypes ' and the pmential 
developmenr of a fruir íly population less 
susceptible to methyl eugenol has been 
suggested by Christenson (1963) and by ltô 
and lwahashi ( 1974). Itô :md lwahashi (1974) 
even recommended that an eradication program 
be carried out based on SIT rather than on 
'.v!A. for this reason. ln fact. the development 
of populations which are relatively 
unsusceptible m methyl eugenol has not yet 
been demonstrated. and fruir ílies in the 
Amami lslands and Okinawa Prefecture were 
successfully eradicated by poisoned merhy l 
eugenol. However. rhe decision to adopt SIT 
as the eradication method was reasonable, 
because rhe sreep cliffs around rhe islets might 
make ic difficult to apply the poisoned methyl 
eugenol effectively. Such difficulties acrually 
occurred on Iriomote Island 111 Okinawa 
Prefecrure. as discussed below. 

Keywords: Fruit flies. Dacus dorsalis. Dacus cucurb1tae. SIT (sterile insect technique}, MA (male 
annihilation), Japan. monitoring, eradication 
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Characterization of larvicidal toxin protein- from Bacillus 
thuríngiensís: serovar japonensis strain Buibui specific. for 
scarabaeid beetles 

H. Hori, N. Suzuki, K. Ogiwara, M. H1mejima; L.S. lndrasith, M. Minami, S. Asano, R. Sato 1 , 

M. Ohba 2 and H. lwahana 1 

Tsukuba Laboratories for Research and Oevelopment, Kubota Corp. , Koyodai, Ryugasaki, Jbaraki. 1 Oepartment of 

App/ied Biologica/ Sc1ence, Faculty of Agriculture and Technology, Tokyo University of Agriculture and 

Technology, Fuchu, Tokyo and 2fnstitute of Bio/ogical Contrai, Faculty of Agriculture, Kyushu University, Fukuoka, 

Japan 
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H. HORI, N. SUZUKI, K. OGIWARA, M. HIMEJIMA. l.S. INORASITH. M. MINAM!. S. ASANO, R. SATO, 

M. OHBA ANO H. IWAHANA . 1994. The 6-endo roxin proteins from Bacillus thuringiensis which 
k.ill the larvae of various scarabaeid beetles such as Anomala cuprea, A. rufocuprea and Poptllia 

japonica were purified by DEAE ion exchange chromarngraphy. A protein with a molecular 
size of 130 kDa was purified. During the purification a minor peak was also derected which 
was estimated robe 67 kDa by SDS-P.'\GE. Both 130 and 67 kDa proteins showed larvicidal 
acrivity against A. cuprea. The !ethal concentration of the 130 kDa protein which killed 50% 
of the larvae rested (LC 50 ) against A. cuprea was 2 µg g- 1 compost. :\. comparison by 
SDS-PAGE of the V8 prorease digestion panem of the 130 and 67 kDa larvicidal proreins 
showed that proreolytic resistam core peprides of approximately 60 kDa molecular size were 
resulted. The N-rerminus amino acid sequence of rhe 130 and 67 kDa proteins was 
deterrnined t0 be NH 2-X...XP'.'JNQNEYEIIDAL and NH 2-XSRNPGTFI, respectively, 
which is not identical ro rhe sequence ofCryIA, CryIB, CryIC and CryIII proteins. 

INTRODUCTION 

BaciIIus 1huring1ensis produces insecricidal roxin proteins 
which are specific to rhe larvae of Lepidoptera, Diptera and 
Coleoptera. For example, a decade ago B. thuringlt:nsis 

tenebrionis toxin was shown ro be specific ro rhe larvae of 
Chryspmelida and Tenebrionida (Krieg ct ai. 1983) while, 
more recently, B. thuringiensis srrain EG2158 was also 
shown to be roxic ro coleopteran insects including rhe fam
ilies of Chrysomelidae and Tenebrionidae (Donovan ct ai. 
!988). 

Other Coleoptera such as rhe Scarabaeidae, including 
Popillia japonica and Anomala cuprea , are importam pesrs 
that need ro be controlled world-wide and much research 
has been carried out using the roxin proteins from B. 1hur
ingiensis to contrai them. 

Recently it was found rhat 8 . 1huringiensis serovar japon

ensis strain Buibui has a potent larvicidal :icriviry against 
Scarabaeidae bur not Chrysomelidae or Lepidoptera (Ohba 
et ai. l 992; Suzuki et ai. 1992). The LC 50 of rhe roxin 

Correspondma to: Dr H. Horr, Tsukuba Lubnratorres /or Reuarcft and 

Dewlopmmt, Kubota Carp .. Koyoda1 j-11, R)'u(asal:i, /baraJ:1 JO/, Japan. 

againsr cupreous chafer was esrimared :is 0·098 µg protein 
g- 1 diet (Suzuki et ai. 1992). ln rhis srudy an arrempt was 
made to characterize rhe biochemical properries of purified 
larvicidal roxin proteins produced by B. thuringienszs 

serovar 1aponens1s strain Buibui. 

MATERIALS ANO METHODS 

Culture ot bacieria and preparatlon of crystals 

A single colon y e:ich of B . 1 huringiensis serovar lª ponensis 

strain Buibui, B. thuringiensis serovar kurstaki HD- 1 and 
HD-í3 was removed from che surface of nutrient agar (firsr 
grade, Wako Pure Chemical, Osaka, Japan) medium and 
placed in 1-1 flasks containing 200 mi of nutrient broch and 
grown ar 35~C unril rhe cell :iurolysed (Ogiwara ct ai. 

1992). 

Puritlcatlon of crystals 

The whole culcurc (600 mi) was centrifuged Jt 15 000 K for 
15 min, w:ished rwicc wirh warcr and the crysrals parrially 
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Parasitoids ·of ScaJe Insects and Aphids on Citrus in the 

Cerrados Region of Brazil (Hymenoptera: Chalc1doidea) 

Yôzô MURAKAMI 

fnstítute of Biological Conlrol, Faculty of Agriculture, 

Í(_)'llshu L'niuersity, Fukuoka 812, .Japa11 

Noboru AaE 1 and G. W. CosENZA 

EiY!BR • .JP.i-CPAC. Planaltina, Brnsilia D.F. 73300, Brazil 

!. Received December 27,_1983) 

Six species of scaie insecr.s :ind three species of :iphids as well as their parasicaids were 

recorded from citrus orch:i.rds in Brasilia 0 .F. in the Cerrados region in J anuarv-February 

1982. The parasicaids recorded from scale insects are as follows: Five species from Chry
somphalus .ficus, one species from lepidosaphes beckii, four species from Pinnaspis aspidistrne, :ind 

one species from Coccus ciridis. Effective contrai of Ch . .ficus can not be achieved bv :inv 
parasicoids found in the Cerrados are:i. lt is suggested that .-Jphytis holoxanthus be introduced 

inca citrus orchards in the Carados :irea from areas in Brazil where the parasicaid has been 
escablished :ifter importat.ion in 1962. Since effeccive parasicaids of C. uin.dis have noc been 
found, effort should be direcced coward discovery of :i beneficial species in Brazii, which is 
presumably che source councry of the pese. No parasicaids of Toxoplera citricidus were found 

in the Cerrados area. [e is suggesced thac the parasicaid, Lysiphlebia japonica be introduced 
inca Brazil from Japan. where che par.1$icaid has been reporced as the mosl elfective natural 

enemy of the aphid. 

INTRODUCT!ON 

Citrus has rapidly developed imo one of the most important crops in Brazil. From 
the standpoint of insect pest ·problems of citrus, Brazil is an area of much higher pest 
damage than other countries of the world. Expansion of citrus production in Brazil 
has exposed the crop to a high <legree of risk from attack by a large and diverse pest 
species complex. GALLO et al. ( l 9í8) have recorded 18 species of scale insects and one 
aphid as the pests of citrus in Brazil. . .\mong the scale insects, Orthezia praelo11ga, Chry
somphalus Jicus, lepidosaphes í. = .vZvlilococcus ) beckii, Pi11naspis aspidistrae, Parlatoria =i=iphi 
( =P. :.iziphus ) are the most importam peses ofcitrus in Brazil ( CAETANO, 1980; _'.;AKANO, 

1982) . The brown aphid, Toxoptera citricidus, is wcll known as the vector of Tristeza 
virus ( MüLLER, 1980) . Predaceous coccinellids, syrphids, a thrips and a chrysopid, as 
well as í species of parasitoids and 6 pathogens have been recordcd as natural enemies 
of these pests in Brazil ( GALLO et al., l9í8; GRAVENA, 1980) . 

