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Mro BB Stedmant oCharman) (1978, 1C)
RED 7

Bos 6

HAYWARD, Wisconsm D813

[

Professor JA S, Pringlet (1979, 11HF)
Department of Zoology

Oxford University

ONFORD,OXT 31's

UK.

TO82 Retinng Class (A pril 1OK2)

Professor R Galun ' (197910

Chatrman, Department of Zoology

The Hebrew Univeraty

JERUSALEM

Israet (Clanrman, Progranime  Committee)
Professor . Semb-dobanssont® (1979, 1F)
Zooloweal Instinuate

Box 1050

Unversity of Oxlo

OsLO 3

Norway

Professor M. Kassas ¥ (1979, 1(Y)
Department of Bolany

Faculty of Scienee

University of Caaro

GIZA

Fuvpt

rolevnr Ko Prowitts (1979, 1)

Prosident. sovial Science Research Couneil
605 Third Avenue

SEWYORK, N Y. 10016

'SA

D o Wangati 7 (1979, 1K)
Chief Research Officer

Ministey of Agniculture

1'.0). Box 5002¢

NATROBI

Kenya tVice-Charman, Programnie
Committen)

TUKS Retiring Class €A pril TS

Professor Harvev Brooks 4+ (1977, 11 1)
Division of Enainceerniye and Applied Physics
Pierce Hall 217

Harvard University

CAMBRIDGE, Mass. 02138

.S (Charman, Nonunating Committee)



Professor Guy Camus* (1977, 1)
Director-Gieneral

Office de la Recherche Seienttfique Technigue
d'Outre-Mer (ORSTOM)

21 Rue Bavard

THOOK PARIS

France (\ievCharman, Governing  Board)

|
Professor  Alf G Johnels»* (1977, 1C)
Naturhistoriska Riksnusset
Sectionen for Vertebratzoologie,
10405 STOCKHOLM 50
Sweden

Mro PONderuttr (1977, 1K)
Ministry of Higher Education
Jogoo House, Harambee Avenue
P.O. Box 30010

NATROBY

Kenya

Dr. TUK. Arap Sionpok? (1977, 1IK)

Direetor

Division of Communicable Diseases Control
and Epidemiology

P.O. Box 20781,

NAIRROBI

Kenya

Dr. Omond M. Solandt* (1977, 11¢)
The Wolfe Den, h.R.I.

BOLTON

Ontario, LOP [AO

Canada

Fx-Officio Membier

Professor Thomas 18, Odhiambo*
Dircetor, 1CIPFE

Key to Annotations

*

4

Member of the Executive Committee
Member  of  the Programme  Committee

*E Member  of  the Nominating  Committee

I

11
C
P
K

First 3-year tenure

Second Gind final) 3-year tenpure
Elected by the 17700 Company
Nominated by the ICIPE Foundation
Nominated by the Kenya Government

ICIPE FOUNDATION

The American Academy of Arts and Sciences,
Boston, Mass., 1'S.A

The Austrian Academy of Seienees, Vienna,
Austria

The  Finnish - Scientifie Society  and  the
Finnish Academy of Science  angd Letters
(jointly)

The Israel Academy of Seiences and Humani-
ties, Jerusalem, Ismel



The Japan ICIPE Association, Tokyo, Japan
Max-Planck Gesellschaft zur #orderung der
Wissenschaften, Munich, West Germany

The Nattonal Academy of sciences, Washing-
ton, D.C,, U'SA

The Norwegiian  Academy ol Selence and
[etters, Oslo, Norway

Office de la Recherche Scientifique et Techni-
que d’Outre-Mer JORSTOMY Pans, France
The Royal Netherlands Academy of Science
and Letters, Amsterdain, Netherlands

The Royal Society, London, UK

The Royal Swedish Academy  of Science,
Stockholm, Sweden

The Swiss Academy of Seiences

Professor Arne Semb-Johansson, Chairman,
ICH'E Foundation

Kui-Inge Hillerud,  Seeretary,  [CIPE
IFoundation

Mr. R.OB. Stedman, Charman,  ICIPE
Governing Board

Professor Thomas R, Odhiambo, Director,
1CIPE

SENIOR MANAGEMENT STAED

Director, Professor Thomas R, Odhiambo
Administrative: Manager,  Mro C.O. Angoma
Deputy Director (Researchn,  Professor ALS.
Tahon
Financial Maniger, Mro 17 Mosha
Manager for Communieation Systems,
Mro ML Ogal

RESEARCH PROGRAMMIE STARI

to

Research Promamme  on o Bases ol Plant
Resistanc e to Insecr Artack

Dr. 771, Dabrowsks,  Programme  Leader
Dr. RO Saxena, Semor Resear-h Seientist
Mr. FLOCOmolo, Agronomist

Pr. R.S. Ochieny, Research Seientist

Mr. E.O A, Technician

Mr. S.0. Obiero, Techmean

Mo S KL Oketeh, Technieian

Mr Y0, Onyvango, Fechnician

Mro MDD Bungu, Junmior Technician

Mr. ELLL Kichavan, Jumor Technician

Mr. PE. Njoroge, Junior ‘Technician

Mr. M.OL Arwa, Technieal Assistant

Miss AL Ragot, Technical Assistant

Mr. P Otieno, Subordinate Assistant

Crop Borers Researd h Programme

Dr. ALK, Raina, Research Scientist

Dr. G.C. Unnithan, Research Seientist,

Mr. AG.L. Delobel,  Research  Scientist
Mr. K. Ogwaro, Scientific Officer

iii
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Mro LB Okeyo-Owuor, Associate Scientific
Officer

Mr. KB Kidega, Senior Technician
Mro LCOlebn, Senior Techncian

Mro P Ollimo, Technician

Mr. SAL Othieno, Techmeian

Mr. CJ)Sinbi, Techaician

Mro PO Apwaro, Junior Technician
Mro M. Lubepa, Junior Technician

Mr. DN, Mathenge, Junior Technician
Mr. PO Odinga, Junior Technician
Mr. S, Paye, Junior Technician

Mro P Apina, Techniceal Assistant

Mr. GO Amala, Technieal Assistant
MroJ.GL Kibuka, Technea Assistant
Mr Gk Oloo, subordinate Assistant

Departures

Professor F.H. Smuth, Programme Leader
Dro AL Odebivi, Visting  Research
Assortinte

Arrivals

Dro RS Pathak,  Senior Research
Seientist

Dr. K.V, Sheshu Reddy,  Research
Scientist

Mr. ). Njoka, Avronomist

Attican Arivworm Research Programme

Dro DJIW. Row, Honorary  Programme
Leader

Mro B, Oundo, Associate setentific Officor
Mro o Yarro, Gradoate Rescarch Seholar
Mro JUTKdori, Feehnician

Mro R Okellos Teehnical Assistant

Mro GML Kmyanun, Techniea Assistant.
Driver

Mro G.N. Mbunu, Subordinate  Assistant

I)cp.m ures

Dr. S, Khasimuddin, Researeh Scientist
Dr.o BAP. Persson, Research Selentist

Grasstand  Termmes Research - Programme

Professor W L, Nutting, Programme Leader
Dro Mo Arhad, Senior Research Seientist
Dr. GW. Oloo, Rewarch Sctentist

Dr. J.PEC, Darlington, Research Scientist
Dr. B.M Okot-Kother, Research  Scientist
Dr. R. Sicher, Postdoctoral Rosearch Fellow
D T.0. Oloya, Postdoctoral Research Fellow
Mr. GNHL Nvamisyo, Graduate Research
Scholar

Mr. LK. Busharizi, Senior Technician

Mrs. MUN. Baraza, Technician

Mr. MO, Kotengo, Junior Technician
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Mr. P.O. Amoke, Technical Assistant
Mr. E. Nyandat, Techmeal Assistant
Miss  M.G. Wanpru, Technical Assistant

Departures

Dr. D.B.A. Ruyooka, Postdoctoral Re-
search Fellow

Dr. V.D.P. Nair, Postdoctoral Research
Fellow

Arrivals

Dr. N.M. Collins, Hesearch  Scientist

Livestoch Ticks Rescarch Programme

Dr. M.P. Cunnigluen, Programme  Leader
Dr. KM, Newson, Senior Research Seientist
Dr. F.D. Obenchain, Research  Scientist
Dr. C.K.AL Manpo, Saentifie Officer

Mr. DK, Punyua, Associte Scientific Officer
Dr. GAL Binta, Awsociate Scientific Officer
Mr. ALO. Mong, Grduate Research Scholar
M. J WL Chiera, Researeh Assistant

Mr. R. Ojowa, Junior Technician

AMr. AL Bwire, Technical Assistant

Mr. FU1. 'Thuo, Technical Assistant

Mr. GAL Hindi, Subordinate Assistant

Mr. J.G. Mugane,  Subordinate  Assistant
Mr. N, Ndunpu, Subordinate  Assistant
Mro K. Wainaing, Subordinate  Assistant

Teetse Research Programme
Dr. A. Challier, Programme Leader
Tsetse Reproductive Phystology Project

Dr. M.F.B. Chaudhury, Senior  Rescarch
Scientist

Dr. M8, Ramasamy, Rescarch  Scientist
Mrs. W, Kunyiha, Research  Assistant
Mr, B Mukunza, Junior Techniclan

Mr. PoAL Osula, Junior Teehnician

Tsetse  Feolopy  and  Epulemiology Project

Dr. W.F. Snow. Research Seientist

Dr. DA Turner, Research Scientist

Mres, ML Owapa, Scientifie Officer

Miss S.A. Tarimo, Graduate Research Scholar
Mr. AL Apale, Techmeian

M1 RO Mutuaruhiu, Junior Technician

Mr. D, Uvyu, Junior Technician

Mr. J AL Makau, Technical Assistant

Mr. J.M. Muchiri, Technical Assistant/Driver
Mr. D.K. Mungai, Technical istant/Driver
Mr. J K. Kiilu, Subordinate Assistant
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Trypanosome - Vecetor Phvsiology

Dro LHD Oticno, Sentor Research Scientist
Dreo UK Golder, Re-carch Sctentist

br. MB.AD Nyindo,  Reseurch  Scientist
Dr. ¢ Powell, Research Scientist

Miss NJFU Darji, Senior Research Assistant
Mo B Mpanga, Technietan

Mr PO Onyango, Techinenm

Mr. J. Atema, Junior Technician

Miss R, Chesang, Junior Technician

Mr. J. Likhanga, Junior Technician/Driver

Mcedical Vectors Research Programme

Pro R, Subra, Programme Leader

Dro AW.R. MeCrae, Senior Research Seientist
Dr. ML Mutinga, Senior Research Scientist
Dro W, Mosha, Research Seientist

Dro WA Otieno, Research Scientist

Dr.o G Kaava, Postdoctorsl Research FFellow
Dr. J.B. Kaddu, Postdoctoral Research Fellow
Dro MO Odindo, Postdoct oral Research
Fellow

Miss LW Irangu, Graduate Research Scholar
Miss LML Oketeh, Graduate Research Scholar
Dro 0. Olobo, Graduate Research Scholar
Miss DAL Sabwa, Graduate Research Scholar
Mros. Mut, Jumor Fechnician

Mo POM Mwamist Junior Teehnician

Mo ALC Ngwmah, Junior Teehnician

Mr. RO Odhiambo,  Junior Technician
Mro LA Oteno, Junior Teehnician
MeoPoAmutallie Technical Assistant

Mro B MEuzi Teehnical Assistant

MroJ0 Mwindindu,  Technieal Assistant/
Drivier

RESEARCH UNIUTS STALT

1Y

(.ln‘lnlxtry and ihmhcmistr)’ Rescarch Unit

De. DL Whitehead, Senier Researeh Scientist
Dr. P.Go MeDowell, Postdoctoral Research
Fellow

Dr. DA Otieno, Postdortoral Research
Fellow

Mrso MO Vundla, Assocnite Serentifie Officer
Mro AL Chapya, Chief Techmenn

Mro N duraa, Junior Technien

Bioassay Research Unig

Dr.’I. Gebreyesus, Research Scientist

Mi. B.N. Odero, Principal Technician

Me. E.B. Ole Sitayo, Senior Technician
Mr. G. Achieng, Technieal Assistant

Mr. L. Moreka, Technicul Assistant



Histology and Fine Structure Research Unit

Dr. E.1. Kokwaro, Research Scientist

Dr. LRSS Awis, Posbiloctomt Research
Fellow

Mrs. J AL Konporo, Rescarch Assistant

Mr. M. Chamtawi,  Principal Technician
Mr. PP Lasamula, Sentor Technician

Mrs, J. Muanithi, Semor Fechnician

Mr. N Oweoma, Junior Technietan

Semsory Physiology Rescarch Uit

Dr. 8. Waladde, Postdoctoral Research Fellow
Mr. KL S, Seientifie Officer

Mr. HAML Kahoro, Technician

Mr. S, Mwasiah Junior Technician

Mr. oAby, Technical Assistant

Departures

Dr. JN. Clark, Postdoctoral Research
Foellow

TECHNICAL SUPPORT SERVICES STAFF

[38]

Tosectand Aol Breeding Unit

Mr. AW Leaney, Controller for Insectary
Services

Mr.o o Wanyonge, Principal ‘Fechnieian

Mr. H. Bandah, Technican

Mr. E.O. Awuoche, Junior Technician

Mr.  AS. tkbunyalo,  Junior  Technician
Mr. L Onpacdha, Junior Pechnician

Mrs, R, Kariuki, Technieal Assistant

Mr. G Binr, Technical  Assistant/Driver

“’v(llk\ll()l)\

Mroo AL Mando, Conwroller for Technical
Senices

Mr. MUAL Lobo, Electronics Engincer

Mr. S, Karanji, Senior Technician

Mr. PO Nyachieo, Semor Technician

Mr. JNML Maina, Techmcun

Mr. HL Giehmaa, Junior Pechnician

Mre N Nued, Junior Techniclan

Mr LB Omado, Junior Technician

Mr. N Omondi, ‘Fechnienl Assistant

Transport {'nit

Mr. A, Sheikh,  Automobiie Foreman
Mr.J. Oduol, Senior Mechamie

Mr. AL Oinbija, Sentor Mechanie
Mr. FLOU Hamaola, Mechame/Driver
Mr.o N, Orina, MechamiesDriver
Mr. PN Mahugu, Driver

Mro AL Mucharn, Driver

Mr. J.K. Maina, Driver

Mr. W, Langat, Driver

MroJ Mahinda, Driver

Miss, Eo Mwangr, Drver

vii
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Laboratory Management

Mr. E.E. Muro, Engineer and Controller for
Laboratory Services

Estares and Maintenance Services

Mro PMO Arrim, Senior Security  Officer
Mro LN Musisi, Maintenance Engineer

Mr. J. Atiche, Security Officer

Mr. S0 Akhaya, Assistant Janitor

Mr. J.O. Onyango, Plumber/Mason

Mr. €. Okello, Gardener

Mr. L. Ayekha, Assistanst Gardener

Mr.o o Elegwa, Assistunt Gardener

ADMINISTRATION

1.

19

Office of the Director

Mrs. R.AL Odingo, Senior Planning Officer
Mr. WO. Ogallo, Personal Assistant to the
Director

Miss DT Adhubo,  Administrative  Se-
cretary

Mrso MU Arara, Sentor SeeretaryPersonal
Assistant

Miss ML Bugembe, Seeretary

Miss M. Watula, Seeretary

Miss b Chesum, Assistant Seeretary

Mro A0 Were, M ossenger

Mr. DL Odhismbo Aok, Messensor

Office of Deputy Divector (Research)
Miss B Runo, Secreiary
Communications and Training Division

Dr. L.Oo Abe, Semor Training Officer
Miss BoWashaka, Tranmyg Officer
Mr. DR, K wera, Libraran

Mrs. R Grtega, Documentalist

Mro MOAD Foum, Communications Officer
Mr o J Mramba, Communications
Offtcer P

Mr. O Bwwre, Sealptor: Artist

Mrs, AW Ovuko, Graphie Artist
Mise B.AL Nanya, Secretary

Miss . Ojode, Secretary

Miss HLNC Githingu, Fypesettor

Miss EONU Kuhubu, Library Assistant
Mr. L FLShikhubar, Photographer

Personnel and Office Management Division

Mro H.GO Awich, Senior Administrative
Officer

Mro LKL Okirt, Senior Administrative Officer
Mro SA\L Kimoita,  Admintstrative  Officer
Mrs. T. Lohay, Secretary

Mrs. ALAL Okumali, Secretary



Mrs. PUOwattn, Seeretiny

Mrs. MoAntio, Asstant seeretary

Mrs. ROOkoth, Ystant Secretary

Mrso GoWerig Senvor Telephanest Receptionist
Mro LRy v, Mesener

3. Froance Dinvoision
Aecointing Serices

Mro GMW O Kansn, Fapenditure Aceountant
Mro RALE Oira, Necauntant

Mro N Kionmgo, Neastant Aecountant

Mio B Muaoen Aaeaatant Accountant

Mo A O, Vst Accountant
Mreso L Kaunany, sentor Mecounts (Clerk
M. l\'.“;nllnh-, Seeretary

Muiss B Vugaba, Seeretary

Purchasing and Sipplics

Mr. CUUT. Rapast. sapplies Officer

Depariunes

Mro MUP Macoisto, Supplies Assistant

FIELD STATIONS
1. MBITA POINT FIELD STATION

My, JLFD Omanpe. Semor Administrative
(O feer

My, K Omala, Noronomist

My S KO Mavanca Farm Controller

Myo o Nvaudo, Almntenanee Fngineer
Mo FORD Oncaias vV entant o Necountant
Mrs, MM Ofa b v ctant secretary

My PO Mbovae Fedhineal Assistant Driver

MBITA roixNT  INTERNANTIONADL S SCHOOL

Mro. PO Ovonaa, Proonerpid
Mreo AW Worunea, Teacha

200 MUHARA TH D STATION

Moo MM Mo Admmstrative . Officer
Mreo 00 Sonnn Semor Necounts Clerk
Mro, OO Llarieva, Aosntant Secretary

Mro N Saseaby Pechnrear s astant Driver

TRAINEDS

Mro b s Dbl Seiennfie Offeer ot
Queens Prverars . Kingston, Connda smee
sSeptenihoer TH7

Miss Buey Trunea, Gricfaate Research Seholar
Mro Jd Jondiko, Postdoctoral Research
seholr ot Nottmeham Uversity, UK,
st Septemiber TOR0)



Dro G Kaava, Postdactoral Reasearch Follow
Mro 4 Kawoova, Assoctite Scientfine Officer
tat Univeraty of  Bhnois, [rbana since
Seplember 1977

Mreo ML Kilun, Graduate Tramnes

Mro AL Mongd, Gradaate Trainee

Mro P Ny, Graduate Pramoee

Mro 0 Nyoka, Graduate Rescarch Scholar
fat TR fram April 1980 to September
19860,

Mro GOND Nvameyvo,  Graduste Hesearch
Schalar

Mr. ) Nvaoike, Technical Assistant Trainee
(ot the Tida Instutute of Fundamental Re-
search, Bombay, hdia, from October 1979
to July TUsO)

Mro S Okech, Sentor Techneian (at Unver-
sity of Phahippimes and TRRI since dune 1979)
Miss Luey Obeteh, Graduate Research Seholar
Mro J00 Oblie Semor - Technician (at
TCRISAT frome Septomber 1979 to March
1980

Dro b0 Oloha, Graduate Research Scholar
Dreo 1O Olova, Postdoctoral Research Follow
tat OSIRO Nuaatne saee Aprit 1980)
Mroo Patrnick Oluva, Teclneal Assistant
Tramee i the Lata lostinte of Fundunen-
tal Reasareh, Bombav, India from August
EO79 16 May 19x0)

Miss Doosabwa, Graduate Research Seholar
MroJ O Yareo, Graduite Research Seholar

DUDUNIL LT INTIRNATIONAL GUEST
CENTFRIL

Meo oA achiling Business amd Catering (Con-
troller

Miss SOML RKagondu, Seerctary

Mreso Emma Kvach, Telephonist’ Receptionist

Kitchen Stafy

Mr o JUE D Mwang, Head Cook

Mr. AL Okapesy, Assistant Head Cook
Mro AL Lweva, Cook

Mro PO Opaonde, Kitchen Assistant
Me Gl Gichuru, Kitehen Assistant

House-Keepimgs Stuff

Miss J. Okodo, House-keeper

Mr. B, Randiga, Assistant Launder
Mr. PoBhisu, Assistant Lounder
Mr. CoOvieyo, Room Steward
Mr. AL Mutwoli, Room Steward
Mr. L. Mulae, Room Steward

Mr. €. Okello, Gardener

Miss 5. Machenje, Trainee


http:K;iiw.ya

1CIPE s PROGRAMME LEADERS

Professor Wilham L. Nurting

Professor Withim [, Nutting, Programme
fouder, Grassland Termites Research Programme,
obtamed his first degree at Harvard College in
1983, After a0 pertod an the LS navy he went
to Hlarvard Universtty where he carned his PhuD.
i 1000 Frain 1950 1955 he wus a Research
Fellow m Iology at Harvard and - carried out
research on the svimbiosts between cockroaches,
termites and their intestinad protozoans.

In 1955 he jomed the Department of knto-
molopy at the University of A cizong where he was
volved morescarch and teachmg. He earried out
rescarelt on s tored praan insects and on the Hiology,
hehaviour, «cology and control of termites i the
Sonoran Desert and desert grasstands of South-
Wostern Us N and Mexaeo,

Professor Nutting's post at the [CIPE 1 his
first experience mo Africa and he considers 1t an
apportunity of o lifetime for any bhiologst.,

Dr. 7. °F. Dabrowski

Dr. Z°F. Dabrowski, Programme  Leader,
Bases of Plant Resistence to Insect Attack Research
Programme, was born in Poland and received his
ALSesin 1963 and his PhoD in T968 at the Warsaw
Agricultural University. His postdoctoral training
wis carried out o the Departinent of Entomology
of the University of Kentueky, Lexington, U8 AL

I 1973 In. Dabrowsk went on o toar of
lhoratories o US AL to study mass rearing of
insects as relawd to the sterile male techniqgue,
He later recetved tramng at Moscow  University
and the Institute of Experimental Biology, Tallin,
Estonia, USSR This was followed by training at
the Departmment of Animasl Physiology, Agricultural
University, Wageninpgen, Holland.