Pr,.,.i-nl :.iddr.-ss: Trnpica/ .1 ~rirnll11u Rnmrc/1 ( "mter. l'rtt11be . lb11rnki ."105 . .f11p1111 
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Interspecific Relationship between an Introduced 
Parasitoid, Torymus sinensis Kamijo, as a Biological Control 

Agent of the- Chesrnut Gall Wasp, Dryocosmus kuriphilus 
Yasumatsu, and an Endemic Parasitoid, T. beneficus 

Yasumatsu et Kamijo · 

S. Moriya 1
, K. lnoue 1

, M. Shiga2 and M. Mabuchi
1 

l Fruit lrce Research Stalion, 1Sukuba, lbaraki 305, Japan 
2 National Instilute of Agro-Environmental Sciences, 1Sukuba, lbaraki 305, Japan 

Torymus sinensis (Ts), which was inlroduced from China inlo Japan to contrai Dryocosmus 
kunpl11/us, was released in 1982. An indigenous parasitoid, T. beneficus (Tb) which is closcly related 
lO Ts, consists of lwo strains diffcring only in lcrms of lhe period of adull emergence. Females of 
Ts can be diffcren1iated from lhose of Tb since Ts gener:illy has a longer ovipositor shcath lhan 
Tb whcrc:is males cannoc bc tiislinguishcd. Thc numlJcr of Tb has rcccnlty decreased :ilthough 
clc:ir cvic.Jcncc uf scvcrc compccilion bc1wccn Ts anc.J Tb h:is not ycc bccn obc:iincd. Tua ycars aftcr 
lhe rclcasc, fc:malcs in which lhe tcngth of lhe ovipositor shcach was more or tcss inccrmcc.Jiatc 
bc twcen lhal of lhe two specics havc bcen detcctcc.J. Whcn Ts :ind Tb wcrc .anificially paircc.J, such 
remates wcrc obscrvcc.J :imong lhe offspring. Funhcrmore, i l appcars lhat lhe remates of lhe Fi 
progcny rem:.incd renite whcn lhey wcrc cxpcrimcnt:illy backcrossed to males of lhe parcnt 
spccies. 

A para.sitoiLl wa.sp, Torymus si11e11.sis Kamijo (TI), was inrroduced from Main!and 
China into Japan in arder to contrai the chestnut gall wasp, Dryocosmus kuriphilus 
Yasumatsu, one of rhe most serious pests of chesmut trees in Japan (Murakami et ai., 
1977, 1980). In 1982, 260 maced TI; temales were re!eased at the Fruit Tree Research 
Station (ITRS), T.sukuba, Japan and they were confirmed to have become estab!ished at 
ITRS (Ôtake et ai., 1984). It i.s currencly being consiLlered rhat TI is a very promising 
biological contrai agent.of D. kuripllilus in Japan (Moriya et ai., !989a). When TI was 
released at ITRS, however, it was feared that an indigenous parasitoid, T. beneficus (Th) 
might compete with TI and adversely affect the release since the two species were closely 
related· to each ocher. Furthermore, it was found in 1983 that Th consists of two strains, 
which differed actually only in the period of adult emergence at and around ITRS 
(Moriya et ai. , 1989b). Ôtake (1987) pointed out that the:-e was no c!ear morphologic:al 
difference between the t\"O strains, and tentative!y designated them as "early-season 
strain" (TbE) anLl "late-sea.son strain" (ThL ), respectively. It is important and necessary, 
therefore, for the biological cancro! of the chestnut gal! wasp to investigate the interspe
cific re!acionship between Ts anLl Tb. 

Since we are mainly incere.sted in the possibility of crassing between TI and Th and 
the outcome of the cro.s.sing, rhi.s scuLly brieíly reports the annuul change.s in the number 
of the two rorymid species and the intermediace one after the release of TI at ITRS. 
Experimental cro.s.sing invo!ved Ts anLl Th anLl the females of rhe F 1 progeny were 

Con1ribu1ions from lhe Fruil Tree ~t:sc:irch S1:i1iun, A-26]. 

r lc111 l'ltywp111Jwloi:ic11 <1 1,·nrmnologic11 l lting11ricu 27, i<J92 
r lkmi<!ini11i Ki11</ó, llwillpesr 
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Potential Effect oi. Global Warming on the Distribution of 

Insects in Japan 

Osarnu IMlJRA.1, Nobuo MORIM:OT01 and Takuji KTI.TR.k 

(1Division of Entnmology, National Institute of Agro-Environmental Sciences, 

Tsukuba,. Ibaraki 305, Japan, 
2Research Information Division, Tropical Agriculture Research Center, Tsukuba, 

Ibaraki 3C6, Japan) 

Abstract Potential effect of global warmirig on the occurrence of insects in J apan 

was studied. Tne occurre:o.a:!S of four i:nsect species which have cfüferent types of life · 

cyc.le were predidEà, under 2t warrn:ing due to COz doubling, using a cornputer 

prog:ram. Global warming would generally increase rrumber of generations of the 

insects. lt would allow Spodoptern liturn to overwint:er in larger area than at present. 

Could-suseEpt:ibie Triõolium corr{usum would expa:od the distnbution area northward 

and :Ehestia kühniefla which is susceptible to hot weafuer would shift the sout:hem 

bouocia:ry of t:he d:istribution area northward leading to a large shrinkage of the 

àistribution are. Effects of global wa:r:rning on species interactions, physiological and 

geneti.c responses by insects and insect species diversity were discussed. 

Key woo:is Global warrning, Thermai sumrnation, lnsect liie cyde, Species 

intera:tions, Species diversity. 

lNTRDDUCTION 

IPCC(1900) retXJrted that tlJ.e atmospheric mncentrations of greenhouse gasses 

suc:b. as COz. rretbane, oitrous oxide, CFCS, etc. which absorb long-wave terrestrial 

radiation from the warm surface of the Earth leading to global wa:rming have been 

in::reasing si:oce 1760, the beginning of the industrial revolution. Tne rates of increase 

i:n the concentration of theses gasses were noticeably accelerated after 1950. IPCC 

report (l!:m) predicted that the COz concentration, including other greenhouse gasses 

( the equivalent COz concentration) would double by 2030, íí we will not tah.-e any 
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Ovicidal Reactiori of Rice Plants against the Whicebacked Planthopper, 
SogareLlafur~zfera HORVÁTH (Hornoptera: Delphacidae) 

Yoshico SuzuKI, Kazushige SoGAWA and Yoshito SE!NO 

K;=hu JVatumal ..!.gruu/tural Expmmml Statwn, ,Vishigoshi, Ku.mamow 861- !l. j apan 

(Received 14 Augusc 1995; Accepced 25 Occobcr 1995) 

Associaaon of che physio logical c15"g morcalicy of Sogattlla f umftra wich che rice plane 
reacrion of fo rming a wacery lesion ac oviposicion sices was revealed: egg survival race 
dropped co less chan :20% in che wacery lcsion wichin 2 days afcer oviposi rion , while 88 .8% of 
eggs developed co che eye-spoc formarion scage in che non-wacery lesion, on rice planc:s 8 
weeks afcer plancing. S. f u.n:zfera eggs laid in iarge rillers and in che main scem suffered hi15"her 
physiolo~cal morcaliry chan chose laid in small rillers on che sarne plane. The physiologic:i.I 
egg morcaliry increased sceadilv wich progression of che rillering of planc:s unril l O weeks a.cier 
planrin15". E15"g densiry did noc affecc che morcalicy. The imporcance of plane rcsiscance as J. 

fac cor decenninin'l" che popularion growch partem of S. f u.ràfel/a is discusscd. 
Key iJJOrds: Sogau//a fa rczjéra. ovicide , rice , plane reac rion 

INTRODUCTION 

Trans-oceanic migrants of the whicebacked planehopper, Sogatellafurczfera HoRv,\TH , 
invadingjapanese paddy fields in Baiu (rainv) season have been consistently inc reasing since 
the lace l 970's (SoC,\WI\ and W,\T,\0ABF., 1989; .\tL\TSL':\tCRJ\ , 199 l ; NABA, 1992: Irro~1 . 

1992; WATANAB E et al. , 1994). This increase coincides wich the prevalence in China of 
cultivacing hybrid rice on which S. farczjera actains a populacion growch rate l O w 20 times 
higher than that on tradicional variecies (ZHU ec al., 1984). As a consequence of populacion 
increase in the immigrane and subsequene re productive generacions, S. farczfera became 
escablished as a mos( serious pes( of the rice plane in Japan, and since then, various new 
types of damage to rice by S. farcifera have been reporced (NooA, 1986, 1987; KlvOTA and 
ÜKUHARA, 1990; ISIZAKI and \tL\TSL'L'RA, 1991; .\tL\TSU:\tURA, l 99 l ). ln westem and soum
em Kyushu where immigran( S. fu rcifera populacion densicies in J apan are highesc, dark 
brownish discoloracion of leaf sheachs induced· by S. f urcifera oviposition has become con
spicuous. Heavy infescacion thus suppresses the rillering and results in the deam of a.ffected 
plants in extreme cases . 

. SOCAWA (1991) revealed thac the dark brownish discoloration is associated wim arice 
plane reaccion that causes phvsiological deach of S. farczfera eggs as evidenced by che low eye
spoc formacion rate of eggs. He further showed that, as a result of higher egg survival, the 
population growth rate of S. furczjera is ca. 6 rimes higher on varieties which scarcelv exhibit 
the dark discoloration of leaf sheaths than on the Japonica variety Reiho which does exhibit 
it. SuZUKI et al. ( 1993) showed that the physiological death of eggs caused by plane reaction 
(hereafter referred to as phvsiological death) was responsible for 68.9 to 94.5% of the overall 
egg morcality of S. furcifera on the Hinohikari variety for _a period of 5 to l O weeks after 
transplanting in the field. They also pointed ouc that clarifying the factors which lead to 
physiological egg monality are key to understanding the population dynamics of S. furczfera. 

li 1 



Use of Semiochemicals of 
lnsects 

By Dr. Sadao WAKAMURA -
Laboratory of Behavlor Regulatlon, 
Department of lnsect Physlology and Behavlor, 
tWM>nal lnstltute ot Sericuttural and Entomological Sclence· 

Insects, an animal group of remarkable 
diversity in form and habit, have adapted 
themselves to the environment by acquiring 
reactivity to diverse chemical stimuli they 
receive as information. The signal substanc
es, or serniochernicals, used in those com
munications among individual insects and 
other organisms are classified into phero
mone and allelochernic. While the former is 
used among individuals of the sarne species, 
the latter functions among different species. 

1. Pheromone 

Sex pheromone: The study of phero
mones has been most intensively conducted 
for the female sex pheromones which fe
males release to attract males in moths and 
beetles. Its main purpose has been to use 
these pheromones for comrolling insect pest 
population in agriculture. 

The potent male-attracting activity of sex 

12 

pheromones has been applied for forecasting 
and mass trapping techniques. ln Japan, 
about 20 formulations are used for forecast
ing purpose, including those for the rice stem 
borer (Chila suppressaiis), the common 
cutworm (Spodoptera litura) and the oriental 
fruir moth ( Graphoiitha. molesta). ln general, 
pest population size should be influenced by 
weather, natural enemy, crop condition and 
another namral and artificial factors during 
the period between adult stage and the dam
aging larval stage (Fig. 1 ). Forecasting mod
els would be necessary to be built by taking 
account of these factors. 

Gener:ally, males are able to copulate 
with and inseminate more than one female. 
Therefore, even if some of males are caught 
with sex pheromone · trap, females can still 
mate with remaining males. So in the mass 
trapping techniques, the majority of males 
must be removed from the population before 
mating in order to decrease the mating rate in 
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Emergem;e 

Temperature and wind 

Wlld female density 

1 
1 

Adutts- / 

1 1 1 ~ 
Femates ___ A_tt_ra_c-~-:o-n-- .,..... .... .,~~ Phe::one. 

1 1 

Contrai threshotd 

Toterable lnjury levei 

Pupae 

Sex pheromone trap (SE trapR; sttcky type) ln whlcti
mafe- tea tussock moths were c.aptured. (by Dr; s_ 
Wakamura) 

Fig. 1. Forecasting of insect population from trap catch (Nakasuji, 1984) 

females. In the click beetle (Meianorus 
okinawaensis), whose larvae feed on under
ground parrs of sugarcane, the synthetic sex 
pheromone is much more attractive than 
females and males begin to respond to pher
omone earlier than pheromone release by 
females. In this beetle. mass trapping was 
successful to reduce the populati.on levei in 
the fields. However, in the cases of lepido
prerous insects, if the number of traps was 
increased to raise the total trapping efficien
cy. the interfering effect among the traps, that 
is, the effect of mating disruption, would 
result in decreasing the total number of males 
caught. Therefore, in the efforts to develop 
comrol techniques for lepidopterous pests, 
emphasis have been shifted to the mating 
disruption technique. 

In Japan, six types of formulations for 
mating disrupcion ha ve been registered as 

Synthettc sex pheromone formulatlon for matfng d lsruptton 

ot lepldopteroua pests on frult trees. 5-led synthetlc 

pheromone chemfcals are releesed trom the outer surta°' of 

the bag. (by Dr. F. Mochlzukl) 
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pest control agents (Table 1 ). Worldwide, 
mating disruptants are most applied to the 
pink bollworm (Pecrinophora gossypieLia ), a 
serious insect pest of cotton. As shown in 
Table 2, the action and effect of mating 
disruptant are basically different from those 

of conventional insecticides. Pheromone 
agems have been used for a single species 
only, but recently effons are made to develop 
so-called "dou ble purpose dispenser", a 
pheromone formulation against two or more 
serious insect pests of fruit trees and lawn. 

14 

Table 1. Sex pheromone formuiations for pest management in Japan 
(Mating disruption) 

Species 

Adoxophyessp. 

Homona magnanlma 

Adoxophyes arana fascista 
Archips brrwiplicanus 
Archips fuscocupreanus 

Carposina niponensis 

Synanthedon het:tor : 

Plutells qfosle/fs 

Spodoptem eJtigua 

Parapediasia tetel'te/ls 

Spodoptera depravata 

'.'.''· C:>mponents 

J Z11-14:Ac• 

J Z11-14:Ac• 

(Z)-13-eicosen-10--0ne 

[Z3Z13-18:Ac 

E3Z13-18 :Ac 

[Z11-16:Ald 

Z11-16:Ac 

[ Z9E12-14:Ac 

Z9-14:0H 

[Z11-16:Ald 
Z9-16:Ald 

Z11-16:0H 

[Z9-14:Ac 

Z9E12-14:Ac 

(ratlo) Crops ,'. 

tea, grape 

apple, pear, peach 

peach, apple, pear 

(50%) 

(50%) 
peach, Japanese apricot, cherry 

(50%) 

(50%) 
crucifer vegitables and ornamental flowers 

(70%) 

(30%) 
onion, vegetables, and ornamental flowers 

{3~0%)1 º 
(1.5%) 

(1.5%) 

(30.0%) 

lawn 

(7.0%)-' 

a Sarne formulatlon; b Slngle formulatlon containing pheromones ot two specles. 