Dr. Dabrow<ki has been Assoctate Professor,
Department  of - Sipphed Entomology,  Warsaw
Agricultural Umiversity and has led a Rescarch
Group working on Plant Reastanee to Diseases
and Pests,  The Committee of Plant Protection,
Polish Academy of Seiences, He is the Chairman,
Section of Applied Entomology, The Polish Ento-
mology Society,

xi
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D Ravimand Sobrg

I Revmond subra, Proyramme Leader
Mediea! Verrore Revaseh Propriune obtamed hi
friest degrer from the Facalty ol Serenve of the
Uinecate of Toulouse, Franee i 1960, Afte
B el e o triaee an OKRSTON aod service
e Frenche Army heowan appointidd as o Re
sanch Soopint st the ORSTOAM Allsion al
jobo tnodleeo e Upper Volta where e servec
For 6 e seorkine on the ecology of mosquite
Vectarc ol Banerottian Nlariasis.
Droosubrac caraed s D .Sel from the South
Unversuy in 1971 and from that year tc
Hohe s the Tead of the Department of
Medwal tantomolory ar the ORSTOM  Centre
of Antanaaravo i the Maligasy Repuablic, During
s pertosd hee studied the cealogy and distribution
cumalra vector and potential veetors of dengue,
Hle o drews up i mosquito control programme
For the Camoro Blaggds.

I 1990 Do sabra jomed the 1CIPE as a

Hewearch Setentisl 1o work on te preimaginal

conlowy of the vellow Tever mosquito along the
Remyva Comt o wa apnointed Programme
Lewder i 107,

Drosubra has biens o WHO cpert on vector

brotogy and control snee 1076

Dr. Albert Challier

Dro Albert Challier was born m Franee and
educated at the University of Grenoble, where he
stadied zoology, botany and geoloey . He recvived
traming in medicd entomolory ot ORSTOAM for
twa yene.

Fowath e ORSTON jnission
Lo OO0 tan organization mrouping 8 Freneh

P ater waork

spreaking countaies of Weet Afviea with the aim of
controlling: viviou teapical decieaos) in Boho-
Dinuliceo m 1 pper Vaolia

Dro Chadbier was m Wea Area for 17 years
workny on teete condovy and control and in
P i appointed s Head of ORSTOM Aission
o OCCGE,

Dy challiers Pholr aDoctorat detat-ey
SClenee) Wik on Checlouy ol G palpalts gam biensis
Vi e Plandes 1909 thipera, Muserdae ) in Wt
Arrean sSiaimnn ™

Dro Challier Somed the JCIPE i September
1074 a0 Prosmamme Leader Taetse Rescarch
Peovranmue, and 1w member of WHO Steering
Committee on Eptdemiology anid Vector Biology
and Conteol o0 Alvican Trypanosomiasis ws well
aa the FAO Bxpert Group on Programme for the
Control of Alrcan Avimal “Trypanosomiasis and
Rebated Development.,
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teaching or an research nstitutions to
undertihe advanced rewarch i the special
rescarch environgnent found at the 1C1PE
vy To amprove the conunumeation of it
staff by orenzing
Over the last 10 years,

Linpuage courses.
woveral trinning pro-
griamies have been evolved and continue to he
reviewed and rationadized. In 1980, for the Dirst
bme, triminy recewved anomedepth review at the
[CIPE Annual Research Conference, held m June.
In addition, several review  missions {rom  the
O R Donor Ngeneic indertaok extensive reviows
of the divimon, aongade the research activities.
Arsing, from the recommendations of the various
review s, the Centre paoset for further rationadisation
ol it trvniny programimes and policies.

Achieverent, i 1980

Achieviements ity for the  different
programmes can be gleaned fromm Table 1.

Table y Feomng Ourpat cean v carss an [CHP]L
Reweanch Contie, 19s0

T ot T No ol man-years
Hign Sehool Buaran 500
Potvraduate Tonming 11.00
tewearch oy Toternshp .00
Visthigt Bee il Ncuocrates 200
Postdoctond T e 1500
Specialised Teagung T.00
Techmed Toannng 100
Mot ement Toonny .00
Necietaond Trainimg 1.5%
Shoet Congg e 1.50
Loaniiage Cote 1.00
forad H s

High-level yesearch triiming comprised  about
BO ol all the training at the Centre in 1980;
these woere an the arcas of  postgraduate, post-
doctoral and other researeh mternships. Partici-
piants to these programmes came nuunly from
Nigena, o Goana, Upandda, Tanzani, Zambia,
Malwi, Sudan, sn Lanka, Somah and Senegal,

The short course for practitioners - Compao-
nents Pasential for Feologically: Sound Pest and
Viector Management Systems, cosponsored by the
PR and the Piited Nations Environment
Programme. entered gt fourth year. Twenty
st 1By participants from Brazi, Fthiop, Israel,
Kenya, Malner Mauntins, Nuena, Philippines,
Swazthand, Tanziaa, Ueanda, and Zambna attended
thes Soweek course, which was held from 30th
June 1o 20th July 1980 The other shorl course
conducted at the JCIE from 20th March to
A0 Aprd O8O, for trammng of internal evaluators
from mstitutions benefiting from long-term grant
of the UNDP World Banx \WHO Special Programme
for Research and Training i Tropical Diseases.

This traming, which was attended by nine partj-
cipants from Argenting, Brazil, Cub, Indonesia,
Kenva, Malay-ta, Mozambique and Philippines,
waed the 1CIPE internal eviduation of its Medical
Vectors Research Programme, a recipient of che
Special Programme grant, as a case study'.

The Centre also held  four important  Inter-
national Study Workshops as follows:

. The Use of Naturally Occurring Plant
Products in Pest Control, Nairobi, from
I2th to 1Hth May 1950,

2. Sorghum Shoutfly, Nairobi, from 5th to
Bth May 1980,

3. Cereal Stemcborers and - Legume  Pod-
borers, Mbita Point Field Station and
Natrobi, from Ist to 6th September 1980,

4. The Promotion of ‘Fraining of Insect
Scientists  in Africa,  Lusaka, Zambia,
from tst to Hth December 1980,

A total of 98 setentists from 19 countries,
mainly of the developimg tropical world, attended
these workshops,

Seminar deliveries continued at both the head-
quarters in Natrobi and the field stations: a total of
37 of these were conducted.
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ADMINISTRATION
Stalft Growth

1CIPE Staff has grown from 126 an Jasuary
1977 to 296 1 December THRG This represents an
increase of 13577 which pves an average growth
rate of A5 perannum. The staff categories have
been divided tmto the Scentfie, Technical, and
Admmnstrative Stadt as shown in the attached
histouriam.

STAFF GROWTH FROM 1977-1980
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Scientific staff mcludes Postdoctoral Research
Fellows, sScientufie Research Officers, Assaoctate
Scwntific Offieers Research  Asstants andd
Ciraduate Research Seliolars,

Admmistrative staff meludes all staff o the
Officee of the Dyector, Communication and Tramning
Division, Fmance hwasion, Personnel and Offiee
Management  Iveion, Duduville International
Ciuiest Contre and Freli Stations.

Techoweal <taff refers to those members of staff
who render techmeal support to scentifie staff
and includes Principal Technicians, Sentor Techn-
crans, Peebnenans, Junsor Technieians, Technieal
Assictants and Technieal Assistant Drivers, Staff
i the Workshops and Transpon Unit loosely
fall under thas category,

TRAMNING NTVHE ICIPE

In TORO, this Centre marked vt TOUY Anniwversary,
aned Dithingly reystered W it pomp i ats
trasning actvity, There was 5070 erease i the
Centre’s output, from 12 nuomeyvears i 1979 to

B4 man-yvears i 1980 as Shownomn Fie 1.
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[s] 201‘ 1978
: 1120
0. 10 07
C 308 paem
1972 1973 197 1975 1976 1977 1978 1979 1980
YEAR
" Total output for the Y years 13 261 23 man-ysara
Eoo bo Ty output s man vears: at [CIPE Research

Centye, 1972 INER

In 1972 when the [CIPE became a functional
entity, only 3 man-years of training was achieved:
and the current output represents a twenty-fold
increase.

The ICIPE envisages an even larger increase over
the next five vears; therefore in looking toward the
next deeade, 1t would be fitting to recapitulate on
the objectives of training at the ICIPE. Research
and  traming comprise the dual mission of the
TCIPE, but training has an overall objective to build
scientific and technological capabilities of develop-
ing countries. Within that broad objective, the
specifie ones are summarised as:

i) To provide advanced training in research
methodology and application for promis-
mp ervdeate and postdoctoral research
fellows.

() To acquant yvoung  sclentists, actively
engaged in pest and vector management
and/or who are starting their careers
with  recent advances in camponents
essential for ecologically sound methods
to pest and veetor conrtrol,

(i) To provide an international forum for the
discussion and exchange of knowledge
among sclentists through seminars, study
workshops, symposia, and conferences.

tivi To allow voung scientists who are either

3
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PROGRAMME ON BASES OF PLANT RESIST
ANCETOINSEOT ATTACK

Pravranmie Teada
Dr 271 Dabrowsky (1
Researc e Statd

Dr KR.C Savena o197 5emor Research Seientist

Dr 1S Ochiteay (19771 Ressitrehy Seientist

Mrec FoO o Onnoto (1975 Agronomist

SMe O Nraa craoy Pechisieien

Mro F O Covanin (1979 Semor Technenn

M SO Obverao 19800 Techinneim

NMro S H
Pinippise

TRKI,

Obocteh (P97 Techimieian,

MroF O Opvanvo (190 B chinenen

Mo MDD Bunew 189500 Jumar fechnnenn

Mreo kL Kidiean 0 19n0y hanor Techimenm
Ao PR Njorowe cE9s) JJumor Technienn
Mo MO Arwa sy Dechmeal Assistant
M A Tadot I9T=y Bechieal Assistant
Nro B Otreng 10 sabordiaate Nasistint

Caollibaraten

Prot bosanth, Crop Borers Researeh Progrianme

Do AR Rama, Sordham Shootfly Research
Proe !
br KV =Se ha Jteddy, Crop Borers Research

Programne
P Wy Onienio, Tnect Patholouy
Sy Sabewcas it Pathiodogy
Ny NoY o Patel Cland Phvsiology
Do b Winteteeed, Chiemistey and Brochenustry

salwary

Iy 1 Getireve
RS T Y R Y

Dirod Clard Senoony Phivaology

Die S R oSwmeh DAL Hhadan, Nigeria

Dy oo N ek (VDA Thadan, Nigena

Clhoneay

o beect and Anemal Breeding

fntroducnon

ZT Dabrow sk

In 1950 research  on plant resistance con-
coentrated on five aspectss 11 confirmation and
eupre ston o of resictanee i JORESA
corvhum hie- (UEN cowpea haess TRRT rnee lines:
i mieter hes ongimated from CINMYT and the

msect

Kenya National Progrananne (k.0 Omoloand

Z1 Datrowsday 12)

.

plant resstianee o omsects cluding beb eotonrad

Studpes an e bamisme of

and phystolovieal relationsinge bhetsween pe ot aned
crop plant teated 7 1 Dabrowsker, oy Plivaole
arcal and beliavtoural mechinnsme responstble for
development of nes nsect biotvpes on o resis'ant
lines (RO Sievenags
insect mass rearing for soreemng purposes (RS
Ochieny); and (D) adronomie aspects of pest
status  on moderate  reastant cultivars under

ecperimental bases of

intercroppimyg systems  on o small farmers’ fields
(k. O, Omoloy.

Close co-operation and joint research projects
with colluborating wmstitutions (The International
Institute of Tropcal Agnculture, Thadan, Nigeria;
The International Kice Research Institate, Manila,
Philippanes: The Research
Institute for the Sem-Arnd Fropes, Hyderabad,
India: The Iiternational Maze and Wheat hinprove-
ment Centre, Londres, Mexieo: Texas Agrnieultural
Fxpernmental Station, Lubbock. 1S AL Kenyan
Nattonal Aercultural Research Station and FAO
Sorghum  Regronad Programme i Kenvay ehimis
mited the necessity of prelinmury sereemng on a

International Crop

largee scule of hundreds of caltivars for insect
resistance at the Mbita Pomt Freld Station.

Resistance o Maze 1o Stem Botrers
2.1 Dabrows-ki, 1O Omolo and E.O. Nyangiri

Our observicions on the spatial distribution of
Chilo partellus and Elduna saeclaring egg masses
on marse plints m different development stages
showed that most of the epps were latd on the 2nd
and Ard teaf of mmze plants of stage - and 5, and
an the Hth leaf of stape Gand 7 0k, T A signtfi-
cantly dess numbier of eomps were Lud on plants in
This phenomenon was explored in a
foitowing experment conducted on the oviposition
bhehaviour of Chdo females on three maize lines
ander sereen-house conditions,

fater stages.

Biage ¢

w3 O FUG maners

il [nstnbution of - Sodo }un.‘:‘”xu\ and  tldana
sl oy maswe on leaves of maise at

ditterent stupes of growthe Mbit Point Lxpe

timetal barm, Decernber 1979 February

1980, '
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e maize e preferenee tor OVEDI -t IOn w i

mitnber ot Laied by € fgaiey
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plort danaine a0 carried onr

Pt e cvaliation was bhased on the mpry
fewed

Yratingg cvstem
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LINE NOCOF  LEAF DA MAG

EGGS I WEEK 2 WEEK 4 WEEK
PER
PLANT
Inbired [ 17 AN 54
tnhred 1) 1o B 29 33
[tbired GG 1o n 16 4.1 1.0
In the choree tuaton
Inbred A i 24 7.5 K.9
Inbhey el 1) RS 12 1.6 28
Inbred s 11 16 19

A sgmteant differmee i the nunber of Chlo
Aand the
U
AVET e

eps Ll one the stewceptithle (Inbred
choger
IS
e per plant sere Tound o te stsceptible D
Nand only 1o

the

found n
On the

ilier two lines tostod s

and non choree Gtuation .
PLO G nbret 6Gand O peapuecn
velv o sretininioe s whiere the three Dige-
Y roses, &omtch
ureater number o L Inbired A
than o the fTabbe 1)

Overall plint damage was alabingboes for alloulovrs

testend were sroen oy e

Wt found on

moderate pestant Lines

testiodd 1D the choter ot

£

Inbred D

G a
c
H]
g 3
d Inbred G
"
2
I inbred A
' B
; 1
)
v .
o] 1 2 3 4 5 b 7 8 no of d.p
P Distribution of naniber of complerely destioyed

plants per rong ot 14 Flante Mbita Poing Field
Station, July 1980

Pntostanion of e Marze Lines by € il parteths Under Saeenhouse Conditions in Non-choice Situation

OVERALL NO.OF

L NO OF NO OF
4 WEEK PLANT TUNNELS  LARVAE PUPA
DAMAGE
falter
weeks)
9.0 [ 50 [RRY 1.0
46 B RN 6.4 2.7
O N 2.7 4.0 0.2
9.0 3.0 Not sufficient number of plants
in the row
L2 70 -
a8 o2 -

Prolimmeny observations on females' hehaviour
sugiest that the maize lines whieh are hiiry on the
pper part of the deaf (Inbred D, Gy were loss
oviposited, but much ovipostted as the
other- on the lower surface of the leaf, which is
cabrous wmoall e, Pdosity or some unknown
fctor assooiated with 1t has g negative mfluence
The number of Lgvae developed
meosusceptibile fine A was 307 higher than in the
Peststant limes, bat e destructive offect of lapval
fecdineg o stems on plant divelopment of Inbred
A wis considerably higher than on Inbred 1) and

Waere a-

GnovIposition
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Table 20 fufestating of Selecred Katumani Lines by Stem Borers, Ml Pone Freld Station, 1980
: Ntem
fane Irfestation Tunnething hy Na ot lirvae Cotbi length No of row/ Grain yield
larvae per plant (em) cob per plant (g)

TOLERANT

22 i 104 [§] 12,4 1.6

64 [ 190 1 1.0 17

24 9.4 200 1 | B 123

i 5 270 K] 1K uy

i 3.0 L)) 4] 13.6

27 0.0 62.0 I 150

20 H.n 65.0 0 13.0

16 3.9 690 0 14.8

) 56 4.0 H 127

3 6.1 TH0 2 19,4 Y1

1 UXQ 76.0 1 124 TOR0O 8
R LY #O.0 11 13.4 560 )

J6 9. K7.0 0 13.4 910.0

13 R 2130 6 13.0 4218

|4 K. 261.0 4 13.0 1rieh

I HEH J340 7 R.6 RTHY

R 30 350.0 12 13K K00
RE [$X1] 1090 14 13.6 10809
K O 133.0 22 129 TR 2
SENSITIVE

Hd HI! 1700 4 7.5 105 367.7
RU] 10.0 2TK0 12 8.7 100 PAU

K 6.3 3310 2 10.2 104 3504

Hn 3170 31 1.3 1K 77.6

i a6 15040 34 LU 10.9 1769

~ N RN 6H2 122 10K N0
A total of 460 fumilies of maize from the counting of €. partellus gy masses in three

CIMMYT advaneed populations were planted in day intervals aud noting the position of
the shiort v e on o .\'«-]nh'mh(-r 14RO, The U on Yeaves and stems;

evalition o tr reapons e ta stem-borers (Chilo,

Fledara el 2 bisid on leaf fﬂ'(‘(]lll',"

[REORENED

ratiee. ol der s ovodl plant damage ratings
Eo abe nnber s o tunneds: numbers of
Peviee aned papse e e A iimber of them do

e s nane promesae s Bowerer s potesaun defionere v
ol

s plante that coudd easly be nistaken for virus

oo b cined ac 1ot o streak vellows an

sireak

Sorghum Resistance to Seent Borers

Dabrowske 1L Kadvavin and MO, Avwa

2T

Four of TCRISAT lines
previously dentifid o resistant to Ckalo infesta-

different collections
ton under Indian fiebd conditions were planted in
March and later reown 1n May i a randonised
block  desipn replicated Six times o
ehiminate the «ffect of ek of uniformity in insect
distribution the oxpresson of resistance
under field conditions, The following observations
wers made:

complete

upon

counting of dead hearts™ caused by
Civito lirvae on yvoung seedlings;
eviluation of leal damage caused by first
mstar Chida at weekly intervals
durineg 1 moath of infestition by first egg
NHESAT

evaluation of overddl plant damage loyel

Lvae

according 1o 19 rating seale al two
weeks mtervals;
counting  of number of tunnels, total

number of em of tunnelling (and plant
height), number of larvae and pupae of
Chrlo aned Eldana saccharing present in

the split plants during harvesting,
Sigeifresst differences in the percentage  of
plants infested with stem borer eggs were found
between FCRISAT ines, Lines 302, 1303, 152209,
ISTOLY, ISTES] Sshowed ‘he lowest infestation, in
compartson Lo Y for Serena or 53.8%  for
ISTZETT (Tab 2, The number of plants showing
nfestation by lirvie was mdependent of the
location of repiicates for most cultivars, which
sippests untform infestation in the experimental
ficld. Comparison of the infestation of different
fines by stem borer eggs with the plant damage
suggests  that nonwacceptance is one  of the
mechanisms of resistance. Only two line - 182209
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1".\])('1'lllll‘lll.l‘ Bases of Toseot Mass Rearing

LS. Ochieny and 1.0 Onvango

Serevnimny of nugze, sorghum, rice and cowpea
cultivirs Tor msect resstance regquires the devielop-
ment of poad technigques for niass production of
Boecta at nnnamum costoand masanam rellabiny,

In view of the paportanee attached tooresearch
ol compea reastanee o the begume pod horer,
Murteca testuldels, bl ooty wis placed on the
establishinenc of rearuny procedures 1o ensnne a
abwinehid of the prest. In 1950
efforts have therefare heen concentristed on anpro-

contineus appls

Buases of Plant Resistanee

Papac were collected every 2 days by lifting
the wire meesh froms the siwond and searchimg for
the Aften die pupae were
transferred angly mio stenle slass vials for aduolt

COCOONS. collection,

emergence. Thus, emengng adults coudd be casily

sexed. Papation lusted bevween O and T4 days,
with aomean of 5.04103
The oviposition cape was @ box 300 em hagh,

A0 em owise wid 45 em long, The opumal number
of moths plwed in the miss oviposition cage
with potted cowpea plunts was 300 The average
Ife span of the moths wis 7.7 and 95 days per
female anda male respectively .
Reanmmg of on natural
Bis beatdes some advantages, also some fimits,

insects food materizls

ving the  reartgs techmgues developed during Therefore,  experiments on o artificizl diets for
[T
toatae,
promanee C ey PR
1 ¢ I
| [N
fam o uar Chan) fepmaes, cav iru s stah |GV S G ) : €J L
Canninpoles) [aygmet ;
U SO O ! R
'A' i 1 I ._-.»g‘.l‘-/-l-l H !1 "l!’
Lrat e Cee D w1 w b a0t e e

AR RIS )
Lo wryent tuaasty wt tae

Frauh T, [

1392 sonromee
S Aty

;
O
—
N
P,
A

faatwd

EGGS -LARVAE

2 - J days 6 - 14 Jays

[ ITO

19749, Thiy techique s based on using tlowers,

A procedure has been developed whieh altow,
D00 vuis of Maruca testulales per
More thian
with
vouns potted cowpea plant plced o oviposition

production of 7
l]"!l' Y]
Ghtained

month P70 ey muth were

NSRS e were colleeted from
cades and et for menbation mea petnedsh, The
trapsiueent voyps turen dark aod hateh waithin 2 to 3
v ity flower vach contanmimge o lava, were
plaed o nyvlon nettimg which had everal hole
the ihe
covered fiane

el guate

Bion it securely
cotton cloth. This
aned elinmatsed
The sntre

into

A tap of rearing

with whiie
aeration,

the
nuther of

}H‘U‘.‘ltlwf

aceumalaion of moltire b,

duction ol a preater lanvae thee
rearing agntficantty reduced Trval survival:
At o densiry ool o0
SO hmnesieng to d e .

at FOO 2000 at 20 it oo wd PO7D ot diensaty
of 200 Larvae, freooh food was
mterval.,
holding: the

theny on top of the fresh food withon! touchimg

hos

Lurvae per box survival wae

T L

a ety o Th 0T

proesvided ot teoadigy
cre ifted oy

stebes of Che nvlon mesh and piaeme

Farvae an thee tsed food v

them edeidaadly, Fhere were b Tood changes,
the Last oceurred on the erhith doy, when larvae
w their pre pupal st were transferred 1o the

puvation mwedim.