Table 2. Differences between pheromone and conventional insecticides 

Toxicity 

Effect on natural enemy 

Environmental pollutlon 

Reslstance or tolerance 

Times of application 

Populatlon density 

Size of treated area 

Timing of appllcatlon 

Weather 
Selectivity 

Pheromone · 

No toxicity against mammals and fishes 

Natural anemies can survive 

Easlly decomposed by mlcroorganlsms 

No report yet but suggested 

One or two times a year 

Less eftectlve at hlgher populatlon denslty 

More eftectlve ln blgger slze oi fleld 

Entlre fllght perlod oi prevlous generatlon 

Less etfectlve at wlndy place 
Ettectlve probably on target specles only 

Aft&r Ogawe (1990) wlth rMrrengement 

C:>nventlonal lnsectlclde· ;.' : ·•·. ·:~.::."-: :·:..· -;-.:; ... : 

New ones are less toxic but generally toxic 

Secondary pest Is otten induced 

Not negllglble 

Generally lnduced 

Severa! times at approprtate lntervals .... ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Ettectlve at high denslty 

Ettectlve even ln smatl ares 

Ettectlve even just before damage Incresse 

Less eftectlve in raln 
Many pest specles can be controlled by slngle 
appllcatlon 
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Recemiy a sex pheromone accepced by 
contact has been discovered in the yellow
spotted longicom beetle (P sacochea hifaris ) 
(See photo ar righr), a serious pest on the 
mulberry tree. This type of pheromone_ has 
also been fo und in the German cockroach 
(Bfatte!La germanica) and the cinereous 
cockroach (Nauphoeta cinerea). These 
insects ha ve this type of pheromone in the 
wax layer on the body surface. In the long
icom beetie, attempts to increase the infec 
tion rare are continued by combining comact 
pheromone with microbial insecticides. 

Other types of pheromones: Females of 
the European cherry fruir fly (Rhagoferis 
cerashi ) put oviposition-marking pheromone 
on the fruir when they lay eggs. In Europe, 
the oviposition by this insects was noticeably 
reduced by spraying an analogous compound 
which is as active as the namral oviposition
marking pheromone. The aggregation pher
omone of weevils and heteropterous bugs 
attract both males and females and so ir is 
likely to be an effective conrrol to catch and 
kill the adults of these insects. 

2. Use of allelochemics 

The allelochemics which act among 
different species are classified into allo
mones, kairomones, and synomones accord
ing to which of the emirter, receiver and both 
of them are adaptively beneficial, respective
ly. From the viewpoint of their industrial 
use, the important functions will be related to 

attraction, arrest or dispersai. 
Imeractions between plants and insects: 

Insect pests in agriculture are mostly phy
tophagous ones. When they lay eggs on or 
feed on plants, they rely on various chemical 
stimuli · from the plants. Chemicals from the 
host plant may enhance the activity of sex or 
aggregation pheromone of a phytophagous 
insect. Male cabbage looper (Trichopfusia 
ni) was found to attract females more strong
ly when its smell was combined with the 

Male yellowspotted longicorn beetle, Psacothea hilaris, 

attemptlng to mate wlth a geratlon capsule coated with a 

female contact pheromone (by Dr. M. Fukaya) 

odor from host plant. 
What attracts attention in recenr years is 

tritrophic interactions among the planr, phy
tophagous insect and its natural enemy. 
Damaged by rhe armyworm (Myrhimna 
(Pseudafetia) separata), the leaves of com 
may produce an attractant for the gregarious 
braconid wasp (Apanrefes kariyai) which is a 
parasitoid and a narural enemy of the army
worm. When a plant is affected by the spider 
mire , the plant may begin to reiease an attrac
tant for the predacious mire. However, these 
semiochemicals, which are symomones 
between plants and the parasitoids, have not 
yet been applied for industrial purposes 
including agricultural use. Studies on the 
functional constiruems with repellent and 
dispersai effects would be necessary to be 
conducted more intensively as well as attrac
tants. 

Interacrions between insects: There is an 
intensive increase of the use of natural ene
mies as pest contrai agents. Natural enemies 
use a variety of chemical substances to locate 
their host or food insect. Some of them 
utilize the host pheromone as kairomone. 
For example, the sex pheromone of aphid and 
scale insects are used by their parasitoid 
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Predatory stlnk bug, Eocsnthtteons furcel/ata, !eedlng on 
Spodopters Jltura larva (by Dr. S. Wakamuni) 

wasps, and the aggregation pheromones 
secreted by male heteropterous bugs are by 
the parasitoid wasps and flies. 

The synthetic pheromones of noctuid 
moths H elicoverpa virlescence and 
Spodoptera furgiperda attract egg-parasitoid 
wasps. However, there is a large gap in time 
between the emission of sex pheromone by 
the female moths and oviposition which 
usually take places during the following 
night of mating. It seems doubtful whether 
sufficient amoum of moth pheromone re
maills on eggs in the following daytime when 
the egg-parasitoids make use of the moth 
pheromone for host location. The likelihood 
is that these parasitoids first use the remain
ing smell of moth pheromone to get a rough 
idea of where eggs exist and then some other 
cue for final host location. 

Egg parasitoid Telenomus euproctidis 
hides a ride on the anal ruft at the abdominal 
tip of females of the russock moth (Euproctis 
taiwana). When the moth lays eggs, the 
parasitoid may immediately lay its own eggs 
into the moth 's eggs. This parasitoid wasp 
uses the moth's sex pheromone as acue when 
it find a fernale rnoth. On the other hand, the 
predatory stink bug (Eocanthecona fur
cellaza) (See photo above) is attracted by the 
smell from the larvae of the common cut-
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worm (Spodoptera litura). One of the odor 
substances has been considered to be a de
fensive substance against microorganisms. 

No adequate studies have been conducted 
yet on the urilization of the allelochemics for 
regulating natural enemies' activities. Al
though field experiments have succeeded in 
attracting natural enemies with attractants, 
the trearment with those attractants might 
result in disturbing host locarion by natural 
enerrues. 

3. Use of semiochemicals in future 

There have been steady advances in the 
use of synthetic sex pheromones for insect 
pest control pm poses. This is in the spotlight 
as a control technique wirh less adverse 
effects on the environment. However, some 
natural enemies may use sex pheromone of 
their host species as a cue for host locarion, 
or a kairomone. Mass trapping technique 
might eliminate these natural enemies, too. It 
is not clear wether the mating disruption may 
raise the percenrage parasitism as a result of 
natural enemies concentrated to the areas 
treated with pheromones, or the percentage 
parasitisrn may be reduced as their host 
location was disrupted by abnorrnally high 
aerial concentration of pherornone. When we 
evaluate the control effect of synthetic sex 
pheromones, it is important to take a total 
performance into consideration, that is, to 
examine not only the net effect of the phe
romone but also their possible impacts even 
if they are positive or negative. 

It is not too much to say that almost no 
attempt has been made as to the industrial use 
of semiochemicals other than sex phero
mones. However, these substances may have 
a great potential in the future since it is ex
pected that their utilization will be realized in 
various fields, including the control of natural 
enemies' behavior and that of those other 
useful insects which will be discovered in the 
years to come. 
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2.Successful suppression of Arrowhead scale ~aspis yanonensis by Aphytis 

yanonensis and Coccobius fulvus introduced from China. 

During August-September, 1980, while searching in the People' s Republic of 

China for parasites of the California red scale, Aonidiella aurantii, Dr.DeBach 

(University of California, Revers~de U.S.A.) made observation on the occurrence of 

parasites of the arrowhead scale,Unaspis yanonensis, main citruspest in Japan. 

After searching trip he recomended that for us, so we could organized introducing 

program. As a result of search, two parasites Aphytis yanonensis and C@~~@~d@~ 

tfilllwfil~ were introduced into Japan in October,1980 . Both wasps were released in ma 

ny places after propagation in laboratory. 

Fortunately we had gotten excellent results for central of arrowhead scale in all 

citrus growing areas. Now, there have been no need of chemical treatment for 

control of the scale insect, and the cost of chemical insecticides used in 

citriculture was reducced 1/3 previousely used. 



~Biological co ntro l of f ruit pests by natural enem1es~ 

1. The use of To rymus sinensis t o control chestnut gal 1 wasp, Dryocosmus 

kur iphi lu s 

The re i s a grow1ng interest today ln the control of agricultural pe s ts by 

natural enemies,as an alternative to chemical control. Biological control is a way 

of reducing our present de pendance on chemical pest control, although itis unlike 

ly to replace it completely i n t he foreseeable future. 

The chestnut gal l wasp is one of the most serious pests of chestnut t rees i n Japan. 

It seems t o have been accidentally introduced form China i nto Japan around 1940. 