I

PUPAE ~-~—~ADULTS

5 - 14 daya 3 -21 deys

Te hm‘;m wned 1o Marreca e tdode on nataead dier,

Viaruca vearine has been initiated under insectary
conditions, So far Tourteen different combination.:
of diets were tested, Different portions of Jegu-
minous  prain cowpeds, soya)
and dried parts of cowpea plints were incorporated
nto haste wheat germ diets used for rearing of

powders  {boeans,

teprdopterous species. The diets were dispensed
meoehiss viads 2.0 emox 5 cmoand ten finst nstar
farvae were placed mto each vind, In the case of
most of these dicts, laval nortality was high,
Oply Kabal flour det contaimng 5% ol cowpea
flower powder and wheat germ sova composition
wits found to s sTy the pustatory and nutritional
requrements of Maruea larvae,

Worl: artficral diet tor Eldana succhaima,
an amportant pest ol maize, supe e and
worphum e West Kenya wis initinted inJuly 1980,
Over 21 diet Tormulations were tried with various
degroes of suecess, The fecandity of moth reared
on the maost ~uttable diet ranged feom 131 to 236,

nn

Status ol Pest I’npvll.llmm Ciiler Mined (ﬁmpping
Svstems

F.O. Omolo and K, Opwaro

Intereropping is the traditional practiee of subsi-

13
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Al these wall bead us mite the developent of o

comprehensive vest nuossiement teentingie that

will controb peate ander cendb holder farmmg:

syatem i the rural conmnty

HCIPEARRDE RESEARCH PROJECT ON RICH

BROWN PEANTHOPPL R NILAPARVATA
LUGENS STo)
PO e Procoot Coordinator a!

TR IE

Sensor Research Assistant
Leseareh Assr o
Reearcihy Aude

Clerh Tyt

H Buenadvor
B.C Pama
H.oBY Justo
oL Vaibaneva
lor 190 e toraasd our attention on the
e phologioad natire ot BPH bioty pes od establ
dred o becononse b Tor herr rlentifieation,
the concept ot BPYI
Pormod wathn e Phabippane . but adao

Vi bt not ondy u;muH
Bty
ot o abde to b ermnt e themn from those
other peovraphieal a1 thy
derontrate o et BIHE B Been anederon o

|

Corbatny cteattee ot

Ove e i

vinpad e el atlopairne pecia
Srore st paes Thie sy Do Patune ontoseneti el
Dochete e dration

O udee of BPH tovercteon s the Phalippine
irebipeebaco Bove o St doncedntanee BPH

i

meration b beerc s place wathan the tropies

o foohe boes oo ampeertant bearn one thee
oned ot BPH

el st winely threaten thee aabnbity o the moodern

oty el BEPH Lo v

reoe sanetios Hobboder oot thee s and other fodhinges
A viven bl
Varation- Nmong BPHE

Morphiolomen! Loty e

BEH brotyvpes occurrmg withan the Phnlippines
antd other A countoies pose a orious threat
tor the Stabadity of resstant riee Ve ties presently
under cubtivation Winle B sbanedhiated baehavroural
differeno e have  heen vl

Pootvpee e v ononne

and phy aolowend
recoyntoed o BEPHL
bos for thear wdentification i ot ver beep
eatabln et W

evalistion of elected marpha o

theretone s e g ndepth

Ab chara ter,

particalarlc those mvoiven e chemoreceyston of

Protvpe o b2 20 whets e een nrnntined
A dock culoress TR ror wverad vear

Muttpde
Foonboas metived nacho ey ot

Witk

veeptit io

Jraormnnoant o el s

Wt ey
these biotypes Bosteal antennad,

pave aoaantieant deoree of cortanty nn o claesifving

i ted Bty e

el e chrc ters

the three biotvpe . e ol
sttion of BPH popalacion tormed weparate clusters
Cyvtopenctie tadees o above Baotvpes e an
PITORress,

BEH population.
countries an

for possible taxonomie differenee.

from  oiher  rice drosny

Asin e currently bemy esanned

Baciof Plunt Reststance
Long Distance BPH Magation e the Phalippues

Studpee of BPH weyration a0 e Phabippines
tnteted o the PUYO et seison were contimued
in TUR0O Cutchies of
January 26 to Fehruary

dedpbinerds were Tow on

2oEORtvovape which was
charactenized by the prevaleace of the Northeast

Monsoon (2000 BEAEL i 96 RUHL).
Nocdelphacir were cauapht on May 7 to 15 1980
Vonade e v codnetedbalong Manila Hhin

Mantha rovte durmg the drey season 2000 35190,

IS LA O P
meludme BPH wore quite hapgh on the sane
route duriny Gaby o to 200 TOR0 (281 42 800,
Y9N IO el Crevobe e 17 to 20,0 TOR0
whieh the Southwer Monsoon

Obervidtons

bioavever, catches of delphacids,

voviaes  during
prresy Aled, The o
carlter foediaes that aapration of hoppers e the

confrmed  our

Plodippioes ocours ooty during the wet sedson
whiteh oo charnetensed by aowarm and hamid iy
trae thar oses constanthy towards the Philippines
Fbced s darimg this period,

GPTE Flisht Yoty

: o BRI e
from one breeding <ite 1o another and involves
the follow iy thiree phacest ol Take-off during
shich maeropterons hoppers depart from nutri-
nonally depletd brevdimg sitesr (2) Maintenanee
thyhit
B pussively traneported aeron
aned space, and Gy Tnvieton thelit . doring which
m-cots ahieht onccerdant riee Nelds fov eolanization.

respronstble for s dispersal

during which et may actively fly or
aistanees in fime

Talo-off activity wis miomtored by continous
hourly catehes of macropterous hoppers Tor seven
consceutive davsom o perrtiadly hopperburned rice
fiudd near TR RI Upwind wnd downwind
BEH cstehes were made usang sweepnets g shove

It

the riee canopy at D samplin sites, 20 sweeps'site,
Cumulative catches at each howr indheated a
distinetly erepuscnlar, bimodal take-off activity,
Mabes and Females were canght o almost equal
proportion, Light mtersity of <2 10 lux unhient
remperature of D1 25000 R of KO 1007,
and wenkwmd of e 12 KPH prevailed at around
dawn and dushland ceemed to favour BEH take-off.
sporadie hopper catehies durimg the night may be
attribated 1o the which
comerded with the obeervation period.

BEH mvasion flhighte were monmtored e TRRY
Vields planted wath TRO1T9T 3 17, a0 BPH-
stceeptible selectuan, dening two o canseeutive
cropping easons, Becember 1979 1a March TR0
aned Moy to st 1980 nang vellow pan traps
YT and vellow board traps (Y BT Comparison
sf comulative hourly BPH eatehes dunnge both
maxunum

Waxing moon  phise

cropptig seasons showed  that the
maber of  BPH macropters was recorded at ca
0600 b an both types of traps, indicating a
distinetly unimodal invasion flight activity. Light

mtensity of ca 100 Jux and ea 6000 lux  was

15
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repellent. foeday - aviposition
Farther evaluation of
neeti gl st Sthoinstr REEF larvae showed

that  huh abnormalities and

and ey oni
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when the lanae were

et on o confined on

mortality  were cansed
tapneally treated with
treated riee heaves
Effeotty of neem ol aeinnst ather lepidopte-
the pyrabid wmotls attacking Azolla
Lo whiehs o used for 20 Divation e rice fields,

FOWs pestn o
worabo demenstrate ]

Prohigeriows Pant Faotract Jor Post Control

Phe extraet of anndigenous plant wias highly
clfective,  evien n small  guantities,
an BEH wod several other et pests and pathogens.
It repded

cmbrvone aned

extremely

reduced
Larval

e ts, feoding,  disrupted
grow th,  and  deereased
['he extract also inhibiwed
Arovet B ot causad organers of four bacterial and
fve Tyl pathorens. It markedly nhibited the
mvechad prowth aned ~pore permination of the rice
blast funyus

Analysis of the estract aodadentitication of the
active prineiples s progress in collaboration
with the Chemustry and Biochemistry  Research
Uit at the ICPE.

sarveodand ovposition
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Introduction

Crop Borers Hoeseanh

SO Painn

[he Crop Borers Research Programme  wis
pstabitshed i fate TYT9wth its mam objectives iy
follows @ Tooadennfy the mnjor borer pests of
corgiing, nse. riee end cowpeas and assess the
dammre snteed by vienn of the carget
thr o study the condopy of these apocies under
study e biodogy and

\I)n‘(‘h",

Mty Poat condition- 1o

Tt tive phyatology of - welected pests

tedy dheternnne the wsect plant relationships
mvelsed o trehtionsd subistence antereropping
(e collaborate ceath International \ynicultural
Fooosarets Contres el National Progemmmes andd
i eatabled relation daposath sabastence furmers
T et asoa Do way Bridae for the How of indor
mattion and testing of research findings. The puar
poae of all this s to develop environmentally safe
andd eeonomically Feasible mtegrated pest manage-
trent practices,

The year 19nt saw two nnporiant events: An
Internationad Study Hiology  and
Cuontrol of the Sorghiia Shoots orgionzed by
(CIPY wie held o Naroby from May 5 - 8. In
sSeptember the International Svientific: Working
Geoup on Cegead St Borers and Legume Pod
torers was Lield at Mbita Pont Field Station. Both
the Workshop and the working group produced
helped shape the future
af the Crop Borers Propgramme. Exeept for come
spectabized aspete. most of the Crop Forers
Resenrch wis conducted at the Mbita Pomnt Freld
Station where the hosts and their pesls veeur in
their natural habnat. Many of the local farmers
extended thetr cooperation in our research efforts
by alleving us to condus t the experimen s in therr
farme.
Joined the Programme. Work on riee stem borer
wis nitiaced at Mbita Point with preat success.

The following report by participating setemists
- o briel wecount of their significant fincimgs
deaeing the yeer

Work-hop on

vast information and

Two more scientists and an agronnomist

Surghum Reshrance 1o Shoaottly and - Shoattly
d)ehaviow

Ashok K. Haina
Sorghtm Resistance to Shootfly

Basedd on the performance of the 1978 and
1979 international shootfly nurseries, 7 cultivars
indepth mmvestigation of the
mechanismis) o resistance. Fxperiments in the
Laboratory wd yreen-house indicated that 1S 2146,
1S5 3962 and 13 613 were nonpreferred for
ovipositton n it single choice test. Tnoa newly
developed  test wsmg no cholee with escape
mechanism (Fige 1), I8 1082 and IS8 23812
were not preferred for ovipositon. These findings
confirmed  earlier  observations  in the  field,
IS 2146 caused high mortality  and retarded
grow'h amony the larvae. Other cultivars that
adversely  affected  the larval prowth
IS 2312 and IS 39620 Four of these cultivars
IS 1082, 1S 2146, 1S 3962 and IS 5613
donyg with the loeal variety *Serena’ were tested
first 10 1O7Y and agoin in 1980 at Mbita Point
Field Station. Besides shootfly, they were rated
for cesistanee to ~tem borers, midge and Strige, and
tor vield. 18 5613 performed  very  well for
shootfly and midpe. 1S 2146 gave consistently
highest vield, Incidence of Strigy was lowest in

were selected Tor

wiere

Serena plots

shootflv Behaviour
Oviposition marking, deterring pheromone

Having established the presence of an ovipo-

17
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Do e ol Shootfiy o e tiog

The dioattiy fav s 1. eu i T pddle Tepe
of theaha cod sartuce of Teases of vonge orghu,
pelants Fhis lovidion

provebe proteetign fro

el owashed oy Sy e pain bhe fema

et L me nost welec o nnovine g
Apeand down the leaves o aphint 1 ceptadd
the femude then esanone, 1 A llon sit
Pyentendine it oviposiior and preesane RTHYIE
lLates

At and Ty s e e paradbel too e bead mded

ORI S TENIRT S e dead edpe owey

Phe scmaad oo ol ovipoation thlee aboat b e
Fhiee fernade then olear e GMIpoTor g Ly, an

Thes iy to anathr g

Utrihttion o cues e haddied o toe Lreae)
ot ame C8H T plaats phued 20 s, Whae
Yic plant swore i the O Jead stage, 2opirs o
Phes were relensed over each Tray 1o cape, The
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FREQUENCY DISTRIBUTION (%%0)
S

oL A
N N VY]

LEAF NUMBER

P! Foat veit g ! Voot Heettioo on

N FF B S S R T N e B,

on the Ist el
plant the distrbution of ceee followed the Poisson
)

distribution i, 2o

ereised to 202 e plant, e s

Wik, an ey Aoty of 1.2 e

Hlosvever, wiyen the density
v )

testandeated o

seitrant it trons Poleon distrihution
CE S Tl prercontaune of plant~ wath more than
P mereased simmfieantiv 1 wis obeerv <l thad
onee e Ty s out of chowee plants T OVIO4]-
Hon, Turther g Lavingg oveirred nest to pr viously

i g,
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[N Dbt ot shoothy e onsorahum plane

: M Cpe p|..x!!

Sorghom Shooaly Foaloey
AT Prelore

1979 on

socedld was o continued n TOX0,

Roweareh matiated population
v o
chietiv i Weatern Kenva, with the iam of under
standing: the mechuntims underly oo the seasonald
Tactoations of the pest [0 6 wenerally assumeed
that oy Fasterns Area, the anset of rinns imduce i
adults

INredae I

s e vinergenor ol sorghien Shoot{ly

which are pesponsible for o sudden
sordhum anfestation: sonu author,, however, hoave
obeerved that popul dions reached their masumum,
well after the onwet of the riuny seison, sametines
suven during the dry eison

A weries of onthly phintings was carried out a:
Mt Pomt

vears  abservations

Pl staton over o perntod of one
meheated that A

popaiations remaned active onrrfated sorchum

soccdta

toretivhont the vears bowever, two peaks i adult
and s i bers gecurned cminor one i Janaary,
soon alter the bart riny seiason i s magjor one
i el Augmstoatter the long cany season, Thes
bt pears may be cetimated to hwe stirted two
months after the onset of rmns and fisted unty
theee monte alter the end o the season

Several foctors have been constdered to Tind an
explaition for these flactaasons, Fisst, the host
materal tonot present i equal quantities through.
out the vear an Minta Pomt sorghum s widely
vrow i only onee vear, durine the long rens, the
hort rians bemgs usually preferred by the farmers
Lhe peok obaerved i July - Augnst
at the field station therefore corresponds to a peak
i the namber of adults present an the area, Tiller
development alse <hows o wide vanation through-
out the vear; in particular, tllermyg s mereased
during pertods of high rmmfall, both because of
accelerated yrowth and developraent of the plane
and of mereazed shaootfly mfestation, The fact
that, during the one vear penod covered by the
survey, tillers duet not receive sigmificantly  less
eggs than the seedlings s noteworthy  nd indicates
that tllermy has cortamly to be taken into account
in populiation studies,

YO Irow midtse.

Crop Rorers Research
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EGGS PER PLANT

et oo wath wdensaty of 1.0 u;:s'pl.m( and
Partial Dt tatdes fexcluding the adult swge)
have been derived from field population observa-
tons and from separate mortality studies, Fgg
miortahity Ittle vanation throughout the
veur, with s nenanum of 900770 i September 1979
and a maximun of 2887 in Apnl 1979; however,
i few st nees when 4 heavy shower occurred
I8 Lours aftor ovipositton, a very high

shows

wathin

eortality (ep to To.6% in Apnl 1980)  was
oberved Mortabity i generally  very high i

the first Loval mstars s the result of competition
for the avarllable sorghum specially in
pertods when the number of epgs largely exceeds
the number of snuseeptible stems, as was the case i
June to September T80 when mortality reached
ST Thes density-dependent mechanism cavsed a
reduction mdie populations before they could
buthd up o Lirge numbers, Under low population
conditions, o certin degree of competition still
existi because ey are lakd randomly among the
plants, but ortadity 5 usually reduced to less
than 507,

Mortahty m the third inswar wias assessed for
lvae whieh were artificially introduced in plants;
1t wis found to bevery hngh (between 53 and 88%),
which s probably an averestimation. Mortality
factors an this stage were the failure of the larva
to re<stabhish atself in the stem, purasitization by
Tetrestichus spo (1D to 819, diseases (3.1 to
FLG6 ) and fmlure te pupate, Pupal mortality
viried between 9 and 1007 and is elearly related
tc soill and plant humidity. The percentage of
farvae pupating i the soil inereases with mereasing
humidity, while  the depth  of
mereaser, as indicated in the 1279 report; pupae
present an the first centumeters of the soil are
probably more susceptible than others to dessi-
cation and to predator sttack, '

The Tife tables indicate an accumulated mor-
tality from egg to adult of 93,1977 in May-June,
91.6% in June - July, 9927 in July ~August
on seedlings, of 9947 for the same period on
tillers. The first budget corresponds to the end
of the rainy season, at a period when the adult
population in the area is still quite low; the second
and third budgets correspond to a dry period
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stems,

pupation also
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when  adult populations  are reaching thar
masnimutn. o hieavy romfadl (192 mun wonepons-
bleo for o bow devel of mifestation (85 e per
100 stems) of  the i July o August,
whereas ovipSaition on tllers was not affected

dnedbings

by ram and wis founnd ta be very hind €230 eges
per TOO sty

A wenern] prerdre may be driown from the seres
uf observations made at Mbita Point durine 1979
wd 19500 thee orphium Sroothy 1y present i the
arca, ul the vear round as active popualations on
cultwated sorghum (Sorghum bicolory ang on wilild
sorghum Xorginen wndimacesm s Fopulations
startereiany severnd woeks after the Beginning of
the mngy ceason, aned the mosomuam iy reached
durag the dry wasons The sosvomg of sorghum by

loce! armers yves a0 sudden booat to sorghum
Joottly popalations thus, sorpham feld, planted
torvcards tie end of the nuny season are Heavily
1afestint Phe

tdenaty dependenty v competition between first

oLt unportant nortabity factor
netar larvies Tor the avielable sorghuam <tems, which
are eeptibie only dunimye aovery short period,
mortality factor clensity-

ndependenty noheavy raonfudl, which wishes riost

Anotter unpartuont
o the vaes from the Teaves and mav alvo prevent

the females fron ey iy

Aspeats of Reproduction e the Sorghum Shoortly

GL O Unmithuan

Influvnce of adult nutnitton on ooeyte develop-
meent, resorption,  and strvival of  the

sorghun shootfly

OOCY e

Fhe intluence of wlalt nnttion on egg develop-
resorption and sunnal of adult
Shaottly females foed
on e commienty weed adadt deet of 1 brewer's

tent, ooyt

oot o nves g ted
.

veant aned plueose naeh about 3070 Gf thear follhicles

decenernted Sefore compoetiny developooent durimg

the first ovarian evens This pracess o oocvte

e nieration

vosorption f onder tosdetermine whether resorp-

ROOvwn s ouevte aesorption or
Hon eocaned heoa natntional deficieney, the
froquency of resorption i shootfly females fed on
IE o hifferent
compareid to that of thes collected from the Dield,
Rl

place enly af*er vitellogenesis reaches a0 certin

duts or thewr combmations was

are presepted g Table T Resorption takes
siige of developiient In thes fed on water and

protemn alone tellowenes did not o oceur and

Henee there wis o rosorption Heneydew from
sorghum aphued appears to be the best of all the
diets tested: Teequency of resorption being only
13670 apthough shehtly higher than in flies
collected from the field which hud aceess to
natural food,

20

‘Table )
e nce of Natrigon on Oocyte Resos pron in A soceats

Total

Type of food No. of No. of ava-
maeeta** No.of noles with
ovarioles  resorbing
Loyt ()
*ee
H Distilied water
(1,0
2 RaKer's vearst
v -
i Brewer's ) st
v H,00 .- -
H (‘.‘n:lll" +
[f,00 - o -
o (;l‘;lwn:- 0
H.,0 22 752 37.89
[ Glueose » nlk
powder (1 1)
H,0 19 37.26a
B Honey + 10 21 29.64 b
- Hrewors
yeast v plueoe
1.1y« Hy0 tou 3583 29.04 b
G4 Bahers viast ¢
vlucose (1 1)+
H,u 1n H08 27.09 b
1o Baker s yeant o
sudar td 1 e
Haoo 6 2166 1999 ¢
1. S«;—n]htnn aplhod
honevdew -
H.,0 e 2TRE 13.64 d
12 Nitural food
(fhies (rom neldy 26 MHY H 6K e
. In thewe maeets vitellogeneas did not take place, and
maat of them died within two days,
. [neludes only those maeets o which vitellogenesis has

provressed to at Tiast pafway through

et Pigures tollowed by the same Wetter are not siyenifi-
cantly ditferent from cach other, others significant
0,001 Jivel

Adult nutrition buas considerable influence on
the rate of vitellogenests, duration of ovarian cycle
and oviposition as evident from the data presented
i Table 20 Length of the basal oocyte gives an
imdication  of the state of development of the
oorvte el the rate of vitellogenesis. (A freshly
Ind shootfly egge measures about 1.1 [.2mm
i lenpth). Vitellogenesis was very slow in flies fed
on brewer’s yeast and glucose and  hence the
ovartan - evele and  preoviposition period  wers
prolonged. Baker's yeast and supar-fed flies showed
enhancement of vitellogenesis and decrease in the
duration of ovarian cycle. In flies fed on honeydew
from sorghwn aphid there was a further accelera-
ton of vitellogenesis and a decrease in the duration
of the ovarian eyele and preoviposition period.

Quality of adult food not only influences egy
production but also the survival of the adults.
Sorghum shootflies on a diet of protein and water
alone neither produce eges nor survive for more
than two days. Carbohydrate is essential for both
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Table 2 Bffects of Navtion on L Matoration sad Oviposnioen i A oo

No ol insects

Fy peoaf Toomd No ol ety aype fhrsy Lengthy of No.of
with gravid basal ooevie Hiseets
ovaries (1) {tnm X £ 81 O¥IpOst

ted 1)

1 Brewee's yoeast + 31 RIN RN 0 0320 31 .0

pliaease o1 1y e HLO

2 Brewessveast s 40 18 N57 0.A420 30 00

plucose 1 by e HoD
S Baker'oseast e il 1% 3K.70 0 420,38 e
Aucose v by -

: Baher v ye it o 3 1~ 69 40 1 ka0, -
sugar 1ty Hoo
Sorghium i;le.‘h 10 dG 15 H O.096580.20 0.0
b tew v N

" St sphid i s Ul 66 1.2940 56 141K

Neaes e o b
. Novhist pianta 2 cre pres S oe thiese ansects

survival of the wdilt as well s tor egg prodaction,
Maturation of

b combhletiad

at beast thee st bateh of epgs can
thus

Apreclien

withaut  proten feeding

oot b i T aenotis

Atheriona

Flossover, aippilementn carbobvdrate. with

protes reddrees tie fregquens b ol con STe reorpion,
thee e et wihiih

feo

tor bt e cderice Loyt pecarp o e perboag

therede TR STHEN RN

|
. A

o te Draduration Toatritad hebnoeeey

noas T ol oo o Babert et e to
b dpetonr o bireer s Veast et foond
Sorghun aphod coenead wpaed) one vdew ws more
et thoen b il cneis tested Fhe presenee
of e cerean apbad n e Dedd oy have ooposative

Yo reprodecetoe petentid aoed there

mlienoe on
Bathed vy ot the ortoan shoody.

et

o ;u.;ugl,nzrm

Stivdien are b proure,ss to sbeteriine the

O Loty b on feonmenty of the stiootfly

Intiaenee ol et pre enee o mades on ooeyte

maturation ared reeorption

s o anuenoe eop maturation n

Mot

[T S ST IO EY B O Foaperiients Sere con

i e toaddeteronoe et e ating of The presence
,

THEDRHI wtlienee on egy mataration and

B any
perption aned ovipostion e osorghnim oot fhes,

Doy hee ficst ovarniess cvele petther ey maturas

Ve tior o Ve mtloeneed by

r .:.r]»Hrm U

Bt or he the presence of mabes However,

Lty ndirectly anfhoeneed nasturation of e

daring tire second ad subeequent ovaris eveles
bl of
fion aned coneegquentiv the development of

subterimae

nitine defaved o preventod ovipoa
thee

ERYRYRRSE FI

FAfeets af Precocene on sorghoam shootth adulbt

eyt and e

Effects of the anti-uvenile hormones Precocene
I (P Iy and Precocene TP on adults, epges and

pupae of the sorginm shootfly were investigated,
The toxie effects of P1oand PIH were reported
i the FO791CTRE Annual Report further studies
have shown that only 717 af Suday-old femates
treated wathe Duy of PH o have yenad ovares com-
Hu vath PI and
oo for contral Frogqueney ol ooeyte
reeorplion o adso apbeer e PHE treated females,
S fequeney of resorption and delay

prared T frr females treated

Ui act,

i rede

Fwe
mbchitton of maturation of ces appears to be due
o the poncpecttie effects o PHL Exposure of
cravtd females to PLavd PIE resulted ininhibition

ot embrvogeness and hatehimg of egps laid after
Creatieent Fumnston of epgs owath P inhibited
fntching, but P did not amhibat embryogenesis
ar hateinne Both PLand PH have no discernible
cffect on pupae when applied topeally. Inocon-

cliaston, thee 1o no ndieation of PLand PH having

any definite ant-pvenile hornione activity on
sorghum shootflv However, both compounds
show very hiwh toseaty and oviewdal effeets,

Intensiis Fevels and the Eitecr on Yield of Stem-
Moaase under Different

Intevcroppime Patterns

horers ad s Sorghum

el Ouvaro

The spotted stem horer, Chilo partellis Swinhoe
and the mmze stem borer, Busseola fusca Fuller,
are regarded as the most damaging horer pests of
coreal crop.m Alrwea The sugarciane borer, Eldana
wrecharma Wk 1< basieatly a pest of sugarcane in
Wt Africa, but reeently has been spreading into
cercal crops throughont Afreen

Kolative abundance of stem horer species

The results of observations on species distribu-
tion of stem borers at Mbita Point Field Station
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Bave shown that out of 7675 Doter oo tond fron,

matze and corgbang, W2 s o el 0]

Eosacciania ael V2l s s G0 i el
25 kilomneter o aways B charing el o evst,
and out ab 3708 borers collected, L0 WL
Copartellesend VTG ere B raea Cade
appeided piale carly Bt sloMing! weason a0
contined Lo intesl both cropes throughout e

awason Busweoly g Flidena anpearsd Liter oy

winyhers rew bed s b harvest.

there were fewer bapers

thetr
vothe Grrners”

Creniceratly
fieldb thas on e ex perimiental S

Intensity bevels snad i afiuence of mtereroppng

Cabde 4 nvrebinon S Steo Borers i AMarze and \uryhuln

Fldana

van i

NG af
Plants/Sample

Cropipiny o partelh.

fratterns
AL MAILZE

Intereroppinyg R ] 1365247 .5 HHR RN

Pare Crap 995 ¢ 1.3 91.31136.9 S5.036 2

t=96 .16, Pty 000}

B SORGHUM
Intererapping 495 v 101 Havasa5 7 5708216
Pure Cropping U983 e 1 7 S0 31 HY K nl.lelT 0

t=02 NS,

4

Plot repheates =

Larvan- e stges of sorghum plants
K 3

St of s phentoan pure stands, ander inter-

13} Vedeladve
Croppitg anaize baad omore borers than sorghum
Fionsocerdurig the Lile reproanctive stape and
untl hirvest tme,
both mitercropping and o pure stands, Although
infestation reniatined lower 1inommze than
ntercropping  ncereaser)

10015, but had:no

sonfium was more infested in

fevels

i al huirvest,

[N

soghium

e bvel comaiderably (b

H

mtluence on the mumber of borers recovered
tram orchu o Clable 3y Table I shows the
ttean number of Lorers per plant and the mean
numiber of borers per mternode bored, withins

Eroups of plants ath different numbers of inter-

ander Inten roppig and Paret TopSyatemsl Yaring Harvest

Clesseola i'otal Mean No, of
frery Borers/Plasnt
SR RUIRLILt 19482805 20410
1313 102.5235.3 11204
73207 HOT K148 6.0£0.8
7322 508K214.9 64£20

Lable 4 Intensry Levels of Stem Borer Tnfestation in Maize and Sorghum vader Intercropping and Pure Crop Systems
at Harvest
Number of internatodes per plint Significance

A MAIZE
X No oof harees 1 45 200 s 0% +02 1.2450.4 06 L OK t: 108
peer plant 21 et 7 1728 20007 20810 20+16 P<n.02
Na of horers P05 0.6 a7 0.9 0.4 t=13.76
peranternnde
beiesd 1 Pl 1.1 1.0 1.2 P<0.05

B SORGHUM
CNo afborers P69 551 RSN ISR 10217 HHe2 t=0.18
per plant I VO 07 17214 A1 209 72206 0.1 +245 NS
Nov of horers
pernternode Py 15 16 1.3 1.4 L=0,65
hored | BV T 1.4 16 1.6 NS
P pureerop 1y interen ppimng
Intereropping matze and sorghum had a very nodes. These means are significantly different

significant effect an the distnibution of the borers
in the two crops, both at the experimental station

and on farmers” fields While there were more

0o

under intercropping and in pure stands of maize
(Table d4A).
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Relationship between plant hieran and  borer

mfestation

In the maize varely {Ratuann aond sorphutn
viariety (Sereen) used o the studys, the namber
of internodes per plant s o good mdieator of
plant eght (the more nternodes per plant the
taller the plant).
horgd

Fipure 4 shows mean percentagse
nternodse withim groups of plants with
different numbers of mtercodes o malze crops
thers wis a4 negratree corselation Hetween the
number of miernodes per plt and the pereentage
hored, Within af! the groups of plant-, the inter
node bored were approvmately 1O more under
ntereroppiny than i pure stand 0 3200 PTG
206 and Y A6 Lus 2 DOk
e b I sorpghom thee relationship wins positive
Do 1t 0.08),

st sebectoon of taller plants, and negative

under imteseropuue (Y

o )
meoptire stands ) = Bl D, suppesting

s ton af sirorter poants gL )

50

a9

]
|
%

BORED

oo

INTERNODES

a

80 B

MEAN O.

60

an

70

4 ] 6 1 8 9
NUMBER OF INTERNODES /PLANT

. . . ..
Correlation between the numbers of internodes
per plant ‘H»l.ml hewhty and the mean 7inter
nodes bored o intercropping: o puare crop,

A mae B

Fig 4:

\lll“hll“l.
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Relationship  between plant height and yleld

Before attemptng to correlate yvield ios Lo
inseet infestation, the mean vields of plants of
different heights were compared (Fig H)0 0 T was
shown that taller plants generally produced greater

1dod

I
\
i
|
120
7
[
w
r
100 -
t <
13
H 2
-
-
~ 80
-t
< s
< 3
=l =
n T
= ey g
o o
= "
s N
,,,,, <,
a eenee .
w40 e S
Ld \ * .‘U ah
£
«
-
2
20
[} v -
4 L} [ ! L)

NUMBER OF INTEANOOES PER PUANT
Fig 5: Mean vield ot iediwidual prnts or different
heithts ditteremt xrupping patierns,
ar, alternate rows ahy alternate hills; b, pure
stand and b wane hill

undet

yield. Hosever, the vield potentials were maoddified
by, amony othir Gotan, e croppaag patterne,
Planting and sorghum in the same hole
was disadvantagecus to both crops, causing reduc-
tion in height and henee yicld, However, alternate
hill and alternate row planung inereased the yield

miLze

of muize due to an mcerease inoarea caused by
shorter sorghum piants tmaize grows faster than
sorghum and therefore has an advantage).

Relationship between borer infestation and crep
yield loss

When the relationship between > mean number
of internodes bored per plant and crop yield was
observed, it became clear that the borers had a
considerable effect on yvield, especially of maize.
There was a negative correlation hetween the %
mean nuinber of internodes bored per plant and
the wmatze seed weight (Fig. 6A), There was also a

negative correlation between the ‘% mean number

23
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of anternodes hepad per nhaint and coty weight
(R 6y Complete fo 1 weed vocbd andd in cob
reproducton resulted ou G5 0
damage 0 pure crop stands

intercropping 527 of  the mternodes
bared before complete loss in yield in seed and

cob producton resa’ts (see Firgo 6A and By,

of mtermodes hored
However, under
must  he
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Fig 6 Relationahin between boer infestation and crop yield loss, A

[ ‘;nrgl':m; [um:rlr weght -0

Itis apparent from these observations that under
mbercropping, the borers either selected bigger and
higher-yielding plants, therefore a higher 0 of
damage was required to reduce ) vield per plant
under antereropping than i pure crop stands, or
the maize plants were bigger under ntereropping
and could stand more horers than pure “rop
stand. In sorghum the former is more hkely to be
the case. There was no effect of borer damage
on the pantcle weight under intereropping (Fig. 6).
On the contrary, ther- was a positive correlation
between the 7 of internodes bored and panicle
woeight. It was also shown that a much higher %
of plants must be bared (9777) hefore complete
loss in yiceld oceurred in sorghum in pure stands

(Bee Fig, 6).
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Studics on Cowpea Pod Borer
J.B. Okeyo-Owuor

Survey for cowpea pests and status of Maruca
testulalis (Geyer)

Field Surveys in South Nyanza during the
long and short rainy seasons have revealed that
cowpea is mainly grown in Ndhiwa, Kendu, Cent al
Mbita and parts of Migori divisions. Ndhiwa is the
only region where the crop is grown exclusively in
the short rainy season. The pod borer M. testulalis
oceurs in all these locations and is the most impor-
tant post-flowering stage pest. The flower thrip
Megalurothrip sjotedti is also widely distributed.



Other pod borers ke Fucitr cwops sy Lampudes
hoeticus V.., Cvdw ptychora Meyr,

armgera and some Agromyzd fies were relatively

Floltestins

foss abudant Damage due to pod borers onrcowpea
flowers and pod wis quite variable i virious study
areas. Figo 7 shows the status of Mo testulalis and
other pod borers based on Gower damge in 4
lecations of Ndhiwa division during the short
ainy season of TUB00 AL Mbiw Pomt Field Station
flower and pod damage due to thise pests was
450% and HO60T respectively. Damage
Lambwe villey prots wies much gher (35 857
on flowers and 70 1007 on padsy, The lower
infestation rate at Mbita Pomnt Field Station could
pessibiy beodee to gh mortabity of M festdale
larvae and pupae caused by disease pathovens and
nataral enemies. in both locations Mo testulalis
populetion wan foumd 1o be shpnificantiy lower
during the short riiny season compared to the long
rainy SeAs0Mn.

tigh infestation
where cowpeis wis not grown before and no other
prain levume could be seen i the vicmity stggests
the tmportance of alternate hosts since aestivation/

some experimental plots

diapanse o M testulals s not been observed or
reported, It therefore to seirch for
and dentiny the alternate

nmportant

¢

fole of such hosts.

Resting wnd ovipeaton behaviour of  the adult

Resting and ovipostion behaviour of the moths
wits studied in TH) L 140 x
with potted cowpea planis and 30 pairs of adults/
capge, M testudalis o nocturnal i hatyt, During
day time the majority of the moths rest on the
lower side of the leaves (Table H1. By were Tod

110 cm sereen cages

on all the above ground parts of cowpea plants
with over 7577 being Tawd on the leaves, The Jeaves
therefore provide a suttable place for restin as
well  oviposttion for the moths.

Pable 5.

-

Time of T adults resting on

ohservation IR

Crop Borers Research
the st and 3rd instar barvae, Soon after hatehing
the Ist tnstar Larva vigorousty searches for suitable
feeding which 1 thu are laterad and
termina! buds ad flowers, It artificially placed on
feaves or stenn they qeickly move to ihe tender
parts of the plant and resume feeding. The 3rd
instar Lirvie move to fresh flowers and tender
pods. The dth and 5th instars did not move much
and fed mside the pods. They moved to adjacent
pods if the food got exhuusted or the pod became
unstitable due to exeessive larval frass o mould
development.

siles, Cane

- 10 | g
- I
- : Iy
s l £
i | 8
£ £
3 3
: :
« p o -
i , P | i
Lo | . | -3
e, . I f \ 1 O 4
' . Lo | ]
‘ B :
LOCATIONS
1y, 7 The status of M. tecrdodis and other pod

barers based on flower damaye.

Resting aites of M tecadalic sdults during the day time

fhra Stems Leaves Flowers Pods
Vl T;););; o w-#ul-:;.wur )
Surface Surface
g7n0 o o 2t HYZ“I_ o h };:;1_”—"Aw"—_ﬂ;zv:;“w‘_ 4 2.1 T
1200 2.4 9.6 By.2 3.6 1.2
1400 4.9 8.1 5.8 0.0 1.2
71\1;‘"\!\"’» ST 3.1 H.ﬁ" B1.5 » 5.3 1.5

Larval movement and feeding behaviour

M. testulalis larvae have a hign (ood searching
capabilily. Greatest movement is exhikited by

In lahoratory rearing experiments, movement
from old diet to fresh diet was highest if the
new diet was supplied after 72 hrs. (Fig. 8). Dueto
such movement behaviour, a larva could damage
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severad flowers aned jods of cowpea throughout gty
A1 day feedme pertod, Iy cases where various
plant parts towched each other the movement
aned subsequent damiene was hipher,

Vabile 6
Poant Dreld Staenon 18an

early vepetative 2
Sindano Lite vegetative 191
Reproductive 194
Ripening 150
varly vegetative 152
IR 579 late vegotative 184
Reproductive 201
Ripening 204
carlv veptative 5
IR 1561 Late vegotative 1587
Reproductive 186
Ripemng 275

Giroonvth State Total Mo ofr
tillers S 10 bitls

Rice Research at Mbica Pome Field Starion

J4 Njokah

Currently 3 vice cultivars arne rown i paddy
plots st Mhta Point Field Station. These are
Ssmdano’ @otall crowing loeal variety), 1R 579~
AL and TROTH6T 2283 3 (semidwarf, high
tllerning lines of  International  Rice Research
Institute orging. Efforts are underway to acquire
more cultivars.

Pests encountered on rice with special emphasis
on Maliarplia

The following stem borers have been recovered
from the vive planted at Mbita Point Mield Station:
Maliarpha sp., Sesania sp.and Chilo sp., of thege
Maltarpia most abundant,
followed by Sesania. Infestation with Maliorpha
starts during the Iate vegotative stage and reach
acpeak at the ripening stage (Table 6), LUK INASSes
vers found between Tolded feaf bladoes, During
the nipening stage Larvie and pupae were found
i the hallow basal portion of the culm. The carly
mstars of the larvae feed upwards within the
hollow portion of the culm, cansing the whiteheads,
Before pupation the Lava moves down, makes a
hole in the side of the stem and pupates. Other
pests recorded on riee were the whorl maggot,
Hydrelia sp., the stalk-cyed fly Diopsis tharacica,
the deal roller and the mole cricket.

seetis tao he o the

totestanion bevels of the nice ctean bore Maltasdi spoat b arewth stages of 3 caltivars of rice at Mbita

No oo ;
infesten infestation
Lillers
1)- 0.0 - ST
H 2.6
55 28.5
108 72.0
0 0.0
7 1.8
9 4.5
72 245
n 0.0
9 5.7
11 5.9
G2 22.5




Predation o Malwrpha harvae and pupae: A
reddish coloured ant wias tound  feeding upon

larviae and pupae of Maltarpha ot the base of

the culne, 1t appears tat the ants enter through
adult emergence holes deseribed earhier, These
ants even feedt on darvae i stubbles afwer the
harvest  and  could  conmbute 1o substantial
decrewse in Maliarnha population

Crop Borers Research
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AFRICAN  ARMYMORNM  RESEARCH  PRO.
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Honoray Programne eader
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Rescarch Saft

Dr. S, Khasimuddin (1973 1980) Research
Serentist
Dr. BLE. Persson (1977 1980 Rescarch

Seentisy

Mro BLo Otindo (1975
Officer
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Mro Ko Okello (1973 Technical Assisiant
Mro GAL Kinvanjur 39770 Techneal Aasistant
Driver
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Assochitte Scetentifie

Mbrra 1970 subordimate Assistiant

Armmyworm Research Progranme
DWW, Rose

Introduction

The financial grants which supported the army-
worm programme came to an end in GJune 1980,
aned s u consequence the research wis Severely
curtatled with the depurtures during the vear of
bro B Persson and Dro S, Khasimurddin, Both
sclenteds had made magor contributions towuards
understanding . armyvworm [llU[(lL{}\'{ and  hefore
they ettt adl ther work bl heen presented n
manuscnpts hikely to be wecepted for publication
I'hree
Pervon coe coneerned with caterpitlar hebawiour

omternational journals papers by Dr.
ta the African armyworm. population fluctuations
meooutdoar cares and eaterpillar mortality in
relation-hop o colouration. ih swork has led 1o a
better understanding of  field muortality fuctors
and posable cause, of magor onthreak Vears.
I Sugeeste that nodepth studies on the veology
of armyworn virgs
B Khasomuddin hus sevien papers published or in
pressoand two papers momanuseript which bring

chiseases nay be fruitful,

together s reeent studies on chapause and ecater-
Dro Khisimuoddimn had concontratod
vears on the  problem of
of - armyworm periods of - the  year
when outhreaks were not known to oceur, He
followed up his discovery of diapase in the prpal
concluded that this facultative in
nature and seemgdy rare mooccarrenee: and he
was gathering ovidenee that caterpillars i the
solitary better adapted to survivad,

The reports of the other members of the pro-
kramme are yiven below. The tochniques for
determining the age of female moths, which are
being studied by Bernard Otindo, are being used

28

pllar phase.

morecent survival

durnmny

stapre and

phitse are

in field investpations and they are helping our
understanding of short and long distance flights
of moths, Yirro has nearly completed
his studhes on Tood plants and  phenotypical
variation and his rescarch over the last three years
s being presented e contribution towards paning
a Phob.degres at the Univeriny of Dar-es-Sataam.

Jaco

Eifeces  of Diftferem Temperature Regimes on
Oviposttion

S, Khawn hin

Larval mtestations resulting in outhreaks of the
msect oceur at habitats that vary cansiderably in
terms of temperature (altitude) and other factors,
Forecasting of infestations and to some extent
back-tracking  of  infestations  does  take into
account the tie of oviposition, epp hatch ete.
[t wis therefore essential to et information on
these attributes in relation to different temperature
reginges,

Techniques and Methods

It is known that optimum oviposition oceurs at
2500 ¢ 29¢ Therefore, three different tempera-
tures were tried for attributes of age of first ovipo-
sition, female Jongevity, towl  oviposiion and
duration of egu hatchability. Constant temperature
cabinets were used with constant humidity main-
taned 0 757 2 A% RH, A 192012 Light
o dark (D) evele was maintained,

The attiributes were tested under two sets of
conditions, one where single pairs were put under
the temperatures  immediately  after emergence
funmated) and a second where single pairs were
allowed to mate (2 days) under 250 +20C and
then put under the st temperature conditions
tmated) The setup was similar to the one descri-
bed carlier and food was provided in the form
of 1077 sugar solution,

Results and Conclusions

Results from these experiments are presented in
Tables 1 and 2. It is seen that no significant
duference oecurs at the tried  temperatures in
as far as the age of females at first oviposition is
concerned, whether they are subjected to these
temperatures  at emergence or after mating at
optimal temperatures, Female longevity differs
simificantly  with change in temperatures, When
females are unmated and subjected to low temper-
ature (12904 they can live for up to four weeks.