A parasitoid wasp was i ntroduced fro m China i nto Japan by the efforts of Dr.Qiu 

Shibang (Bi olog ical control l aboratory Chinese Academy of Agricultural Sciences) 

and Prof. Hsien-bine Ao (Hopei Branch, Ent.Soc.Chn.Lab.Ins.Natural Enemies Hopei 

Fruu i t -tree Res. Inst. ) . And t hen 260 mated females were released on a single 

occas1on ln 1982 at the Fruit Tr ee Research Station. 

After estab lishment, the T.sinensis population i ncreased and gradual ly spread each 

year fu rther from th e points of release (Fi g 1). The gall f ormation rate of chest 

nut buds steadily decreased aft er the release of T.sinensis, reaching a l evel of 

about 0.7% i n 1992 (Fig 2). Although there are still several problems to be solve 

d, it is believed t hat T.s inensis i s a very promising 

biological control agent, not only for experimental fields but also for commercial 

orchards. Now points of practical release were increase. The activity of T.sin ens 

is has already begin t o have an impact on chestnut breeding. If the damage caused 

by the chestnut gall wasp can be reduced 

by the parasistic activity of T.sinensis, the level of resistance to the wasp 

could be lowered in proportion to the effect of the parasitoid. Consequent l y,some 

chestnut varieties slightly resistant to the wasp may be selected and genetic 

variability may increase. In the case, the relationship between chestnut breeding 

and applied entomology is likelly to become closer in the future. 



--- - ----

3.Control of longicorn beetle by insect parasitic fungi Bauveria brongniar ti i 

Beauveria brongniartii( Deuteromycotina ) i s one of pathogen of coleop teran 

insects. In Ja pan, th e fu ngus was fir stly applied i n mulberry field fo r 

control of adult yellow-spotted longic6rn beetle, Psacotea hilaris. Thereafter the 

fungus was also applied in orchard, for control of adult white - spotted 

lo ng ic orn beetles, Anoprophora malasiaca(a pest of citrus), yellow-spotted 
' 

longico rn beetdle (a pest of fig) and mulberry borrer, Aporia japonica (a pestof 

oquat). The fungus is expected the registration as a microbial insecticide. 



Management of Exotic Insect Pests m J apan 
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Abstract. ln ] apan, the rate oi invasion by exotic insect pests increased in the last 23 
years 2.6 times as much as it did before 1950. Recently severa! exotic insect pests are 
spreading on a woridwide scale. Furthermore, it is suspected in some cases that 
insecticide resistance had developed before the invasion occurred. 

Three kinds of strategy are feasible for the management of exotic pest popula· 
tions. These are eradication, classical biological contrai and integrated pest manage· 
ment (IPM). The ecological basis of these was considered by refening to the recent 
success of the eradication of the íruit ílies. the introduction of exotic parasitoids of 
the chestnut gall wasp, Dryocosmus kuriphilus, and IPM approaches in dealing with 
ThnjJs paimi. ln these cases, basic ecological studies in the íield on interacting 
population systems including exotic pests, sterile insects, and introduced and native 
natural enemies are of fundamental importance. 

Key words : exotic insect pests, eradication, classical biological control. integrated 
pest management, ecological studies 

Introduction 

The invasion of exotic insect pests is increasing in the world as transportation systems 

become more highly developed. These systems now enable us to transport large quantities 

of various agricultura! products. including fresh vegetables, flowers, and fruits, quickly over 

long distances. As a result. the invasion of exotic insect pests is becoming a serious problem 

both in agriculture and in the conservation of endemic fauna and flora. I will review some 

r.ecent advances in the management of exotic insect pests in J apan from an ecological point 

of view. 

Exotic Insect Pests m Japan 

Morimoto and Kiritaní (1995) listcd 240 cxotíc and 35 possíbly cxotic insccts rcsidcnt in 

] apan. Thc accumulatcd numbcr of cxotíc inscct spccícs which wcre introduccd accidcn · 

tally into Japan is plottcd in tcn ycar intcrvals ín Fig. l. /\ILITOu~h Lhis figure shows only lhe 

!'roe. /11/. Workshu(l on lhe !'esl Managemcnl Slmtegies in !lsian Mo11soo11 A1:rru.:c11s;-,;/e111s 

(f(u1111mwlo. 1995) : :J-1.9. l'11hlisi1et! in 1996 
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Climatic factors 
affecting. the occurren·ce· 
of insect pests 
O. Mochida, R.C. Joshi, and J. A. Litsinger 
Internacional Rice Research lnstitute 
P. O. Box 933. Manila. Philippines 

ABSTRACT 

Many abiotic factors affect the distribution and bionomics of rice insect pests. 
Temperature extremes. water, and wind influence distribution. To a large extent. 
temperature and photoperiod regulate phenology. ln temperate zones, multiple 
generations develop during warm weather. A íew insects (Agromyza and Oulemal 
cause more damage at lowertemperatures. ln tropical areas. heavy rainfall can wash 
small insects off foliage. Outbreaks of locusts. armyworms. and leaffolders may follow 
prolonged drought. Outbreaks of Mythimna separata occur in ricefields after flooding. 
Low relative humidity and plant moisture are detrimental to most insects other than 
aphids. thrips. and mealy bugs: Combinations of' climatic factors are known to be 
related to the occurrence ot Scirpophaga incertulas, Laodelphax striate!lus. and 
Tetraneura ulmi. 

Climatic factors affect rice insect pests directly, by limiúng or expand.ing their 
distribution, growth, reproduction, diapause, and dispersa!, and indirectly, 
through plant mechanisms and natural enemies that regulate insect populations. 
Applied insecticides may be washed off plants during rainy periods or may 
degrade under high temperature and high solar radiation. This is not a negligible 
factor, because when insecticide application has been delayed by rain or when it 
. has rained heavily just after application., stem borer contra! frequently has failed. 

Insect pest outbreaks may be stimulated by the climatic parameters 
be!ieved to . be govemed by sunspot frequency. ln China, outbreaks of the 
Oriental migratory locust Locusta migratoria in the. Hwai-Ho basin were 
recorded 236 times in the 1,000 yr between 957 and 1956. Although correlations 
between the periodicity of annual relative sunspot numbers and the outbreaks 
were weak, 2 population peaks every 10 yr or 5 peaks every 20 yr were quite 
evident, corresponding roughly to periodic climate variations in certain 
locations (66) .. 

ln J apan, outbreaks of the whitebacked planthopper Sogatella furei/era. 
with or without the brown planthopper Nilaparvata lugens, were recorded 111 
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o Special lssue o 

Utilization of Egg Parasitoids 
for Biocontrol of 
Agricultural lnsect Pests 

lntroduction 

To prevent the outbreak of insect pests 
by reducing their eggs, their original source, 
is not a recenr idea. Ir seems to have been 
adopted for many years. S. E. Flanders 
(1929) is probably the first man in the world 
who used natural enemy insects to control 
eggs of insect pests. 

The natural enemies of insect eggs in
clude predators, such as lacewings, big-eyed 
bugs and predatory mires, and the egg para
sitoids which belong to seven families of 
Hymenoptera. In particular, egg parasitoids 
of genus Trichogramma are a very small 
wasp 1 mm or less long, which lives in the 
eggs of other insects and kills them. In 
1929, the mass production of this parasitoid 
was successfully achieved by Flanders in the 
eggs of Angoumois grain moth (Sitotroga 
cereacella) in the U.S. After that, the egg 
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By Dr. Kazuo HIRAI 
Department ot Pfant Protectíon 
National Agrículture Research Center 

parasitoid began to be used for biocontrol 
purposes. 

Today, egg parasitoids are extensively 
used in the former Soviet Union, China, 
Europe, Mexico and some other countries 
for the biocontrol of insect pests belonging 
to Order Lepidoptera, such as cabbage ar
myworm (Mamestra brasicae); com ear
worm (Helicoverpa armigera), com borer 
( Ostrinia furnacaflis in Asia and O. nubilaLis 
in Europe and America), rice leaf roller 
(CnaphaLocrocis medinaiis), laspeyresia 
pomoneila and leaf roller moths. According 
to the statistics of l 985, the are a of bio
control using this insect was 15 million 
hectares in the former Soviet Union, 1.7 
million hectares in China and 650,000 hect
ares in Mexi e o. The figure for the U .S. was 
200,000 hectares in 1979. 