At 159C and  1R2C mating dees not secem to
affect their longevity. Females oviposit for up to
2 weeks under 159C or 189C which is an import-

ant information in ferms of back-tracking and
forecasting of infestations as these temperatures



Table 1

lnllp_m.ll\, .Iml v l|.l(\ ]llng

Ay at finst oviposatiorn (lh)’\)
TEMPERATURE - )
Unnnated
(N r Sk

Mated
(X e Sk

Lo B6T 112 ()
i1 26 {n - 26)

AN .50 1 056 (a)  H6H L 6L (a)
(n=23) {n =43

Mo 156 2029 (ay 140D 2 0T (D)

{u=16)

(n-11)

Ovipositional sttnbutes of tenales of N cvernpia under different temperatures

Female tongevity {diys)

u

(X+SE)

B

[
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age at hist oviposition

Time requined for
ey hatehing (days)

Mated
(X £ 550

Unmated
(X £5K)

nmated

DHI3 LV ) 1974 £ 1 46 (a) No hateh
(n - 2n) (n = 26)
1692 060 () 1617 £ 082 (L) 1160 £ 0.09 (a)
(n= 23) (n~-233) (n=191)
[T I BT T2 L2 () T L0 17 (h)
(n=063)

s 16) (n 411}

Sunlar tetters denote no sipnificant difference and dif fecent letters denote significant differencee,

Level of signiticant varuss from Pao 0h 1o Pen ool

Table 20 Ovipositional attiibutes of temales of

and number of Ovipositians

Total duration of ovipasttion {days)

TEMPERATURE

Soevempta undee ditferent temperatures

1
{n = 26)
165 H.06 £ 069 (a) TAY £ 377 ()
(n=343) (n=143)
PR 4700047 (o) 40 L0 TH(a)
(h - 14)

(n=11)

394 2141 (a)

dutation of oviposition

Total number of ovipositions

1.78 £ 0.33 (a)
(n= 26)

(n = 26)

4.90 £ 046 (u)
= 23)

515 2048 (b)
{n {n=33)
399 2 041 (a)

(n = 16)

2491 049 (¢)
(n=11)

Within columns simdar letters denote no significant difference and different letters denote significant difference -

Level of sivnfeance varge, from Po0.04 to P< 001

are not unconunon nomany habitiats of the inscet
durimg o normal outhreak season, Hatehing of e
oo affected by chamse in temperatur s, At 1200
egpn o ot hateh while at 159C and 189 hateh-
after 118 T davs respectively.
This oo sigmficant an terms of back-tracking
foreca-ting. Normually 3 4odays time 1
Aracking of infestation,

Iy ocear, aned
and
considered normal in back
The results presented here suggest that the practice
needs to o lifredd titke the
prevaaling temperatars condilion: pliaces of
Larval infestations,

tyer T ita acceount

it
The duration of oviposttion (Table 2y does not
seem to differ whether the females are subjected
to these  temperatures emergence or after
mating under optimal temperatures. At 1H0C the
females seem to oviposit for a longer time as well
as ovipasit signmificantly more times as oat 189,
The total number of ovipositions by a female is not
affected by the temperatures if the female s
subjected to these temperatures from emergence

on

time.  However, if female mates at optimal
temperitures  and then  subjeeted to these
temperatures, she will oviposit for a significantly
greater number of times at 159C than at 189C.

The most important atiribute from these results
st to be that at 129C if emergence occurs,
no eting and oviposition ean oceur, while at
1500 and above oviposition can be expected. It
therefore appears that the threshold temperature
for egg-maturation, mating, and oviposition lies
between  129C and  159C, Earlier work on
threshold temperatures for flight (Aidley, 1974)
indicatod 13.409C as the threshold for flight initia-
tion and it seems reasonable to suggest that the
threshold temperature for egg-maturation, mating
and oviposition is probably similar. Experiments to
determine this could not be carried out due to
lack of time.

The lack of oviposition of “unmated’ females
at 129C suggests that egg-maturation is affected,
as pre-mated females do oviposit at this tempera-
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Arov o fe egeed;

ture bat thew anmber of ovipositions (total ey
[HIRIE
el otatured dorig the fire

sivttieanthy ancdier B probably the

Dby ar 2000 than
are deposited i this cose el oo Turther s gimatu-

T4llOn 0eci g

Studies on the oipaisnns ol l‘.u'nml\lnph
Proteins m Soliary o Gregarious Larvae

S, Khasmuddin

Aw i turther Step towards undenstunding the
physiotogeal differences among the two catepo-
ries of Jarvae, the haemolyiph proteins of hoth
the cutesories were determued. These incelude
deternnrations of protenn - plveoproteins, hipopro.

terrs wnad veohpuds
Methodand Teehnn e

The techmque wsed was the dise gel eloctronho.
rest Haemolymph e eollected from the farvae
by exoming one ot the prolegs of the larvae and
volicetingr the hacvmolymph
prppettes Aot Hal of haemolymph from each
vategory of fairviee wan sed with 2070 suerose

exndige mileso-

and apphed drectdy o the arge pore gel, Thae
electrophorest. win carred out o gliss tubes
with an mternal doaneter of 205 mm,  with
trnspdyeme butfer opbl 850 at 1O mAuel for
Shonnnutes Saniple aid spaees gels were prepared
asdeseribed by Dlavies 11960, but the separation
cyvianoguam T,
PO ammomvem persulphate e toseeitrate huifer
e S 6 and NOND NN tetriunethy ! ethylendia-
mue CFEMED . “The wels were then stained for
protein with Coomvese bolhant blue GICBRGH
thivzel, otoal, 1972) Gels were wiso stained for
phycoprotems wany the PAN techmgue (Cross.
LTSy and for lpopreteins using sudan Black B
(Maurer, 1971

el waed Bere constited of 707

Results and Conchisions

The CBRG
for protems. These appeared as light to dark blue
bands, The dark ereen haemolymph from gregarious
Larvine wis separated mto 21 protein fractions while
the yellowsh green haemolymph from solitary
larvae wis separated  into 26 fractions,  one
mtensely stained band appeared @t the origin for
both the cateyories In the slow protein zone two

g produce:d bands positive

wide and imtensely stained bands were seen for
Kregarious as compared to only one for solitary
larvae, These seem to be the major protein bands
for bath categaries,

The major protem bands of gregaricus larvae
had however, o dower concentrmtion of protein
as shown by the width of the band. Further, it
seema o gregarious larvae the major protein is
compaozed of at least two fractions, but appeared as
single protein, probably due to intense staining

30

redction. ‘The  remaming bansds on both the
categories studned nicderely (CBRG)Y and were woll
weparited

Geis stancd with PAS reageni produced 4
Pk bands Yor gregarions and 5 for solitary. The
four bands for pregarious corresponded to four
protein bands indicating that  these may  be
glycoprotein complexes. Similarly the five bands
from solitary larvae also corresponded to protein
bands agaia indicating giyeoprotein . complexes.

The sudan Black B staning produced four
bunds four gregarious. Of these four, three bands
corresponded to both protein and glycoprotein
bands indieating these are glycolypids in nature,
However, protein band No. 2 did not take the
staine suggesting this as being glycoprotein.
Sitarly band No. 3 did not take the PAS stain,
but stained with Sudan Black Bindicating lipopro-
teln natare,

Forsolitary farviee four bands appeared positive
with Sudan Black B sugpesting glycolipid nature of
these fractions. Bamd No. 3 did not take Sudan
Blick B nature  to  he
plycaprotem.

s suggesting its

table & Suminary of clectrophorenc analyses of proteins,
gly colipids

o hacmolympl of solitary and gregarious

p])(nplnl(‘lns‘ lilmpmlvins and

latvae of ¥ exempty

No. of fractions

GREGARIOUS SOLITARY
I'roteins 21 26
Gilycoproteins 1 2
(4) (5)
Lipoproteins 1 -
(1) (4)
tilyeolipids 3 4

Table 3 gives the overall picture of electrophoretic
results from the two categories of larvae. It is scen
that meaningful differences among the two cate-
gories of larvae exist for their total proteins,
¢lycoproteins as well as glycolipids composition in
their haemolymph. This forms an additional attri-
bute of physiologicai differences between the two
cateparies of larvae,

Moulting and Development of African Armyworm
Larvae on various Host Plant Species

J.GoYarro

Outbreaks of larvae of the African Armyworm
Spodoptera exempta (Walk.) usually coincide with
the germination of both wild and cultivated host
plants. This coincidence of the ocenrrence of
larvae with the abundant quantitics of tender and
nutritious food is the essence of the adaptation of
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Aoturther coilection wis chtauned formy outhreak
ptewut Athr Hiver and
ot don el Bonniac b

lubenya on Cyvaodon
rhesran reapectively,

Pl T onpoude wadthey and diecances hetween the
rontid setae o the l]_‘.':n s ol the head (';l]:ﬁll]t‘
were mensuned g o dissertiny Iniceroscope
copiippe d osath o nerometee seades The repression
of the distanee hetween the frantai elvpeal setee
an thire h--;nir:x;‘»)«.ulw wichths 1 haghly sipnificant
P enol and e 95 Therefore any of them
¢ohe e for the purpose <o long as the hed
capatle ottt bt when it sphits after moulting
the elyvpeus remams intact and thedistanee between
reliahle  in

i
the  frontad setie becomes  more
|

|

detmpar-hing betw een st

The vesults shiowea that Lovie of S evempla
yo o throuph five anstars o favourable conditions
bt under hursh conditions they may po through
dan oo seven mstars The headeapsule widths and
te dhtanee between the setiae (DEFS)
Ieree Al a deonetrte e i the stcecessive larval

frontad

m=tars Hhe praportone of cach of these parameters
whieh are accounted for by the instars (l(z) are
quite high andd henee the suitabnhity of  both
parigneters. The mde of merense between the
nistirs b lowered with the merease i the number
obnstars CFables Tand 5).

4 Thet 'I.Ill“l)\l\l!‘ hetween hewds .lp\lll(‘ widths and mstaes of Lirvae reared on various hast pl.l!ll\

Temperatire Host plant Na. of Regression 1% Headeapsule width
wed hamdaty instars (h) in bast instar tmm)
PA2C A0 RO odwctylon 6 177 991 2007
VARTINTS 6 177 490 RIGLY
I clandestingom B I it OKT 2hin
I'oevavimnom 7 A2 RtETH REGHL
[N TR 7 BER 091 D677
S.oplicandr, 7 139 RnY] FRBLE]
00 T jUH, ¢ dacrvhom h 2R RIMA 201k
Zomat ) 219 4991 o
1 binde o 5 RN RN 25
P omavinnaon 6 196 HRR 2.563
N plicand. it 139 gya7 2.509
30UCENT RN Codactylon 5 215 094 2418
2o ] 216 1.4 2 A6
I clondvatingm 5 21K 096 2B
omavimaon [ 179 RINEY 2030
(0 marsteer s [H 178 969 2467
I plicandr. h 170 990 2510
{h) The relanonship between headvapsale and imstars in groups which went throueh similar number of instars
Numbher of instars Regression thy) s b I("! Equation
5 216 044 RUEH oo 2a3h ¢ 2i6x
6 176 0031 MG Vo H9T v 1T76x
7 110 0032 REIN 3 DG e 140x

Where y is the logarithm
ere y Rar (10)

of the headeapsule width (1} and x is the larval instar.
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Table 5

tar the rebitiowship between intans and the distance between the ronal wae (D855,
Tempecature Hout plant Number Hegression 1 DF§S
and humdity ! instars (b} in last instar (min)
LRC BO% R H Codactrylon 6 184 477 ALH
Z.omai t 182 R0 A2
I ocbindestinum 6 178 vi7 406
Doniaadmiem 7T 146 062 132
Comtranuenst 7 147 OK2 410
.‘x.p[u.ﬂlh\ 7 149 979 403
2500 70 RUH. Codacrvlon 5 229 990 397
VARTINTE H 201 K9 L4998
i clendes e 5 227 985 38K
(R TINERTIETIR 6 1487 996 407
Sopdeanl: 7 BEL:] 997 3N
307C 60 RUHL ¢ dacrylom i L] 99 415
RTINS H 281 GRY 10
1clindetonem b 2 994 LT
I gt 6 184 aKe 416
i 1y i IRT 64 ]
5 oplicanlis 6 AT70 HETY At
(b} The relatonship bevween DES and instars in groups which went through similar number of instars
Number of instiars Regression (h) S k. HE Equation
D 2ub 060 390 y a2 1.600 + 226x
6 BEK D042 K0 vy = 1.561 + [1H3x
7 dad 0044 980 y = 1.508 + 1ifx

When y is the logarithm (

Table 6

Headeapsule waidth (imm) Athi River Lukenya
295 300 7 1
245 249 37 2
270 2AD 61 22
265 270 73 36
255 280 i 102
24h 2 hn 56 100
235 20 25 46
225 230 10 4
Ty 220 4 43
RETHEEEEUS 1) H 34
tan 200 7 47
b 1 an 4 19
170 1480 2 15
T6h 170 B in
150 1 6H4 - 12
14h 1 00 - M
PAS 1 3
10 !

Larvae reared on star grass, maize and kikuya grass
went through five instars at higher temperatures
(259C and 7077 R and 309C and 607 R.IL)
but underwent an extra moultat thelower tempera
ture (1890 and 807 R.H.). Similarly the larvae on
S, plhicatidis went through seven instars at lower
temperatures (18°C and 8077 R.H. and 25°C and
90

[ 2

of the distance between the frontal setae (p)

and x is the larvil instar,

Head capsule and DES frequencies tor Athi River and Lukenya populations

DFSx 026 (mm) Athi River Lukenya
1.5 - 2,00 2
1 he 140 b5}
175 1.H0 17 3
165 176 67 10
150 160 95 43
145 - 150 123 83
15 1.40 ah H0
1.25  1.30 10 73
1.1h - 1.20 10 78
1.05 1.10 7 Y.}
Ah - 1.00 2 56
HBH - B0 26
JTH - KO 7
60 - 70 -
Hh o~ 60 2
70% R.H.) but went though six instars at the

highest temperature (30°C and 60% R.H.). These
observations sugpest preference for higher tempera-
tures which is related to the host plant species on
which the sect is feeding. The larvae which go
through extra instars tend to have larger head
capsules  although the resulting pupae remain



smaller tii s the pupae forined by larvae which
went throuph five istars.,

The hahtots differ with respact to the diversity
of the host species and plants belongng to the
same  host wpecies differ an therr physicad and
chemeal propertieos due Lo ther positions within
the haintat Thewe vanations couplied with other
cavitonmental condiions ke temnoeraiare have
an effect on the size of e monlting ets st
the subsequent istar size an well as the number of
instars. If an instar starts at a smadl size it may
grow fuster to catch with the normal larvae o f the
condition unproves, 1 the conditions are constant
then the smail size 1cay be compensated for by
one or two sapernumerary instars, The variztion
in habitat, cauce Lerge vanations in istar size as
demonstrated by darval populations at Atht Raver
and Lakenya (Table 6)0 Athy Rwver had plenty of
fool while the praes at Lubonya was drying up.
Fheres woe thay o beette s synehrony of larval growth
At Ath Mver than at hakenya,

Phyuislomed ape of Spodoptera exempta (wlk.).

ln‘.’(".ily;lllnn*. O OVaLY rl('vt'lv)lnlurnl
B.L. Otundo

Prelunmary studies made on determination of
the ape of Spodoptera vcempta (Wlk.) moths
nave mvestgated  criteria such as numbers of
cuticular bayers and  changes in their internad
reproductive and  noe reproductive systems. ‘The
development of Tollicles provides valuable informa-
tion about ageing female moths,

Female: moths were dissected in physiological
saline and observations were made on nurse cells
and oocybes along the lengths of the ovarioles,
At the time of mocth emerpgence the nurse cells
were undifferentinted  and  the ratio of body
weight/Torewing length was at 1t maximun (range
3.16 4.40 for 120 specitnens reared at 250C),
The follicle development beeame rapid within the
next 12 hours, [ater on, the nuese cells became
differentated and occupied about half the volume
of the follicle. There was no corresponding rapid
changy: in the ratio body weight/forewing length,

A marked change in the ratio body weight/
forewing length occurred at 24 hours frorm the
titne of moth emergence (range 2.39 3.21 in
120 speamens). I owas Wso olserved  that the
nurse cells oceupy about a quacwer of the volume
of the follicle probably through rnsorption of
nurse cells

Information obtuned from owary dissections
i betng apphed Lo moths colletxd in the field
and used to debermmine ages oF  fomate maothy
collected tn hight traps

Armyworm Resecarch
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concentrating

Two main approaches are bhony followed:

1. Cattle beconne reststant Lo eks following
cadrontite u o GenomZeter paddock or the
aruficial appheation of o lnited number of
adult ks

The nature of tas seastance and its effects on

Neld populations of tieks 1 being mvestigated.

~

2 The  second  approach depends on the
obsenvation that nnmunoglobulins ingested
i the blood meal of tieks e transferred
dircetly uto the haemolymph, I target
antigens can he dentified in the tick and
antthodies produced wgunst thens,  they
will then attack the target antigen when
mgteste b by the feedmg tick.

the effect of hout resistance on tick pupulation
develapment

R Newson, DWW Chiera and MUP. Cunninghum

Twao  penerations  of  Rlupieephalus  appendi-
culatus have now been completed in this experi-
e which began e 1979 Four predictions
are bemy tested concerning the effects of attle
with maturally acquired resistance to tick infesta-
ot compared  with suseeptibde cattle, on tick
popalation development

tiree doubnefeneed
Viotermnary Rewearch

paddocic of 06ha on
Departiment Jand  at the
Avncwttural Research Institute,  Muguga,
were ceeded an October 1979 with unfed 2.
appendicwlatus kavae (21 per mly. Cattle were
mitroduced 10 days ater; twe susceptibdes were put
mto paddock T and remained there to let ticks
feed and - develop reststance. Two o susceptibles
were also put mto paddock 2. These were changed
for fresh suseeptibles three times. Two  cattle
alreisdy shown to he strongly resistant to tick infe-
statton  were put into paddock 30 Ticks were
monitored on the pround by blanket dragging and
hosts by counting adults and nymphs on the cars,
by anonthly collections of adults from half the
hody, imd by seaping: all the larvae and nymphs
from: chipped sample areas (Jem x 10em) on the
ree neck and lower forelegs, Test feeds on 100
nvimphs were done on cattle ears in the lanoratocy,
hefore the cattle were exposed ) field ehallenge,
toassess thetr resistance.

ivenva

The predictions bemy tested were that:

ta}  There would be httle or no production of
nymphs or adults i paddock 3, but there
would be good production in paddocks 1
and 2.

(hy “The breeding success of any adults reared
o opaddoes 3 wouid be lower than in
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The comulative effects of host resistance on K.
appendiwculatus

JW o Chiern, RM. Newson, ME. Canmingham

Rhiupieephatus Larvise,
ind il
comhinationy  of
w4 hont ek
of varyinge deprecs of ek peatanee were used as

appendiculotu:; nyphey
the eiwht posable
hosts that

muy encounter an astare. Catle

were fed anall
resistant end  niv e

the reastant host winlat, for convenience, rabbits

itris s o, the norve btz

Pabdnts re compreable o niove cattle i feeding
Batches of 6,000 12,600
tarviee wers applierd mnoear b Lo ressiant ca'tde
nad mave rubbata, The following feeding scheme
i Tollowed

B eppendicudatus

Fepg.
-
\
At~
. / in NUIE
Nargde, -
/ \ b,
%, wl
& aAdy,
Q)
+H (XTI
Larven
. Y RTIN
. B
Ry e AchAl,
X,’ o e -
/ RU YRS
aNyTqr, ‘
) e 7
, -
7 aaalt,
Sny ~abopr

B a  terastard calls teet

T s urcepibin aldat heet

Survival m relation o weight in adale B appendioadane st 485 RH aad 28"7C.

The percentage surviving each Teed, the weights
of the enporged ticks of cach instar and the per-
moalting  successfully  were  recorded,
Al enporped ticks and e were maintained at
RBOH%.  RU and  28YC. 'Fhe eppr production of
enporged females was werphed on the tenth day
aiber the start of oviposition: any  additional
e were woerpgned on day T8, Taking the weight
of o stngle epp oz 0.04myg, the number of epgs
produced per 1,060 ongnal lervae was caleulated.

Prelnninary results using Lwo pairs of cattde of
varying, deprees of recistanee are given in ‘'able 2.
167 and RGKB were 24 year old Zebu cattle from
Mbita with 13 months of natural tick experience,
They showed a steady level of resistance, and fed
6% and 112 of test larvie respectively, M207 and
M211 had beerc exposed in s field experiment to

centape

larvise, pymphs and adults for 4 months prior to
Lhe present expernnent. When the larvae were

they were very resistent, allowing less
than 1% Lo feed. However, when nymphs and

apphed

adults were fid on e later their resistance
Haoet
Cotbnation Rasantant eatte heont
S 6K M2 M211
HYLER K 0> 3 Q0
RS b 31 8] [}]
RSK 28 Ht 0 0
&S HiX 19334 4] 0
SHR 221 104 [ 34
SKESH TO% 204 4134 500
S8 KNy 450 HhY
€56 1,299 1Ky 1,07 1,062
Fable 20 the Bstmated wumbar of epgy (in thousands)

produced per 1000 oniginai larvac with various

Lot comlanations,

R ressstant hoet S
thus LS
ant host for nymphal feed and susceptible host

Suwenptible host.

resistiant hont for larval feed, resst-

tor adult feed
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in relation to

once per week respectively. In phase 11, the maxi-
mum lurval survival periods were eight months and
37 weeks.

The total numbers of larvae and  nymphs
collected m phase T were approximately one and a
half times preater than in phase 11, suggesting
artations in the level of tek activity which may be
seasonal,

The results {rom the plots sampled cevery 4
months Clable 3 confirmed that the disappeara-
nee of the ticks under weekly wd monthly sampl-
ing was not caused by depletion of their numbers
Ly sampling, but was due te death. For instance,
the 2.3 of the larvae recovered during the first
and only positive awmple of phase 1, confirmed
that they were truely dechining, as also indicated
hy the five momh suraval period seen in the
monthly sampled plots,

The results from the ticks confined in nylon
mesh tubes and bags were abyes very interesting.
There was some agreement hetween the time of
disappearance of the free ticks in the piots and the
death  of those m econtinement. The swrviving
ticks always fed readily and completed their deve-
lopment, irrespective of their ase,

In the more uniform conditions of high humi-
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LPolvmarphion ot the sternal gland of the worker
caste of T heltonianus

As far as s known, postembryonic developiment
anid actvity of the sternal gland in relation v it
function i variuns cantes ar age groups wathin a
colony have ueen studied g Lmated extent in
GRe or teo termate speclss only, In the specifioty
atrdies reported abave marked differences in trail-
laying capmenty fromo colony o eolony  were
sometimes Ohaerved 10wy further noted from
Gield ohervations that the proportion of different
age groups of workers partmapating in the foraging
aetraty sarwes from o oone colony o another, The
work veported here auned to determine whether
there ure any differences in the size and activity
of the sternal gland in various (7 instars of the
worker castr of T. hettonianus.

48

Results and Discussion

Significant differences in size and potential trail-
laying activity of the sternal gland were ohserved in
Lfferent 1 s of the sternal gland of the worker
custe of T hettomenus, Instars 1 and 2; 2 and 3
showed no significant difference in size; there was
a significsnt difference (P<0.05) hetween instars
L2 und 3 ows v ogroup; 4, 5, 6 and 7 (Table 5).
Thus the glands of the 7 instars fall into 5 distinet
groups of size. The sternal glund showed no
dectable setivity ain the 1st instar; gland activity
increased 1000-fold from 1st — 7th instar.

(Table 5). Field observations indicated thet instars
5, 6 and 7 constitute over 90% of [oragers
(sumpled from 12 colonies); henee, their relatively
high gland activity may be related to their trail-
laying behaviour during foreging. The observed
variation iu trail strength from colany to colony
may be partly influenced by the proportion of the
different  age  groups participating in foraging.
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rapid tnerease mosize o 8 follows wlude that of
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the <axth day
generni detachments of cuticle i all parts of the

Tweor diys later, the PG also reach maximum

Carpora atlatiattan the largest 51z an
correspording st imtiation of

larvae

size whieh comaides waith the beginning of epider-

prohferation and deposition  of new
A day or so later, heavy deposition of
tollows. These enfarged CA and PG
start to decrease and continue so throughout the
remaning period of the mstar, Mouolting s initiated
on about the 12th Lith day soon after which

mal  cell
rrtiehe,

neww cutiele

wits deposttion oceuars,

Another ageect of waork, mitiated e collabora-
tron with Chennstry and Biochienstry Research
Unit (Dr. P.GoMeDowelly, concerns the identifica-
ton of Juventde hormones i ummature stages of
thee work, coupled with juventle
thard mstar larvac,
mseht mto the differential
vifect (specthoatyy of JI on ciste determination,
the study thet wall follow . A more detailed study
will he confirm the preliminary
resalts reported ahove with additional work on
of lanvae through the intermoult

Verorotermes
1

wall ave

normote treatinent of

SO

comducted to

nortotad aoays

Oueen eplicement and development in Maero-

torenien e fiaelsen
BoSieher

Quevn replacement

This expenment wins designed to find out whe-
ther o Neld colony can survive after the death of
the reproductives, Le, whether a colony without
reproductivies would produce another royal couple.
To tike into consideration the varying composition
of colonies at different times of the year, the royal
cell wis removed from 24 nests in November when
the colonies contamned  alates, and then from 8
nests every second month throughout one year.
After <iv omonths these mounds were reopened
and observed whether the royal coupie had been
replaced and whether nymphs had developed at
an unusual time of the year,
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terrapt orecodutioe e peodhinee nternad s duriny

whic b o ereens e [FTRRERIE T lwoer cerees ol

capenments were codnhacted eache conthme of

an obheervabion Lo ihee it series st ol three

rage. Ll e it soreens revolving at

YOO ey i, another o0 200 Res i and o thard

with ~tationars oreens [ tie second wernes of
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obmerviitons tue spieedss were altered, and the three,
Rev s, 20 Rev o with one
ey i nepectively.

traps b 35

e ntenval and 0

Hoeomeat tag .

Gary tilue sCreen

R J

N 7 Battery Revolving

screen holder

Fig b Bioonical trap with revolving screens

were cirried out on each
were kept of tsetse fhes that
Fanded on the trap thawae that departed, as well
as those that cvep oy entered the trap, The
fites canpht were ave grnebod, and the males were

hangter Staeed,

Direct observiations

trap and records

The total vields and wex ratior o the tetse

are presented s Table 100 Durmg thae fist series
of obeervations the 0 Jev oo trap consistently
g bt el botho e totad nmbers and with
revartl . 1o s ratio, Al the traps caopht more
miales than ferade but the O Revamn trap had
tie highest number of females,

The 20

nome fabhped cnporged tHes,

Lev g trap caaght the most tenerals,

Darie the second senes of obeervations, the

rebiction e speed from A0 Bevinnn too 35
fev i, soid the one mnube intervad o the 20
Bov ot trap teaulted o maproveraent in the
cielde by theae two traps, and the catehes from
e 20 Rev o min trap were early but not quite as
Bich s those from the O Revaann teap The 0
Gov o and the 35 Revoanm traps got 5 oand 6
thew repectively e hunges stgre 30 that s some
Ball durentedd Blood e the gt This conmtuted
Do and 0 pespectively, of thee fhies eaught
by thee two trige, No oengorged fhes were cap-
tured by the 20 v min trap,

Al traps caught mostly females bearmy e/
Inva e developmental stages o’ and Ch' 37
1 The 35 Revimin trap had the highest
nurmber of females (1677) bearing larvie i stage
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Table 10 Vol Yaelds and Sen Ratias of Gloy o pullidipes

TRAP
Q9

O REV/MIN RN
PIRST 20 HEV AN 207
SERIES :

10 REV/MIN 1o

O REV/MIN e
N 20 HEV MIN o
SECOND WITH INTERV AL L
SERIES : -

A5 HEVAMIN 455

Table 2.

TRAPS

NONTENERALS

ARRIVALS  DEPAR.

TENERALS

dd 09 dd
‘ 154 “~'.!7 « . Vl_hw* h i
e T
L —.—-NMWA'.:.‘(;- 20 J8 —
. AT
a 17 .'~ — 12 - —’.;(:_\ o

Direct Observations an (5. p.l”irlilu'\' L;uu[ing on, Leaving and Entering Traps

ENT STR,

ENTERED HEAD DOWN

TURES

FIRST O REV/MIN L 87 A6y 6% N
SERIES e e ¢ e e e L

20 REVMIN T 13 K11 Uhe 40

P REV, NN il 40 Ly 100 20

O REVIMIN 207 112 SO(2077) pae 7
SECOND
SERIES 20 REV/MIN [ 132 36(177) 19% D%

WITH INTER VAL

S0 REVIMIN 13 36 IR(277) 46 1%
ENT STR Frrered i

o' of development, that 1 with fully developed
breathing lobes. Propartion of females with empty
uterus was highest m the 20 Rev mn trap (1577
and dowestin the O Rev min (577,

Table 2 presents the results of direet
vations. Ahout 20 to 259 of all the ¢ padlicipes
that visited the 0 Rev o trap entered i, i the
other two traps much less, A high proportion of
the tsetse flies that entered the 40 and 35 Rev min
trap did so without landing on the cone ‘entering
straight™. 8077 of flies that entered the () Revimin
trap first Tanded on the blue cone, loitered around
and then eventually went i,

.

Obser-

The age structure of fomales is presented in Fig,
5. The distribution from the Rev/min trap is

56

similar to that usually prevailing from the bico-
nical trap without screen attachments, in that
there is a peak in the middle ape proup, (categories
203, and b instead of *0"and *1'), The 40 Rev/min
had o similar peak and a deficiency in groups
O and "1,

However, when the speed was reduced to 35
Revimin during the second series of observations
the *0" category shot up, providing two peaks. The
20 Revimin with interval, gave the best slope
whereas group *0° had the largest number followed
hy group T and 2 ete. It would seem that teneral
anc male flies come to traps at an optimum revo-
lution speed provided that the fly-flap effect of
sereens is suspended for a short time, Observations
on these experiments are continuing,
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PHYSIOLOGICAL AGE CATEGORIES

e s Ao gt
Cuticular Levons i Tsetse Flies of Kenva

DA Turner, W Oteeno M Odindo, (GP Kaava

and E. Kokwaro

Melanotic lestons, which appear to the naked
eye as black spots, wers first noted on the ventral
ahdominal integument of (. pallidhipes from the

at vevale f padhiddoe oo traps

Lambwe Valley, Surveys have subsequently shown
these to be present inall teetse species in Kenya
(G, pallidipes, (0 swwvnnertond, G austeni, G,
fuscipes, (o hrevipalpis and G longipennis), and
in all populations of these species sampled so far,
from areas widely apart. No previous mention
of such lesion is found in the literature. The
prevalence of tesions ranged widely-from 3 to 720 —
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Foocongolense m the done tewted areis,
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ondy o teo docdases st Tl and
Ukonda 0 i s i the st e
wlentifted on the coast Siee 7
sl oeeupy tHie
location i
soupht o

Sprecle
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sepatite these two o pelated

The resnde drom Iy Clabde 3 appear i
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Dot could explan the tryvpanosome anfection

rates obverved v G pailid e

REPRODUCTIVE PHYSIOLOGY
Inteondacnon

Tartse Toes reprodiinee by adenotrophie viviparity,
unvang barthyat repndar itervals, (o single fully
deviloped arvie Cyvehieal events of reproduction
sueh o meturatbon, ovalation, Tarval Hevelap-
Mentin the uterus, cecretory achivity of the Uterine
elaads which capply nourshiment to the develaping
Luvig and lamviposition are reculated with marked
acearaey by the female Cetae, The caabimation
of the dow rate of fecundity and the complesities
ot the
vuliteraole Teature of Hie {sotae physiology which,
wihven o Tuliy vxploted
formulating novel contral strateges, The objective

reproductive procees can be considered g

tnder tood, may b

of e ewareln win o study various events of
Letoe reproductive process i order to understand

repuliste the
compley cyele. The
research propects undertaken during the course of

the underlviy no-chanisms  which

svents  of the pregnancy

the year are presented below.

Contiol ot MUk Gland A taty i Taetse

MU HD Chaudhury, F.ooGeulie and ROW. Kunyiha

The ke plinid of Glossing sp. consists of 1
rennfyving sevies of  tubules i the abdominag
caviy. This s biighly modified aceessory gland
and the colls of thus show morphological features
pieal of seeretory cells, Previous Dirdings clearly
demonstrated that removal ot the corpus allatum
resul s inpland tabule shrinkage whereas, replace-
mient therapy with juventle hormone 11 (1 1)
or Juvemle hormone omamic (JHM) reversed the
sttugtion (1CHE Annuad Report, 1977) sugpesting
that the uterine gland activity 1s regulated by JH,
Present studies were undertaken to determine the
effect of contmous hormone replacement therapy
ol wlitectomized females and obienved the effeet
of the application of JH on the milk pland of
virgn females.

Treneral females of G sorsitans morsitans were
abtectomized 6 b, after cinergence and were
allowed 1o mate after 2 blood meals when they
voere 2 davs old, Each female was treated topically
with 2 g of JH T in 1 pl of acetone on day 3
following  emergence  and every alternate  day
thereafter until the end of the second cycle, Virgin
females were treated with 6 pg of JI 1 in 1 ul
of acetone per fewmale twice a week for 4.5 weeks
(period for 2 normal  reproductive cycles),
Average diameter was obtained form ten samples
of distal tububes of the milk pland from samples
of vach age group.
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MR Chandiaey, PooOsulae aod B0 Mukanza

A female taetse produce ondy one offspring ot
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cifect with maonoa-

ot beens o g b e a8

it dopaane . hvdrossirypunine or
with oibver deupes interforing
trans:

prebimery <tadies indicate

[N S RPN Y] STl

wth iottoamzensth catecholimnergi
i e " prap e
it ceechobanees may b necessary for trans fer

of ARG evetenn wd wbae for sperm transter,

Piteors b Precacenes an et l(l‘llnullltllull

Mo Ronieanes and M oF B Chmdhury

olited  from
affect
corptee aibitime ety and conseguently oogeyte

Prococrne 1 oand precocene |

Vooratam: v tonanany o knowan to

developnent oo cvernd et I1vas therefore of

Itere s Too sndy the aetion of e compounds
b e reprodtie e proves e ol et repro-

dacig b ‘uin'H“H't;m VIV Rty

Fetsale s swere treated sontly ety precocene | oy

preococene B0 by topeeas appheation, before and

alter matime. ot oalo

Hter cach viposition,
Brocos o nat oo atig and the size of
Sether e the
apmfieantly
cantrols, The

Blovad miead o presnant ferale.

ticedeo ot e o ation abortion

A o aeetone Ireatied

durntion ot e mter ivvat penod and the pupl
wetht o or pupaee prodiced by precocene treated
controls,
allitum of

prucceeene treated femades do nat how any diege.

able o those of

;
Sedde s g

oot at o the corpu
rertton of cedl

I the B cencration, all females that cmoerge
ronn pupae preduced oy the 1 rerroductive cyele
cbprecocene treated fepde . e anoocvte an the
Tt ovary

olreped n

Betirdation on socevte maturation is
it of theae fomudes on day 9 of
abnlt bt A FL seneration females which CHIeTe
froms papoe produced e the 2od and 2rd repro.
prococene treated females are
normsd ol respects These flies copulate and
are anenanated. bat hive no soevite in either
the righit or the left ovary,
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barane PHChe it ducior the nane [ttt 1 shown

Infection i Hats

blood
Day 3 G ox lob
‘ 0
Day 4 12 x 10
.. b

Day & 556 x 10

Table 7
and o e eeding,

Infection m Contenl  flies

Hats (Duays)

I'rv panosome covnts, ml of

Fhies cooled soon
after infected
10 hra) feed

ostumpy torms

1hd
224
4497

A comparatihve study of 1 brced infecaon tates in G moritans marsitan. Iulhming CNPOSULE to 1 o

Flies  cooled  six hours  after
tnfected teed (6 hrsy

Invive In vitro fievivo bivitro IERYIRD Itovitro
feeding feeding fevding ferding feeding feeding
5 0 2 . 1 3
H (27 %) . 1117 {111 20 o214
1A 1a 17 9 i1
H ] X} ) )
3 {20 ») (31.3) e 202 {35.7)
al 10 16 27 !
1 1 K
f ERT () -{46) RIEEY
2 16 i 15
Forrag ”l l ! i 21 H 31 = 6.4 8(’}('
TOTAL (19 (RN 216 31.9 (2R
DR ity o' =) FANE 7 000 A

* Flies died due to some techiieal vrror

* Fractuons refer to number of thes with mature mfections over the number of e examined.

Frovres i parentiea s denate pereentage of hies showmg matare sabivary pland infeetions

set ol voung fhes, Both or coeo and i eitro Tevding
caperunent. wens carried out on odavs 3, and 5
FRUNM 273 The fed
s were mamtnned on clean rabhits until the

st rat anoculation wath
I

experiment was stopped sixoweeks later,

The trypinosome mnnbers waed o membrane
feedin were adjusted <o that the final concentra-
Hon su-pended m o defibrmated elean rt blood was
frypanosome s mj. Thi
morphology of thewe organesmes was also noted.

At the end of the vaperment all surviving flies
were killed and secunmed for the presence of
trypirosome infection. The resadts of these oxperi-

approsamateds fob

ments are shownon lable 7.

Consstent realts were ohtined from flies
which were cooted ~gon alter imfective blood meal.
The number of  fhe
gland infections steadily rose with the increase in
parasitaemi tand by inference mcerease in numbers
of stumpy trypanocsomes). Flies fed on day 3

mfections showed about 1197 mature infections

Sowing mature salivary

61

in both groups of fites (o vico and i eitro). Three
times as many infections were obtained for in vivo
fed flies whereas a fourfold increase in infections
was observed among the in citro fed flies at peak
parasitaienua, (day 5 infections). The control flies
and  flies cooled six hours after infective foed
showed variable response to infection,

The large number of flies showing mature 7.
bricer nfections as a result of these experiments
have encouraged us to study the following:

1. ultrastructural and histochemical changes
of mfected salivary pliands.

2. ffects of  pesticide: on infected  tsotse

3. role of harmocytes in hacmocoelic trypa-
nosome mfections

4 attempts to rase susceptible  offsprings
from trypanosome  infected  parent (.

maorsitans
These studies are in preliminary stages and there-
fore will not be reported heore. Part of this work
was done in the USA (University of Muassachusetts,
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Prvpoo e Gl the hrueer groeup show o
ety ob morphelomead ey peam e teetse Sy and
vertebrate hot In the blaod of the verte
brate bio o e ponaates coeur s either long
fer o forme o iSSP or ot stangs form- The
resative proportion . ol thewe forme vars fronn st
tor i oo iy te parasitenie wave . The
[k e the predoraant tepe duringe the riae of
poratenn aned the SsE gnerea e namber at the

peadds ol paracsterngs There toa hody ot cireanestan

teal evidence that e that SSE represent o

date of ditterentation that o preadapted for bife
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mothe Leetoe e Defte paoot that the SSF e

e borrne s that g nfertone to the Dt e Lok
Brociise poine popeation. of a0k tase notl heen
to date, e

avindable for vaay Fie beer taedie

wttized ~troane ol trvpanosomes sl how S0
SSE Gt pead para tenia and none sy detecta
Bl twer dan s earhier e believe that pore popula
tone of Tonn ane nececary betope e proper
et b e to ecirately daens the
rore b the o e pbedoricad vpes e hiave
Tecenthy pertorneed some experients to deviedop
techmigee- For anaytieal wepa

Ihe diecessful

chironiatovrapdon

rtion ol form..

vealating s

PV ot

Hethiod Lo i ddesonhed belons

Phoe Columns

from  [SF
two ton exchange coliomns, The Dirst s an anion

[he epurmtion of  A5F reguines
exchunge column of disthyvlunmocthvl (DEAR)
cellulose cquibibrated 1o plt 5.0 a0 o phosphate
butferced waline, vlacowe wolution (PSGH at an
tonte strengih of Foo220 The sevond eolumn 1
o cation of carboxymethyl
(O ceilulone cquibibrated to phlE 70 PPSGatan

evchange column

port strengith ot 0ol

o Deenmgue

Laboratory rats were anfectod wath Ty pano-
sorntad rtiecer CEANTREO T969) and blood wis colle-
cled at st peak of parastenna, Fhe heparmzed
Blood was applicd 1o the DEAR column and eluted
with the high tonne strenghy PsGoat phE S.00 Uneder
thewe conditions the blood cells and platelets are
retinieband tie parasites elute (this s the standard
Lavham and Goondtvey methods The siimiple was
then centrifuaed and the parisites restspended
P vonie ctrengthy PSGoar pll 7.0 The conventra-

tton ol parasates win dhetermmed. followed by

anotiier PSCowan, A Known gquantity of parasites
cellulose column and
pPsei. The
sSSEoeluted o sharp peak gost after the vond
The LSF bound tehtly to the cellulose
and remamned bound throueh e column volumes
of cheent. Furthermore, the appheation of a
salt smedhen st b 0001 ta 022 eluted through
1w obinn volines, tided to el the bhound 1LSEF

wits applied to the )]

eluted wath the Tow rome Strength

vaolute

P resadts of the o evpernments s the deveiop-
trent of g techoigue to oanalvieally separate S8
ot ]
tiehes 10 proesible o perform the expermments that
hould eluerdate the tunction of the SSEL In addie
ton, these resulte show that the SSEF and LSE
differ i their urface coad
aumficance of this differenee s unknown at this
pomt hut will andoubtably provide an mterestimg
subyect for future research.