This article will mainly describe the 
method of reproducing and using egg para-
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sitoids for biocontrol purposes. 

1. Species of egg parasitoids 

Since the existence of Trichogramma 
evanescens was first reported in Europe in 
1833, about 11 O species of Trichogr(lmma 
wasps have been recorded up to the present. 
This wasp is identified by the structure _of 
the genitalia of íts male= ln addition to the 
morphological method of classification, 
electrophoresis and chromatography are 
expected to be used for the identífication of 
this wasp. These two analyzing methods 
have recently revealed that the electropho
retic panem of esterase isoenzyme is fixed 
for each of these species. 

In the Rice Insect Laboratory of the 
National Agriculture Research Center, we 
are studying the method of idemifying the 
species on a gene levei by using the poly
merase chain reaction (PCR) method. 

ln Japan, only a small number of egg 
parasitoíds have been identified: they are T. 
chilonis, T. dendrolimi, T. japonicum, T. 
papilionis and T. ostriniae. It is believed 
that many other species and ecotypes of egg 
parasitoids exist in this country, and high 
hopes are placed on future efforts to identify 
them. 

Of the above-mentioned species, T. 
chilonis, T. dendrolimi and T. ostriniae have 
been the subjects of researches on biocontrol 
use in Japan. Ali of these three wasps are 
easy to rear since they are multivoltine and 
dependem on temperature in their develop
ment. For the wasp having dispause, like T. 
japonicum, some special devices are needed, 
such as rearing under an appropriate tem
perature zone between 20ºC and 25°C. 

.2. Mass production of egg parasit
oids 

To use egg parasitoids for insect pest 
control, you should select the suitable spe-
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cies which can adapt to the insect pest and 
ecosystem concemed, and a stable mass
production of high parasitic or reproductive 
capacity wasps can be achieved. To realize 
mass production, you have to choose those 
good host eggs in which the wasp can grow 
well and to store their own eggs for a long 
period of time. 

For the mass production of egg parasit
oids, the eggs of Angoumois grain moth are 
used as host eggs ali over the world. 

But the eggs of Angoumois grain moth 
are very small and have some problems for 
application. For example, only one egg 
parasitoid can live in each host egg, and its 
eggs are apt to be deteriorating in a short 
period of time. Thus in China, Chinese 
tussah (Antheraea pernyi) is widely used for 
mass production because this silkworm has 
larger eggs 3 mm in diameter and more eggs. 
Moreover, it is easy to get from sericultural 
farmers. 

Figure 1 is a flowchart of the mass pro
duction method of egg parasitoids intro
duced at our Research Center and at the Jilin 
Academy of Agricultural Sciences, China, 
using the eggs of Chinese tussah and rice 
moth (Corcyra cephalonica). 

Just as those of giant silkworm moth 
(Antheraea yamamai) and silkworm 
(Bombyx mori), the egg shell of Chinese 
tussah hardens after having been oviposited, 
and so it is difficult for a parasite to lay eggs 
into eggs. Thus, some <levice must be intro
duced in order to use these as host eggs. 
When demand for host eggs arises, the 
cocoons of the silkwonns are made to eclose 
and the abdomen of the adult female is 
immediately cut to take out eggs before 
hardening. The collagenous substance on 
the egg surface is washed away with water, 
and dry up. Then, the eggs are sticked on a 
piece of paper with glue or other similar 
paste. The pieces of paper with eggs are 
hung in front of light source or put on a flat 
box in a room kept at 25°C, and egg para-
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Fig. 1. Flowchart of Trichogramma production for insect pest contrai 
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Photo 1. Sheets of paper to whlch Chlnese tussah eggs are 

pasted (Jllln Academy of Agricultura! Sciences, 

China) 

sitoids are inoculated into the eggs (Photo 
1 ). It is possible to make 50 to 262 egg 
parasitoids ( 60 on average) in each of the 
Chinese tussah eggs (Photo 2). 

For the stock culture of Chinese tussah, 
the wasps collected outdoors are reared and 
hibemated at the Jilin, China, and are mass
produced for releasing them in the following 
spnng. 

To facilitate the mass production of egg 
parasitoids and transport of Chinese tussah 
eggs, there is the need of storing them for a 
long period of time. It is possible to store 
Chinese tussah for ten days to six months by 
( 1) low-temperature storage of its abdomen, 
(2) storage of female rnoths after their head 
has been cut, and (3) low-temperature stor
age of cocoons. 

T. ostriniae and T. japonicum cannot be 
reared in the eggs of Chinese tussah. For 
these wasps, the eggs of rice moth are used 
instead. Rice moth is reared with rice bran 
or flour of wheat or com. When you give it 
feed of one kilogram, you will get 1 O grams 
of its eggs (equivalem to 200,000 eggs) 
(Photo 3). 

To store the eggs long and to prevent 
them from being eaten by the larvae which 
are hatched from some eggs omitted from 
parasitizing, the eggs of rice moth are given 
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Photo 2. Egg parasltoids growing in the eggs of Ch inese 

tussah 

ovicidal treatment by the radiation of ultra
violet rays before they are parasitized by the 
wasps . 

Rice moth eggs can be stored for 90 days 
if they are initially stored at 8ºC and 25°C 
altemately and then only at 8ºC when the 
wasps reach the second half of the larval 
stage. 

ln J apan, the eggs of cabbage armvworm -and Mediterranean flour moth (Ephestia 
kuehniella) are used for the mass production 
of egg parasitoids . Mediterranean flour 
mÓth can be mass-produced using pressed 
com pellets for domestic animais. Its eggs 
are pasted on a piece of paper and given 
ovicidal treatment with the radiation of 

Photo 3. Parasitized eggs of rice moth 
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Photo 4. Propagation ot egg parasitoids using the eggs ot 

cabbage armyworm 

ultraviolet rays, and then the wasp is parasi
tized to the eggs for reproduction. 

At our Research Center, the eggs of 
cabbage armyworm (approx. 0.6 mm m 
dia.meter), which are bigger than those of 
1v1editerranean flour moth, are used to mass
produce larger sizes of egg parasitoids 
(Photo 4). The process of this method is 
described below in detail: 
1) Fi ve pairs of male and female cabbage 
armyworms after eclosion and 10% honey 
solution are put in a rourl€}.concainer to cause 
them to copulate with each other. The egg 
mass is taken out and stored ar about 8ºC. 
Before an embryo begins to grow in the egg 
(about four weeks before the formation of 

the head capsule), egg parasiroids are inocu
Iared to the egg in a tubular bottle placed in a 
room which is kept at 20 to 25°C. In the 
case where an egg mass has 200 eggs or so, 
l O to 20 female wasps, which are one hour 
or more after eclosion and in the srate of 
having mosrly copulated, are inoculared to 

the egg mass so that three (two females and. 
one male) or less will parasitize each egg. 
Large and healthy wasps will be produced. 

The eggs of cabbage armyworm are 
suited to the reproduction of several kinds of 
wasps. Wasps grow favorably at some 
different temperature conditions (Table l ). 
Even if egg parasitoids are reared on this 
insect for eighty generations in a row, there 
occurs no deterioration in their function as a 
natural enemy. 
2) Several days after egg parasiroids have 
been caused to parasitize the eggs of cab
bage armyworm, several parasitized eggs are 
dissected to confirm that the wasp in them 
has become prepupa. Once the wasp has 
turned into prepupa, it can be stored for 40 
days to five momhs if it is kept at the low 
temperature condition of the hibernation 
stage (1 O to 5° C), and so the egg can be 
transported to a distant place. Even when 
the temperature is a roam temperarure of 
about 25°C, the egg can be transported be
fore growing to an adult wasp if the trans
port is made within severa! days after para-

Table 1. Generation period of egg parasitoids reared in the eggs 
of cabbage armyworm 

Rearing temperatura T. dendro/lmi T. ostrfn/a&- T. chl/onls 

32·c 6.9 (2) Do not grow (1 O) 6.5 (7) 

30 7.6 (5) 8.3 (10) 6.9 (15) 

25 10.4 (3) 11.7 (5) 9.7 (4) 

19 16.9 (8) 20.3 (9) 16.2 (6) 

15 33 (3) 45 (3) 33 (3) 

13 37 (3) 53 (3) 43 (3) 

Note: Figures show the average number ot days, and lhe figures ln parentheses are lhe number ot 

parasitlzed egg masses used. 
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sitization (Table 1 ). 
3) ln the case where you gota large amount 
of cabbage armyworm eggs which complet
ed fertilization and turned yellow or if you 
want to prevent larvae hatched from some 
eggs not paratísized from eating paratisized 
eggs, you have to give the eggs -ovicídal 
treatment using ultraviolet rays and store 
them ata low temp_erature of 8ºC. When you 
give thís treatment to the eggs, you will be 
able to make egg parasítoids parasitize them 
even about 50 days after ( of course, you can 
store whíte unfertilized eggs at low tempera
tures without any ovicídal treatment). 

When you use a 15W bactericida! lamp 
to kill the eggs of cabbage armyworm with 
ultraviolet rays, you can do so by placing the 
eggs before the larva formation stage -
before the formation of the head capsule -
1 O to 15 centimeters below the lamp 
(wavelength: 253.7 nm) for 20 minutes. 

If you use the eggs after larvae have 
. been formed in them which have been radi 
ated with ultraviolet rays , the inoculated 
wasps will not lay many eggs and the larvae 
of the wasps will not grow well. 
4) ln vitro rearing method: Besídes the 
method of using insect host eggs, the method 
of rearing egg parasitoids on artificial media 
has been studied. These media include 
semisynthetic ones containing the body fluid 
of insects and total synthetic ones containing 
no such body fluid. 

. Researches on the semisynthetic media 
for egg parasitoids have been conducted at 
the lnsect Research lnstitute in Guangdong 
Province (since 1975) and at the University 
of Wuhan in Hubei Province (since 1979). 
ln these studies , artificial eggs were made by 
wrapping the mixture of the fluid of cocoons 
of Chinese tussah or Phylosamia cynthia (27 
to 50% of the total fluid), yolk, milk and 
inorganic salts with polyethylene film, and 
egg parasitoids of the wasp were successful
ly reared. The production of these artificial 
eggs has been mechanized. 
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By re leasing 300,000 egg parasitoids 
reared with the artificial eggs per hectare, a 
parasirization rate of 84 percent was ob
tained for pine caterpillar. For stem borers , 
the pests for corn sugar, the rate was 81 
percent by releasing 150,000 egg parasitoids 
in 7 hec tares, and for corm earworm 
(H elicoverpa armigera), the figure was 92 
percent by releasing 150,000 per hectare. 

Studies for an ínexpensive and more 
convenient production technology of total 
synthetic feed for egg parasitoids, which 
contains no ínsect fluid, are conducted in 
Europe and America, but have not been 
completed yet. 

3. Quality contrai 

After causing egg parasitoids to parasi
tize into the host eggs, it is necessary to see 
if healthy wasps are growing ín the eggs by 
dissecting the host eggs . 

According to the author 's experience , 
egg parasitoids were sometimes small in size 
or their wings did not grow when the para
süization was too much or when we used 
Angoumois grain moth, Mediterranean flour 
moth (Ephestia kuehniella) or diamondback 
moth (Plutella xyfostella) of which eggs are 
small. But when we made the wasps parasi
tize cabbage armyworm at a rate of two 
wasps (one female and one male) or three 
(two females and one male) per egg , we 
were able to produce big and normal wasps 
and found no abnormality. 

The mass-produced egg parasitoids are 
stored at low temperatures (1 O - 20ºC) to 
slow their growth. Prior to their release , the 
wasps are moved to a temperature of 25°C, 
while normal host eggs are selectêd. When 
normal host eggs are moved to a temperature 
of 25ºC. adults of egg parasitoids get out of 
the eggs within five days. Before they get 
out, the wasps are released in the field. 

European and American researchers 
believe that m egg parasitoids and other 
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parasiuc wasps, specific characrers are 
selecred by rearing fo r 2:ener::uions and that - ~ 

as a result their capacity for searching and 
parasitizing hosr eggs becomes differenr 
from that of wild population. The quantita
tive evaluation of parasitization capacity is 
pan of quality control of egg parasitoids, and 
the following survevs are necessarv for this ..... - . 
evaluation: (1) eclosion rate. (2) sex ratio, 
(3) egg production capacity , (4) capacity for 
searching hosr eggs (walking speed), (5) life 
span, and ( 6) malformation rate. 

4. Time, quantity and method of 
releasing 

In order to achieve a stable effect of 
parasitization in the field, you have to repear 
the release of egg parasiroids several times 
and increase releasing localions to make up 
for the short moving disrance of the wasps 
after pest insects begin to lay eggs. 

In the biocontrol exrension project un
dertaken by the Jilin Academy of Agricul
tural Sciences, China, using T. dendrotimi in 
the areas where one generation of oriental 
com borers breaks out, farmers are instruct
ed to release about 1 O female wasps per 
square meter in one place of a com field of 
6. 7 ares first ar the beginning of J uly and 12 
females per square meter a week after. The 

Photo 5. Trlchogramms o~trlnlstt 
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locarion of releasing is the back of leaves of 
com on the middle position in height. 

We :.i.t the National Agriculture Research 
Center are conducting the applicability tests 
of T. osrriniae (Photo 5) in the disrricrs 
where three generations of oriental com 
borers appear. In the com field where com 
is sown in early June , we release the wasps 
six times in to tal in one loc::nion per 0.5 are 
from mid-July to August when the insect 
pest lays eggs, 1 O to J.Q wasps per square 
meter at a height of 30 centimeters above the 
ground (Photo 6). As a result, the parasiriza
tion rate of the wasps on the eggs of the 
insect pesr rises to 80 ro 87 percem, and the 
damage to com seeds is controlled to about 
19 percent. This is the effect equal to or 
better than that of two times of insecticide 
spraying, and we consider that T. ostriniae is 
a high practical agem for the biocontrol of 
the com borer (Fig. 2). 

To avoid the wasp from being eaten by 
predators and from dying from rain, the 
wasps should be pur into a container before 
releasing them (Photo 6). 

In large fields in the former Soviet Un
ion, China and Europe, there are some cases 
where an airplane was used to spray wasps 
which were put in soil-soluble containers. 

There are two main methods of releasing 
egg parasitoids. One of them is the inunda-

Photo 6. Contalner for rel~lng egg par831told:s 
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Fig. 2. Contrai effect of oriental corn borer by egg parasitoids 
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tive release by which a large amount of the 
wasp is released to attain an eradication like 
one by insecticide when there would be an 
outbreak of insect pesr. ln this method, 
50,000 to 100,000 wasps per hectare are 
needed forrice leaf rollers, and 150,000 per 
hectare for oriental com borers. The other is 
the inoculative release by which a small 
amount of the wasps ( one-tenth to one
twentieth of the inundative release) is re
leased at the early stage of pest outbreak and 
the parasitization rate is gradually raised by 
the natural propagation of the wasps. ln 
order to save rearing and releasing cost, 
studies in recent years are mostly attempting 
to utilize the latter method. 

5. Future tasks 

Egg parasitoids are not effective for ali 
insect pests. They cannot be applied to an 
ecosystem where the insects are hard to be 
parasitized by the wasp or where many 
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Treatment 

insect pests exist. 
Thus, what is needed first is to idemify 

the ecosystems for which this wasp can be 
utilized. The wasp has a high possibility for 
the pests of the crops whose major insect 
pests are limited in species and number. 
Among them are oriental com borer (main 
pest of com), soybean pod borer 
(Leguminivora glycinivorella; soybean) , 
diamondback moth (greenhouse vegetables) , 
Theretra silhetensis (taro) and rice leaf roller 
(paddy rice). 

State and prefectural research institutes 
in Japan are now carrying out applicability 
tests on egg parasitoids for the biocontrol of 
the above-mentioned insect pests. ln addi
tion, the development of artificial rearing 
methods of this wasp, establishment of a 
supply system of the wasp needed for bio
control, methods of introducing the wasp 
into the field and use of the wasp in combi
nation with agrochemicals are being studied 
as the problems to be solved in the future. 
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Three-day old 

The inside of host eggs 

starts to get dark by 

excretions of parasito

ids. 