Bheeer Trom the bsEo T discovery now

compaosttion. The
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Brievs Corosen i Contmnons Caltare
MOoNvmdo and MOCointea

[otroduction

Mot ).('Ell
crtro froan Uaelore

frypanosotie s have been cultared o
wiliviery Cliands
wwhes Bivedt on hght meeroscopy showed that the

Morpholomeal

parisites swere fong, sid Slender, possessed o free

whternnal T

thyid ot :.’.ih‘Yu]l!.x-f B

the cotr v ol cultivation clectron e oppe

st ol the para et voene carred o

Paraste ik CUonitiom s o Caltovatiog

Wt o e were ancubated stk [ e
Forsgenr BOVEROD TGS G0 h e O g ot
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The porlive T et 0B Wbt otlies seere
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Soe cubure thedo s whoere cinbavonne coll troan
Pt O b on Rene nanitareed ot 5070 gy 1N
Podt et et 00 Toetal beoihe ern,
) cartaltinn, Gvdrony abe and uibiotu oo

ancdardt cone entrations Flaob s and therr content
;

woere e abate b D000 AW R pogastt s anereeed

natnber by e ds o e ubihion ey wor e

cabeultareds Para ate s woere procesaed for eleetron
pacroscopy shen they wene 200 davs or mone ol

1 oouiture,

Elecrron murow opie procedures

About 1 1()-" priarasttes were centrifuped
at ahout 1000 5 v tor 10 mm, The supernatint
flard was dicarded The pellet win ficea in 2070
vivtaridenyde o 000 M sodium cacodylae bulter
for 1 2 hr ot 170 Post isation was done iy 1
Onaum Dehyydration and embedding
standard

tetroide,

were  done wecording to procedures,

‘llll‘(l].!“\' ("l!" abe "t'Y’Y\X\')HI('

lhitr than sections rangang trom 50 16 90 nm thick
were cut and prched up onto uneoated copper grids
aed staned  with wrany ! vthyl
woeobiob for 30 man and lead crate for 10 .
Statsied wiere esannnied by the  trans-
miseston clectron reraseo e, Phallips 201

acetate an H0Y

oo

Boaulte and Disewesaan

A parasites possessed an ddectron dense surface
coal measariy from 1205 am to 200 min thick
bencath which day the peliieles Internally peroxi-
some-tke bodie s pieasunng 120 mn to 370 nm
dreneter and bmaced by a wngle membrane were
wentfied, Longtudmal ection. of the paragtes
were fdled voth o leant 3 such bodies (Fig, 13),
Many nbosones were seen and also oecasionally a
roavti endopheanie kinetoplast
s stanted ubtenmmaliy o and a chondriome was
aeactated with it The electron dense

retienhan, ‘the

TRTRINS
mtersor of the kinetoplast was

paristtes showed an active Golgl

patire of the
Many

AP,

evident

bloodstream  form
have been
colated ad anenve, elveerophosphate oxidase

Perocvome-iike bodnes

Ioorhadesiense and T equaperdum
tGO) b been adentilied e these bodies. ‘This is
one of the enzymes respon-thle for the catabolism
of ghucosce or other cirbohydrate source. {U s possi-
bleo therelore that tie vnergs pathway of metacy-
prown i citro s similar to that
of bloodstrean forme

chie trvpanoaome-

Forms  of
Vitro

Moty hie
Hrieer Caltwred

The  Antwemcitn of
e opanosoma braeo

CoPovell, SR Nvindoand JoN Aema

Metaevehe forms of infectious A brucer from
the primary actgenic state have been cultured
teettro e our laboratory for a period of over one
yvear. The purpose of the following experiments

A sdender metacy b evpanoiome on day 283 F growth i the laboratory. Externally the parasite is covered
by wowurfere coat beloo whoh liew the prilide carrow:. Flagellom “F, and Flagellar po(hl P} are shown,

ke bodies PRI endoplasmic reticulum (ERG and a chondrine (CH) s

avvocnated wirh the abrernnnad Hun-tnpl‘n( T Magmitied 65,000 tmes

t6
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Wity to deteriniee toe antientetty ol the retae yelie
Pivo Bb AN b Landoed
P Sorbaat Aoy techinagae wae used Lo

fornn, of T4 e

Ieasure the anteoe

ARG
plevine colls e BATRO DD
s beeder laver or e the

B 1969 prown on bovine

crtubrvonn hriceed
99 prown e the
preeewenioe o poapen cells o Gloeorna e piorsttans, all
PrOW I contntons cnlture wene taed

[abl

vntbaody [t

Iote Resecreh

Laindes ¥ PO b the OV D 100 iy ml of
antthendies toothe Bomoyenate pants whoie parisite)
of LATRO I 1969 and EATRO b
breer 890 . the respective metaeyelie
antiyens. Phe antibodies were formed ulliizimg
Freund's adpvant othe Tist anjection with the
Yompections with the

Drices

wainet

complete and turther 1
meomplete,)

cob Ano Heogenares to the Metacyche cday 239 8505 and Blood Stream Fooms,

ANTIBODY TITER

1eis M
00,3282 0,908

4.078Y 0. 1188
0.7201 00,2370

0.28%0 01900

0.2189 0.0081

ante homogenate made i response to infection in the fiest peak of parasitemia from metacyclic forms

Anten DATRO D B e 1969 provn on bovine aph'rnn el
ANTIBODY
Hp 1969
g 1969
Hp 999 pupa
“l\'l" G99 pupa
h
”l\'l" QG0 spleen
h
1, antt homogenate made in Freund S adpuvant cecomplete/mcomplete)
|.
NS
m O 1 (100 maimy protemn/mi
l.ll’l" ‘)

vnubody ey of Anti-ddomugenate to the Metacydic and Bloodstream Forms,

Antgen

ANTIBODY

”lf\'l’ Y apleen)
H]_. OO (pupa)
”I.\'l" DOY9 (pupa x)
“l" FORY ispleen)

EATRO 2D bracei 999 grown on bovine spleenic cells.

ANTIBODY TUTER

14 IyG

) 2004
050507
on2ye
.38k

01353
0.2166
0.0999

01722

e 1OBY (3 OTR! Y2

Hpgp 196 3} OTHY 0.0623
spleen antibodies trom metacvehe terme crown on bovine spleeice cells

pup antibodies from metievelie Torms yrown in the presence of pupae cells of Glosana m, morsitans.

prpa

Bloodstreany farms from the Gst peak of parasitemin i rats obtained from metacyelic torms grown in

the presence of pupa eells of Gl e mondnan,

Hest ol tepend as for Table s
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Tsetse Research

Table 10

Antbody Titers of Anti-Homogenate to the Metacydic and Bloodstream Forins

ANTIBODY ANTIBODY  TITER ANTIGEN
1G IyM
”l~' 819 247 Metuscyche
“F HTH 171 Bloodstream
“lNl" 117 208 Metaeycine
“lNF 523 118 Bloodstream
Antigen - EATRO T8 hrucer 999 grown on bovine spleenic cells Metaceyelie,
EATRO Th brucei 999 at first peak of parasitemis grown ina rat. - Bloodstream,

Rest of legend as for Table »

When reacted agamst the metacychic homoge-
nate antigens, antibodies formed  with  adjuvant
ty the metacycelic forms demonstrated & higher
antibody  titer than antibodies formed by the
first peak of mfection. This difference in the
antigenteity could be an indication of a change
from the metacyelie forn to the bloodstream form.

The anti-homogenate of KATRO T h brucer 999
Arown on pupa cells gave higher antibody titers,
Which part of these imereased titers are imnmuno-
protectivie antibodies, needs stll to be mvestigated.

In order to determine the antigenic stabibity of
the metacyelie forms grown in culture that were
used  to make these antibodies, the antbody
titer thy use of ELISA)Y of antigens from different
peniods of cultivation, was analyzed (detaled
Table 11y, No symificant difference o antigenic
titer  after an approximate  one  year  period,
thetween day 239 20K ta davs 680 722) was
observed, the meticyelie forms
grown in continuous culture are inoa stable anti-
Kenie state,

sugesting that

Tatde 1]

A comparson of Antematy ot F NTRO T D

AGE OF ANTIGEN

day 238 259

day GR0) --722

D cr 19649, J.lyw 238

Immunoprotective  Studies  on the Metacycelic
Forms of Trypanosoma brucei brucei

. Powell, MLB.AL Nyindo and J.AL Atenta

One mujor feature that v characteristic of
trypanosomes s that no trypanosomal immu-
nogen would give protection against any hetero-
logous strain or species in terms ol complete
immunoprotection or even an terms of increased
pre-patent period  (time between challenge and
infection) or towered parasitemia,

Previous results in Zambia showed that a sub-
cellular fraction, “fraction 37 of T b, rhodesiense
could induce immunoprotection  across  straing
andd species of trypanosomes, (C, Powell and LT,
Mathaba, Med. J. Zambin, 1978 12,3, pp 67--9),

Further to these findings, we assayed the anti-
body production formed by this fraction from
the metacyche forms of 1.0, brucer srown in vitro
m continuous culture. Table 12 shows that the

~1
to
to

239 1o days 650

ANTIBODY TITER

4G 1M
0.30 0.09
0.25 0.0%

Antibody ”F 1969 (day 238 — 209) and (day 580 ~722) in O.D. (105 mu)/mg protein/ml,

Rest of legend as in Table 8,
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Tabde 12
Anvbady Titer to the hnmuno Protective Fracoon (PF) Compared to Anubody Titer to Whole Homogenate (1),

Antiven EATRO Th brucer 999 grown on bovine cetls

ANTIBODY ANTIBODY TITER

1pG IgM
H 1ong 0.32K2 0.0908
IPI 1Y 0.1660 0.0462
Hovun .7201 0.2374
[Pr oaa }.82148 0.2739

Antina EXTRO DL frcer 999 grown on bovine cells,

ANTIBODY ANTIBODY TITER

Igts IgM
H 994 00057 0.2166
P 49y ()} HRO1 0.35928
111969 [T 2] 0.1722
[PF 1969 0 606D 0,149

O D G0N m i mig protein,mi

H Autibodie s to the seapective hotogenate,

e Antihodve s to e respective 1P

T EATRO DD Drecer 103 prown on bhovine spleenie eells.

Rl EATHO D bccar 999 grownam the presence of prpa cells of Glossoa m morsitans.,

T Eveand o complete sneomplene Voangection with complete adjuvant and subsequent injections with incomplece

TIETERTIY
lmunoprotective Fraction (IPF), fractuon 37
fees a0 hvher antpemicity than any respective
Donsosenate that 3t Lo comparesdbwith, FXTRO T b
Drcevs WY hadd o nphoer antigemerty chan EATRO
b hrgeer 1959 'h brgeer had an even higher
antifentoty connt when yrown i the PHresenee
ol pupa cells of Glossing me morsttans Compa-
ricon ol antpenety and mmunoprotection must

P earred ot
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Introducnon

Controlliny veetor borne discases i one of the
mapor camponent. of rural developient in tropical
Afrieit Sinee bhe the only
e to s problem reseireh on medieal veet ors

nsecticides cannot
At 1CTE whieh mnelides mosquitoes and sandflivs
b beer onented towards the development of
altersatie control methods which require basae

kncwhedie on both tnmmature and adu't sties of
the vectars Not anly the veetors themselyes but
ab o ther natural enemies and other regnlatory
factor are et looked into

T 1950 the Medical Veetors Programme cotrag.
Belated gt
of positive findings nd developing severiny new
Imes of research. The project takes full advantage
of the excellont fisld factities afforded by the
Kenya environmental situation,

on g activities, achieving a nomher
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Anopheline Aquatic Ecology
AW R MeCrae

The  Anopheles gambiae  species complex
includes two of the world's most efficient malaria
vectors which cannot be controlled except by the
most intensive wse of currently available measures.
This and  the recently proven emergence of -
amodiaquinetchlorogune) resistant Jaleipariom
malarin: i Eastern Afnca underline the urpency
for the mternationa) conmunity o
mtenstfy explortion of mew avenues with a view
to mnproved control. The present project, which,
commenced at the 1CICE Coastal Field Station
TR has concentrted o two barely-touched
topics, namely oviposition and aquatic population
reguiation of the freshwiater species of the gambiae
complex.,

On oviposition the most important findings of
LORG are, Dirsthv, that whereas freshwater pgambiae
ovIposit from a sedentury posture when presented
with o pale-coloured et e, under conditions
fucilitating most  detailed dark
tarpets elicit o distinetiyve oviposition  flight, At
simulated natural broeding sites the female mosgue-
to orients by facing the hare mod-water edge while
ovipositing from rapid zigzag flight onto the water
Aurface. Secondly, a long series of discrimination

cpertments  indicate that  natural breeding site
wiaters contain o weak arrestant factor which s
pot derived form the mosquitoes’ own aguatic
stages, either epps, larvae or pupae. ‘T'hese and
other findings pave the way 1o development of
a field sampling method based on imterception of
the ovipositing female, on which field trials have
commenced,

Iesearch

observations),
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Figdo Circadian pattern of ovipeosition hy hrpvrgr.wi(l

femde freshwater AL gambiae having Leen held

aftec ovary mataration for a further 24 h without
access towater: 2 nights: 6.098 cpps.
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Laed directly mito water of 7670 sea salimty s
dinmiostie, Provided the heled
under optimal conditions antt {ally o or
prefertbly hvperuraved, differentialspecies spectfie
adult mortahity ansing {rosr excessve exposure to
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MosGrtaes e

Studies continue on aquatic population regula-
tion by means of reguiar monitoring and by field

and laboratory expennments. ‘The phenomenon

Medieel Vectors Research

of very marked pupad deficits s heen demonstra-
fed many times ina rnee o different habitats,
capreiadly evident an the mere permanent waters,
[wo hypotheas o cerount for this remain oper,;
ane, that predation o greatly intenstfied as pupa-
ton aporoachies and (perhaps) procesds, and the
Other, that a stirface effect eaiste which inhibits
pupation or which kills pupae, and which s dis-
persed by disturbance such s heavy s or the
action of sampling,

The two hypotheses may ot be mutually
exclusive, Evidence of severe predation is often
seen when suceessive anophichne Tarval stages at an
overall Tow density fall steeply to zero by the 3rd
or hth oinstar. Enhoneed larval survival and the
appearance of  puode 6 become apparent
when both nymphal and adult notoneetid densities
are low. These potonectids (Ansops spp.) show
eyclos of breedmyg conmencing when water levels
rise with heavy nun and  flood into  muarginal
vepetation; thetr epps are inserted  into plant
tissues, Pesultant nymphs become adults within
a few wes ks, bul without further rain these adults
accumdalate. iKclatively light rain may then imduce
adult dispersal flights, reducing densities in the
more permanent waters, Then, until water levels
tise agam and nymphs reappear, predation pressure
appec o be relaxed (Fige 3). Difficulty of inter-
pretac v arises however in that it is the notoneetid

teid

nympis rather than the adults which forage in the
anopheline shallow water microhabitat; indeed,
the data are so far insufficiently clear to show
whether or not bhoth these potential prey and
proedatar subpopulations are merely responding,
directly or indirectly, to the common factor,
rainfall. We have revertheless found that the final
anopheline larval instar is of considerably longer
mean duration than that of any of the preceding
instars, or ol pupae. Furthermore, laboratory
results indjcate taat high adult notonectid densi-
ties may slightly retard anopheline larval develop-
went without direct contact, thus potentially
enhancing  predatoe  efficiency.  However,  no
such effect of notoneetids on pre-pupal or pupal
mortality was apparent from experimental results,

Pupae have tended to oceur in situations of
moderately low Luval dendity, when the decline in
numbers of -ith instars to pupae compared with
ihe decline of 3rds to dths has been at an overall
average  of approximately  7-fold. Such a rate
of decline could be explained by simple predation
itr view of the leng Jdth instar duration and of the
larpest larvae perhaps being the easiest targets as
prey. However, at highest larval densities  this
decline averages at some 25 -fold, suggesting that
a crowding factor may be responsible, Whatever
the cause, it is abundantly elear that a very power-
ful brake on adult production exists at or just
before the pupal stage, which we do not yet
understand. To solve this problem remains our
highest priority.
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Fros b shows that hege was wide fluctoation i
run bl Between Nugru ot TA79 toed Novernber 1980
(o TOL i
cledan the sahty vanations me bieho vond water,
affected by
chanwes i the sabimty of the breeding sites, The
peak An

Fhese thactuation were also refles

Anomeras densities veere directly
e density peitod comended with
saliities of 350 and 3037 senowater i the semi-
permanent pond dharnge TOX0O, aad with aosalimity
of 12 e water duning 1976 Anopheline burvae
were abvo nost abnndimt e the pond at these
aliy feved

Laboratory <tudies showed that Ane merus
farvae swere capable of undergomng full development
s water didutions ranging from 070 to 100% sea
However, the larvae were found to show
e sesonal vanbons i their toleranee to sea
merus larvae inopure
s waiter wins only observed in bwo replicate tests

vealer
water. Development of An

fout of 6) of 25 lurvae each carried out i dJune
viter salinity i e semi-
pernmanent breedine site was D207 sea water,
In the other replicate tests carried ottt m November
1950 when the respective
sdinity sn the breedmyp site was 8,27 and 30.3%
caowater, the firt stape larvae of o An omerus
dhca withn twe does of exposure.

1950, 4 period when

TOTY and Seprember

1.COO tmedin Jethal coneentration)y of several
Sl constituents of sea water (Table 1) were
carried out for first stage farvae, newly hatehed

trom P07 egp batches labd by A omerus fenles

collocted from Jimbo villige. Four replicate tosts
of 20 farvae coch were run for cock of the salts,
Wiy H0 mls of the solution for the concentrations
0, 063, 1.25, 2.5,

litre.

5, 10, 20, 40 and 80O gm ocalty

~—
L]

Monthly fluctuations of rainfall, breeding water salinity rexpressed as percent sea watery and mean An

menis bites per person per might in Jimbo village between August 1979 and November 1980,
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Table 1

Mdter

SALT

Sodiwm ehloride
Patassium ehloride
Magznesiam chloride
Calewm chloade
Sodum sulphate
Maunesim alphate
Sodimm carbonate

Potias i cartbegiate

Al the lili'..lt',

flwo

suraving the LOJHO test period
were left to
Tuble 1
LOOO of e el s henneal wabts to the fiest st

hotiras Tor the varion. salts

complete toar developmnent shows the

Tagvie of An ey The hivhest 1O war obser
vest 1 b o mieries Ly NI v to wodiun s
prhoteand deant o those cxnosed Uy potassim

carbonate. Maconum calt conventranon. of o

pieras v Bbaped Troms 200 Yo P66l Ditee.
The o pesiit, peest that

tha

chetreal ol Saher
odium chlrde present e an water nny
play

Aospinntie ot pade nomtuencomy the develop.

ment of An meerss larvae

Voreaty and Restne Beloviour of A,
fresh Water l‘nt'('mlllx; An

an the Kensa Coast

Bt

mrerie amd dambwe

N Mutero
Feolomeal Suaes an An merus and fresh water

Breedhing A cambise were conducted o two
villies, Junbo and Jeyo, on the Kenva South
Comst between February 1979 and May 1980, The
Ittt was Lo compare the bty activity and
of thew An

crertes wias the most abundant sibling

resting hehaviour jpcnthiae sinhng
spectes An
Spectes in Ghumba and consitnted A6.0°0 of the
POsT fomatle Y wanihie 5 10 that swere identi-
Fredd by sty tolerancs test, In Jego, fresh water
predominant

sarihwe s

An nonhae bl species

HXHY

were
and  compraed fermale An.
tetend

The biting cvele of An

indoors

merte outdeors and
from 1800 hours and
attained o peaic between 2100 hours and 0100
tiours and  then 0600 hours
R D Tthe batine patterns of fresh water An
gamhiae Gn Jego villeso had Steeper slopes than
for An
o hetween 2200 hours and 2300 hiours, the other
between 2400 hours and 0100 hours, The peak
of the andoor biting cyele occurred  between
010G hours and 6200 hours. Overall, the outdoor

vradually roae

lowered  towareds

merus and chiowed two peaks outdoors,

T4

Toleraice and development of W mene farvae v ditferent chiemical sales found in seq

GIRAMS

l.('(,n Maxnnum cone for full
development
325 20.0
1.5 1.0
13.2 10.0
H50 U 10,0
1220 200
AtNY] 2060
120 20
9.5 H.0

and indoor biting eyvlees of An. merus were more
similar and less erratic than those of fresh water
An pambiae.
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e s Outdoor and indoor biting cycies of An. gasnbise

Srom Jimbo and Jepo (N denotes the number
of full 12 hour humen bait-catches considered.)

The An. merus population in Jimbo was signifi-
canty exophagic (8 0013 and in a total of 14,334
female An. gambiae s { collected in 66 full night
catehes 60,27 were caught biting outdoors. In
Jego, the population of fresh water An. pgambiue
between March and AMay 1979 was semificantly
endophaie (P 0.01) and out of 2,281 females
colleeted in 9 fl night catehes, an average of
were caupht biting indoors. A reversed
situation with significantly excessive bting oceurr-
g outdoors (P 0.01) was observed in Jego
hetween July and October 1979, During  this
period the proportion biting outdoors averaged
69.2 for 6 full night catches in which a total of
799 females were collected,
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The Ao meras poprdation eacGbmbo e deliber-
atelv evapbalic and made ap atear 8o o the
votlbected whnde restiny

fernale An pamibiae o

mdoor, sites such wn beap ol coronat bk
\l;llllrl)wl 1o ol o cacaput trees, and fallen
coranut b b e e s ate hegeyt
36670 or the Periades eolieened reating made

hotse m Jdanbo Our o 727 Tomaie A ganibae

0 eolbeeted reating catdoors e CJhmho, tae
proportions of anfed, ted, senopravid and pravid
were B 0T VD L RY nd 0T respectively
Bl prequired

sathage w1 caughit

Precipitin tests ot 100 Sears

from freshly ted femade An
otttdonrs 1 e vblase Showed o hinnan blood
I e, the A grambiae
A tatal o

were cauzht resting

medes (1he R R
51 populat o s markedby endophadi
A0 feraal
mstede Botaes and 9910 of the 261 that were
plentiteed by salnaty compriaed
OF Tresh wioter An gardhiae Dury ceverad searchies

S ogphuge
tolernice et

i period of oner three monthe, only Tour femade
Ancosaerbnee D were caueht restinge autdoors
:ll“’fll [
dvelters el the Swothat werd whentified proved to
b hesh Natural outdoor

resting sttty of fresh water i gambate were not

wers Tound  nstde artfiend hox

wate, A St b

focated

Stadies  Between Culex pipiens
Fativans, and Culex cinereus

Compenition
quitgliefasen i
. Suban

Studpes o 1979 had shown, both i the
lahoratory and o the field that Cpo o quangue-
faseratius, a0 vector of Bancroftian Dilaresis, wis
wrable 1o mamtinn it premmagnal populistions
i breedimy places which were colomzed by ¢
cinerets, o pon man-hiang mosquito

The work carried out i O8O had 2 objeetives:
1. to cheek it the ceplacement ol C poquanguefus-
cutts by O cuerens at e pretnaganal fevel was o
veneral phenomenon, e 1t could agan bhe
obearyed e TOR0 and b ths was reflected i the

adult lenaties of g quimquefascurtis e the
sty Lrea, 20 check o e selective distribution
of (" cinerens o osome breeding places could be
explamed by some adverse aspects of  human
nehasionr, unely the introduchion into breedimg
places of used witer contaaning detergents,

These were done an the Rabuar area
20 km onorth of Mombasi, Ino that area the 2
muosquito spectes are developing in Latrines where
the rang water table provides them with suitable
conditiens for breeding, studies on objective Noo 1
started in May 195800 Copo quanguefascatus and
cinerews premmaginal population dynamies swere
studied by monitorning the adint production of two
latrines about 100 m from eachi other in a small
village Tocated on the slope of o hill. They had
been built at different levels and thus were called
“upper” and “lower” breeding place, Bach of them

studies

Medveal Viectars Rescarch

tid two holeas Anoeat trap e placed over one
hole, and the other was Dot open taallow free
Pwenty four

aeeess for entry of vravid Temales,
place once every 3 days,
conmencig at 300 aom. o Only males of the 2
pectes were canstdered as ot b been abserved
m 1979 that the greatest migority of them were
freshly hatched, thus pvings o satisfactory peture

hour catehes took

ot the breeding, ploce productivity. Copo quine
cuefusenttios adult densatios were assessed by hand
collectons of idoor resting maosquitoes m another
sall villovs of the [ arcas This specifie work
wis parl of a routine monitornng oo adult mos.
fquito population cwried out onee weekly by Pr.
AW R NMetCrie,

Studics on obiective Noo 2 started in November
1980, when ()
colomze the two breeding pliees. A traditional
bathroom wis bt beside the fowes latrine, Some
of the men from the viltage were requested to

ciereus wis the only spectes to

utthze it and o pipe aystem was devised 5o that
wsedd water from the bath wis poured into the
latrine together with o dily  constant amount
of detergent preparcd for that purpose, This
deterpent would have seeped downhall in ground
water without contamimmating the upper latrine,
which wis Kept as o control, “The results of this
experiment were also assessed by monitoring newry
eimergsd males.