Slx-<iay old 

, . .. ... ...... . , 
... - ~ ... . · . .r. ·-,/ d ~ · -- ' ~ ;-~ -

Seven-<iay old .. - n .: ·~ . .. ,;.· -

One day before emer- -:;:;. ~ .... · ,._ 

gene" from " ho11t ..gg '! .,:;:~ ,,. ~; 



Egg ot Chile suppressafis and ovipositing Trichogramma japonicum: rice 

: ·-· - .. - ·- -· --·- .. --- . -

Parasitized eggs (top) of Naranga aenescens and intact ones (bottom): rice 

Parasitized eggs (right) of Nephotettix cincticeps and intact ones (lett): rice 

;Many ;kinds ·.of ~creatures li\ 

· · :tem~. · Minute~nsec(eggs, 
- :cSption 10 :the 'ecological or 

,_ ;,-.;~~.~::.f,~r.~~~Ls~~~~-:~m~.rg ·th 

~" ,' ~;.:iL7.{-'.'8reminàte '.:frJn_ge-:vJjriged~h ; 
! ~- ~,..: ~-:~_ ·;:-:=:-i!:~··t:.:;~:~~'l ~:e-~~~~;.~ i~~~~~~- "':~ 
~ .:. · . .- ~ :- ~::.:~~~.used5in ,~n :~tte~pt~o:~ont. 

- ~ .. ~:-. ::: · .: ·· -:-.:.:.~ ~ - -- ~ -- :·: ."'- . ;._;;_· .-: :/.#~"-;.::;.~ -~~~ ~ - ~ ~ ~-

.: ': '~-some :devices_1orttheir ;protf 
.. . -,.. . ..; . , - ...... - ;-;, , ':'.- . :.. :;,_ · ·':. --... 

::like "Substances;"-sometime 

thick ,chorion. lhe·,foÍÍowir 

'enemies. 
~ . · .. 

. ~ ,.· 

-· .-: 

.. - ·~ ... 

/ 
Egg of Mamestra brsss/caeand Trlchoç 



eggs 

:e wittn atheit creatures irn natural> ecosys

, sources.afHnsectoccurrence>,.. are, nme)C•' 

. e: alwaY:g exposect to; the- menace> of theic 

i~, iest t trrea-tt ta: the existence ot i nsect eggs: 

i-...;;- So;.. a: numbec of wasp<species have beefl' 

J~ insect pest~- Naturally- insect eggs have

e eggs. aresometimes: surrounded:by· a gtue

:i w itrr scales-,,. anct sometimes: coverect witll 

vera! kinds of' ínsect: eggs. anct their naturaJ-

//mi: cabbage 

. --., 

_._ .· -

. -. - : .. --:' -
:, . . ... ,,. : ~ 
~:.:. ·- ~ 

-· .-;:-· · 

... _:~ ' • .· 

;-:- -~~-- .. : -~ ; 

: ~:·:~-: :.~ i 
- ~ -, ... :;_ .'."l 

. 'i:" . 

·~ ' 

· .. • 

Trichogramma papifíonis emerging from an egg ot Pfaris 

rapae; cabbage A first-emerged mate t ries to copulate 

with the following- emerged temale. 

A mate ot Trichogramma chi/anis emerging trom an egg ot 

Autographa nlgrisigna is waiting to copulate with a female: 

cabbage 

Parasltlzed eggs ot Plutella xylostella by T. chílonis: 

_ cabbage 

Parasitlzed egg of Legumlnivors g/ycinlvormfa byT. chllon is 

and intact one: soybean 

+ Photos on pp. 31-34 were otter~ by Dr. K. Hl rai. 



e lnsect eggs and parasitoids 

·' .. 
~ ~ . 

· The following two eggs are less parasitized by egg parasitoids, due to the thick egg shell, 
laid·in-a-few-layers eggs, and coverage of scales on eggs. 

The egg of bean bug, Riptortus c/svstus is 

made wlth thíck egg shell. A wasp tries to 

assume an oviposltlonal behavior, but 

imposslbie to lay eggs. 

The egg of Spodoptera litura is laid in a few layers with 

coverage of scales, and is less parasitized by wasps. 

Eggs of tiger moth: corn 

Egg of Ostrlnia furnacalis: com 

Eggs o i Myca/esis gotama fulginia: rice 

r 



::::: Specia l lssue o 

Use of Arthropod 
Natural Enemies 
in Protected Crops 

- . .. . ~ 

Modern commercial use of anhropod 
natural enemies in protected crops was 
initiated in the U .K. and in the Netherlanàs 
in the late 1960 's . Commercial use has 
remarkably progressed in westem Europe in 
these 20 years. Natural enemies are used on 
a large scale in greenhouse cucumbers. 
tomatoes and sweet peppers in this area. 
Basic studies on biological control agents for 
commercial use have also been done in 
universities or institu tes in cooperation with 
extension services anà proàucers of natu ral 
enemies. 

The situation was quite different in 
Japan. Fundamental stuàies on biological 
control agents for greenhouse pests have a 
history as long as those in westem Europe. 
Japanese researchers have made a great 
contribution in basic and applied studies on 
Phvwseiulus persimilis and Encarsia 
fo rmosa in the l 970's and l 980's. However. 
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only iim1téd progres' ha~ heen made in 
commercial apoiication or' rk~e mo natural 
enemies until recentl\. The presem situation 
in Japan i' promising for ruture cievelopment 
oi commerc:al use o:' natural enemie s. 
Srudie5 on use of nawra l enemies are vef\ 
acti,·e ir. man: experirnent stations and 
impon and mass producuon of natural ene
mies were staned by some pri\'ate compa 
mes. 

The purpose of this :inicie is to review 
the history of biological control for green
house pesrs using arthropod natural enemies 
both in westem Eurooe and Japan and to 
make some recommenciarions fo r futu re 
development of biologicai control in Japan. 

1. Historical overv iew of use of ar
thropod natural enemies in west
ern Europe 

FARMI NG JAPAN 
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Special lssue 

Industrial Use of lnsects 
Attracting Much Attention 

Agriculture, Forestry & Fisheries Technical lnformation Society (AFFTIS) 

Insects have developed their own func
tions for survival through the long history of 
their evolution. While some of them. includ
ing honeybees and silkworms, have been 
used for industrial purposes. most of them 
have been the targets of comrol as hazardous 
to humans . 

However, the recent rapid progress of 
science and technology, such as biotechnolo
gy. and allied appliances is finally making ir 
possible to analyze, regulate and reconsrruct 
a wide variety of hererofore unused insects · 
functions . And their industrial application is 
expecred to offer an almost limitless potential 
in such areas as agriculture, life science , 
medicine and engineering . There is now an 
increasing recognition ali over the world that 
insects are the largest virgin resources still 
remaining on the earth. 

Against this background, the Minisrry of 
Agriculture, Forestry and Fisheries (MAFF) 
of Japan launched in 1992 a series of srudy 
projects on industrial application of insecrs in 
cooperation with the private sector. These 

- projects cover both fundamental srudies and 
those for commercialization. 

Use of living insects 

The mosr accessible insect use for agri-

culture is as natural enemy insects and mi
croorganisms. This sub_Ject was already 
dicussed in Farming Japan, \iol. 27-6, 1993 
and so readers are referred to thar issue for 
furrher derails. ln Europe and America. there 
are a lot of natural enemy firms. To use 
natura l enemies on an industrial basis. there 
is the need of discovering promising insects 
as natural enemies. Also necessary is to de
velop lov. -cost mass-propagation rechniques 
and the merhods of sroring and transporring, 
qualiry comrol and evaluating effects. 

The withering of pasture by animal 
wastes and propagation of fl ies in animal 
houses are posing serious problems , too. 
Studies have already been started on the 
technique of using coprophagous insects for 
efficiemly disposing of livesrock excreta and 
recycling the mass-propagated insects by 
such technique as a concentrated feed for 
domesric animais. 

Use of insect functions 

The walking and flying function s of 
insects are attracting attention as the models 
for deveioping new small-sized robots. The 
cerebral nervous system of insects is simple 
but has ad vanced functions. too. and is stud
ied as the model sys tem for examining the 
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