Results of both these stiudies are shown in Figure
£,

The lower breeding place started to produce Cop.
quinquefusciatus by the end of May, a fow weeks
after the first wave of heavy rains. A second wave
of rain at the beginning of August flooded the
upper breeding place where C.p. quinquefasciatus
was again the first species to be recorded. Peak
catehes of this species in hoth breeding places
oceurred  on the same day towards the end of
August, At first densities of
O cmerens were observed  at about  the same
period i both breeding places. The  absence
of this species i the lower breeding place during
the preceding 2 mondhs cannot be satisfactorily
explained. Both species shared the two breeling
places for a few weeks after which an increase
of O cwmereus  wias accompanied by a short
decrease,  followed by the disappearance  of
(''p. quinquefasciatus by mid-September. Until
the introduction of detergents to the lower breed-
my place in carly November, . cinereus pro-
duction remained very high.

C.r. quinguefasciatus  adult  densities  are
espressed in Figure 6 as the number of males and
femaies catght per house, The peak density obser-
ved in June could be explained by the rising
water table in some latrines at the end of May,
as observed in the lower breeding place. Numbers
probably decreased in July becau<e of inadequate
rains in June and consequent lowering of the
water table, The second wave of rains which
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in breeding sites,

flootdsed the mugority of latrmes, s seen in the
upper breeding place was followed by a sharp
increase o densines which peaked in September.
From then the numb 0 decreased through October
to il early November, I 13 noteworthy  that
durmg this period  Cpo quinquefasciatus dis-
appeared from breeding places which were sl
flooded but only colonized by €. cmmereus. Thus
there 15 a correlation between the observations
ol breeding place produetivity and Cp quin-
quefasciatus densities in houses.

The introduction of detergents into the lower
breeding place did not wnmediately  affect the
production of € cinerens adults, which fell vevy
sharply 1 -2 weeks later. At this time sampling of
the preimaginal stages from this site showed only
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cinerens and the offects of detergents

old larvae and few pupae, while young larvae
were completely absent. From the control breeding
site, adult production remained high with all
preitaaginal  stages including early instar larvae
still present,

The observations ai 1980 have shown that
the replacement of Cp.q by C. cinereus was a
general phenomenon in the Rabai area, confirmed
hy the low densities of C.p. quinquefasciatus when
C. cinereus was the only species present in the
breeding sites. C. cinereus is not ahle to maintain
itself in the sites in which used water with deter-
gents is poured daily. The next step in this research
will be on the possible recolonization by C.p.
quinquefasciatus of breeding sites which have been
freed of C. cinereus.



General survey of Vanious Mosguito Habitats i
Kenya

.M. Oketeh

The wnmature  stages  of  difterent  breeding
hatntats of the Kenya Coast and the Marobn
area were sampled to determine the mosgqutio
fauna. Thess  habitats trevholes,
dams and rockholes, Work was concentrated on
the tmmatures because 1t s by makmg mdividuad
rearings from the mnmatures that a defimite asso-
ciation of larval, pupal and adult stages s possible,
and  rearcd material 1 exeellent for twonomie
waork and for reference collections,

Individual rearings: Some of the fourth istar

woere ponds,

larvae sampled fiom the breeding sites were 1o
Lated into plastic cups with o little water, suppile-
mented with baby food (furex) and allowed to
develop untl adult stage. Both larval and puapal
skins were presenved, The adult was ddlowed
harden before beinp killed and mounted. The
rest of the fourth instar larvae were preserved o
Lactophenol, The vounger instars were left i therr
breeding water until they aeached fourth stage,
whenee  they  were Larvae. larval and
pupal skiny and aduits were mounted ad - male
senttalia prepared aceording to Edwards teebnique

olated.

Tabie 2
Method: T = Trechole B -
A = adult

Muhaka Farast
HICALIN PUR OV A

Crentis and Nyony Forest

Subgenus

JRUIN
Avdes Soleat, Fadw
Sstegomyid roLm

nenchi Someren

(T LLPL A

aegypti

¢ B LY A)

aegypti L

(7L P Ay
apcoargentens Theo
fulgesr fdw

iT L,PoA) (T, B A PN

“Fmlayva

Bawortin Edw haweorthi
ITOLLPL A TOLP A
Michueliban

CAvdimorpha

Vin Som

T PN o LPL A
MardhudlcThea
T LAY Puewdotarsaln

B OLP A

Culex nebuloss Theo nebuloss
JCuliciomynr: T LPA) (T L,P.A)
horrdus Edw

(T L,P.A)
Anopheles gambiae s1®

(TP, A)

Karura Forest

K dfensis van

poreri Bdw
(8L A
aeQyp s
“T,B L, P A)

Dlchrithonay
(TR LLP,A)
hatoorthi

(I, B L, P 5y

Iedchrithoray Bdw
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Three forests were sampled for tree-hole bree.
ders, one at the Kenya Coast ( Muhaka Forest), 21n
Natrobi area (Npgony and Karura Forestsy.

At Muhaka Forest 19 known trecholes; at
Ngong 12 and at Karura Forest 7,0 al of man-
reaching  hoghts,  were sampled with bottle
aspnrators, Fach tree iy Ngong and Rairura forests
hitd bamboo traps attached to them. The hamboo
sections were left for two weeks o osite to be
empticd and refilled, These seetions were sampled
only in the dry seasons All the treeholes studied
and  the bamboo sections were at man-reaching
heights, therefore, spectes that breed at greater
herghts were not sampled.

The pertod of study bemg lmited to a part of
the dre season, and at the onset of the rains, the
steeession of reveiled, some
sprectes raay also have been missed out. especially
those that appear during the rams, or towirds the

species wis not

ervd of the ranms.

Table 2 shows the species collected in these diffe-
rent breedig places

Three species, Aedes aepypti, Ae. haworthi and
Culex were the only found
common in the three forests e, soleatus, Ae.
Ao apicoargenteus,  Ae. o fulpens, Ae.
horridus and Anopheles gambiae s

nebulosus species

fieiseh,
marshalli, €

Trechoie mosquitoes recorded atKenya Coast o Muhabas and Nairobii Ngong and Kauray Forests Collection

Brinboo Trap. Stages avatbable i the Reterence Collection 10 darval sking P < Papae,

Tree Types contuining the Treeholes

investigated N = Nairobi area, (0 = coast

Rutacea tedeatrsehocarpa (N)
L PLAY (Engl) »

oledaceae ole afric g (Mill)
Thretia cymosa Thorn,

Teclea \'inxplir'i/n[x}l (Engly Verdoon,
Newtonta buchancnii (Bak)
Ditrypetes natedenas {(Haru)

Huteh (

ety Van Sameren ngong van Sotueren Hrae h\'\[l'v\_’!‘l s tf}mm\ [

(T, 8:-1.,FA)

Crahia brevicawdata
{Vatke) Dunn.subsp.

hrevicawdals O,

nebulosus
(B:L.P, A)

Mietlua fragrans Verdeourt

Annonaceae

11
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Table 3 Rackbole Contamer Dam and Pond Breeders
Hackhote Brovder trom

Konhens Rover (Raboan
and 4V 05 'S

Brachnb Breeders, Jimbo
tSouth Coast) 4199 12 8

Voo Aedioeplue, - albo, wph tus

RRubbish Can Breeders
Breeders in Chiromo

Fresh Water Dumn
Breeders in Kabete

Crlev il P e Cp QDL f s T Stegomyia;

Jveratus Say Iheo Say -H',.,’)"l‘. I.

€ onden wentat Theeo Yoo ledimorphuas teevdaler van €L credevs trifilatics ¢ onebulosus  Theo,
Someren Fdw

Coocndiormiyig nebud s The be
titest Thvao
Coocnley dammponi ‘Theao 1

Ledes tegomy e vittatus Bigot Yoo ettt Hit

Tuophele conlpe <1 te
Thece

,lm:l,lu'l.n Py CooNeo clen
Coculex [IZCRITIN

vertrllone

i.'.[mmlp/m. argenteopne o

Cpquinguefascidtus,
Say

nebtdo, Theo

et pembaenas hen Counnattatus (Theoy
Bankonelle athothons

ol ot AW
UASEL I N B

Coonde o v il Gales®

Coocuden Hier wedenmatin

G oalden st Theo ®

[ ubigree f e pites Say*

Ifll'l”l.(lh '.I(Il‘, x’“lﬁll,‘l(l'l"lf‘llll\

Thea »

Vonomi v Frorleptiontyia

miedioliac i Tneo®

were recorded only at the coast I appears that the
coastal zone has more speeies abundance than the
upcountry forests. Few larvae of A,
were recorded onee from a treechole that had
fallen and was elose to ground hevel.

The most abundant spectes at the cowtal forest
were:s Convbidonws, e fulgens, Avo aneortht and
Aeaegpte Upeountry the most abundant species
nebudosws, Ael pulehrithore e and e

darhiae s 1

were (°
O

In addition 1o tree-hole breeders, samples were
taken  from rock heles, contumers, dams and
brackish ponds (Table 3. Kombeni river, north
of Mombuea wis the rockhole sampling site n
the dry searon when the river dries up leaving
rock hed wiin holes. Aedes vittatus was the most
abundant species recorded i this breeding site,
Three species were found to be abundant in cans
and ban aomoderately polluwed dam in Kabete,

Erackish and Pond Breeders: Sampling was done
i small village (Jimboy at the Kenya south
coast. Salmity i this semi-permanent pond varies
with dhifferent seasons, salinity being higher in the
dry season. Table 3 shows the species sampled in
this pond. o addition net traps used to saumple
resting adults were sot near this pond. The species
shown in asterik in Table 3 were collected in these
traps. Sinee these species from traps were not
vollected from the pond ws imeature, they may
bhe hreeding there or utilizing other breeding
places. One apparent new species has been found
i this area and arrangements are underway o
teseribe and give it a name.

At the beginning of October 1980, work was
started in Jimbo and Vanga area on bracki.h water
beeeders, In this work, it is hoped that the diffe-
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rent species breeding in brackish water will bhe
identified using morphology and other experime-
ntal taxonomic methods, Already attempts have
been made to study the sounds produced by the
mosquito species from this area using a Bruel
and  Kjwr ' inch condenser microphone and
microphone amplifier tapoe recordings were done
on a B & K instrumentation tape recorder. In
ater stages 1t is hoped that the flight sounds will
be analysed and possibly used 1o identify various
saltwater breeders.

The salinity  tolerance  and mosquito  faunal
sueeession and population dynamices in the breed-
ing sites foullowing monthly tidal flooding and
seaconal ruinfall will be analysed, as well as the
dispersal - potentinl - of  adult mosquitoes  from
saltwater breeding sites into inland areas.

Anthrapophilic Sandflies in - Machakos  District

M. Mutinga

At Kibauni location in the Machakos District,
studies were conducted using man as bait for
sandflies both inside homes and at outdoor resting
sites, Two species emerged as the major anthropo-
philic sandflies, P. martini and P, (s) garnhami,
P (s)antennatus, P (s) bedfordi, and P. (s)schwetzi
were very oecasional man-biters but were so few
that they were not considered of any significance
in the transmission of the discase. Table 4 below
outlines the numbers manbaited by two workers at.
a termite hill site,


http:lire.,'-.pi

catches of P omartint and
From 7 to B pan, oat a
Kibaunt far

Table b Man-bated
Pt i
Teermite Hil
month

ten days per

Month I st P parmbaen
March 50 Tu
April 79 11
Ma A Y

Pogarnhan does not persist throughout the yviar
but I marton
drown that 8 garnbam can piek apoespermentally

deoes Siee previots studies b

when Yed onomnbected

halut. of 1y

mfection of L donoran

e feeding

that 1
Inarer g
I orartons A solation of Thhimnaihe organtain. was
macde trom P

voltinteer,, el

Aot e A Gie ol e vectors of

Kadivazar a0 Machako, widition to

sadrting aed baes been so far serologg
cally tvped s B2 werorype o erotypee to whiech 1
donocane belons Tove Bation s ang toenzyme
SMan badted Teedine belonoar stades in
that /!
with & oo curnliar a wecondary vector

i

five aoiate

b pendig

natitre ndiceate freartont v the magor seelor

the
woere without demonstrable paristes

Hprtesion siears and the culiurnes ot

an tehieation that the nolate s wore unmfective to
by direct mocu-

['he
trom

and anthieed atbano e
from culture nredia,

haan ers
Lation ol promast, otes
whieh

Dalient

praciiate were moculated  directly
However, develo
cultures

from
directly

nfective

Kabvacar mto harmsters,

g denonstrable parasitieme and

snpres o anears, leowonld appear these

obercattons that pardaates noculated

troon ot to hodd are more readhly

thian prodan-tyntes i coture.,
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infectiviey of Lenhmama to Fabona v Aminnals

Mt

JB Kaddu and S

In order to mvestigate the capatabity of varnous
species of candthies to ransant fesnanial para-
sites under fnbortory eonditrons tor denl o
let thes fovd an Because adl
leishiinl rolites e oot readidy  infective to
laboratory anmmals . test the an-
fectivity of vanous tolates to suttable lnhoratory
annals therefore undertiaken n
search of polates which were capable of infecting
faboraory anumnals

Five Jerhmannd solddes (two from human and
three from candthesy were cultured 1 NN culture
medium and then i KHENME TSSO culbture mediam,
medimme The promustigotes were separated from
the ediom and thennoculated antrapentoneally
intrasubewtancondyvy o nale hamsters and
b outhreed that cach ammal
recewed over 20109 parates. One human isolate

intected wimals,

valuable 1o

Studies ware

aied

atbino mee, o

wits made throupgh direct moculation of positive
Kubivazar patent splecme aspirate. Some of the

cyclophosphamide
fan  nnmunosuppresant)y o ranging  from
T oto 160 sk Gmtraperitoneally) with the aim
of suppressing the immunoresponses, The animauls

hamsters  were treated  with

doses

were mauntamned on unlimited supphics of pelleted
dret, vepetables and tap water, They were sacrificed
at various pertods, postanoculation, rangmg from
21 to 220 davs, Impression smears and cultures of
from the made:
spleen, Kdney, sternum, hver and heart,

Lssties following  organs  were

Ammal Model tar Feeding Wild canght Phleboto-
mane Saudthies

Mo Mutingig DL Kaddu and 1OW Trungu

Wild caught sandflies were captured from rock
crevives and termite hitls and released imto feeding

Sablo o Trd Fecdung of Cooled Wild cangi - Phlchotonnne Sandthies fram Rock Crevices o Vanous Annnais
HOST PoMARTING [ \:4 o l‘;l)l()l(l)l OF HER TOTAL
SPECIES

l’n;’.-#u o ‘-Iul W "'“l;“r'l""l" ' Unfed Fed o m’l,»'nl'v‘(lk -
H.|'|hi!‘ ‘ - ) ‘ o B ”M ~ - ‘.!' - V A o ) 24 - o
Hamster 0 3} o . 7-12 ! V - ; o
Mowe a1 Y o
Grainea pig 1 0 o o .'iN l~ o ‘
. . “, e l, . I q [ lA e e
LII..!rl!s» 0 WVHWWWE‘ o ‘-—-'.; N - 2 ) 3
Towd 4 v s s &m0
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Tabile 6 Tonab 1 ecding of Cooled Human Basted Phichotimne Sandthies foom Termee Hills

HONT i MR TING oS BEDEGRDI
Fedl Unfed (3 (';lx'-:41
Habtat 3 A 2
Hamater ] [l » | o A1)
Mouse | ‘ i : - 1
(iun;nn Vl‘n,{ i ‘ ! - o l
Hat H I
Total 1A I} { 22

cages contamng various kinds of ammals to find
sitithle hosts for feedmy thes for expernmental as
seedb i For hreeding purpoaes.

T e
codlerte]
nwunly the

Flies
compirtaed

Wk cooled

prior to feeding

frome rock crevies whinch

reptiian teeding pecies b Jower

fates ol Teeding o Liboratory connnds than did
]H'PI\“\).

medveate that mamahan hoste (hamstar,

mnn-batteed trom termiate Sl (aee

Beoalt,

rabbir e pee

"il"ﬂ‘
motee and raty can o he utihzed

Tor teediy antnropopmlne ot

Vector Parasioe Rrhlmmlnlv ol Terhinima m

Kenvan Phlehoromume Sandtlhe,
LB Kaddo and SO Mot

Leshmianase, o zoonos transtmitted  through
the bitee of ferabe ~andfhe., 1,
b 1o rural developnnnt i many parts of trop-

cad ad sabtropreal countrie s Because of fack of o

an o anportant drie-

common bfe cyele for adl species of the casative
ordansm. ane peeds to have information regarding
the vector parasite anteraction an the varions
vectars spectes, for the purpose of discise control
This kand ofanformation o unavinlable Jor Kenyvin
Phlehotomue sandfhes While arnggements arse
bew miade 1o establish o clowad eolons of sand e,
10U
spectes of naturalbvanfe eted sandfles, Fhis report
converns ultrastruetural finding, ot Lewhmenia
acthopiea vy Philehotomus pe-tifer
Sandfhe from natural
sites wsingt standard techniques of suction tube.

I lenyi, anvestpations were starteed on o

were cagtuied restinge
They were processed through standard technigues,
dissecied and their guts exanuned under o hght
mucroscope for presence of leshmanl parasites,

Asmall meion was made at the postenor part
of the abdomen and the gue was carefully expaosed
and exammed without a covership, When parasites
were found, the gut was fixed with 2.5 glutaral-
dehyde in sodium cacadylate buffer and processed
using standard techmgues for electron microscopy.

In the thorasic midgut promastigotes were founed
in the alimentary canal. Fliwella of promastigotes
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OFHER TOTAL
Fed Unfed Fed Unfed
3 2
1 IH 30
1 2
| 1
4 1
! ! 1 16
were observed  embedded  both amongst ong

mierovilli and deep i the cytoplasin of the gut
cells. Some of the wnnels in which the flagelia
inserted  were  lined  with  membranous
material. The flagella were attached on the walls of
the tunnels by desmosomes (Fig, 7).

; %00t E: 2poing o

Weere

Tl
X
3§44

[ Itansmission clectron mictograph of the thorasic
nndpnt howing flagella (F) of wormastigotes
meerted hadly armonpst microvilli w’M{/) and in the
cvtoplasm o the pur celly (GE) Magnification:
17560 X

The  factors  mfluencing penetration of  the
flagella wmto it cells are not well understood.

Wiether promastpgotes preferentially invade a par-

tteular physiological and/or morphological form of

cells has vet to be imvestigated.

Establshment of a Leishmania Bank
JoB Radda and MO Mutimga

To be able to investigate vector-parasite rela-
tionships, infection rates and identity of isolated

parasites, it is necessary to have aceess to a reliable
source of parasites. A method of maintaining iso-
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stnninarizes the work on the amimad reservolrs.

Ihee vsmmpeation of the eates or clide soears

foave so tar tevedbed Bood s parasites resembling
Pt frons teo we teats

Fovv alivgbteviis e Coe et al lanononi of

Brnatuee Staces ob - Scoentomy i Spedies of

Sandtlies
SN M atocend TOW Trunua

Variot s spectis of aandfies ave bheen collectea
aed fed on laboratory hosts to lay epps. These
were then placed e reing cages Tor ineabation
and rearuns to darvad ond pupad forms for compara-
trve studnes at both hiat and electrone microscopie
Cooannng) bevel Sandd Ty epps from O spectes, Pogs)
(od antennatus, Po(s)
ok ad B i ap s basve boen obtained and are
Recent studies of the Néow
Woarld jonmature stazes of phlebotomme sandflies
differentintion at - the
nanature tgee bevel s possibles Studies of  this

e torde, P parnfien, P

ander vestization.

mdirate  that o opecies
pature have not been carried out o the African
continent on the wroup of the sandthies under
mvestation  and  consequently this will pro-
tool for sandtly adentfication at the
ancnnd laorvad taees of the ~andfly.

vide 0 e
Stichy  Sandtly

Devdlapient ol FHicent

Trap
M NMutinea

The uwe of wetion traps proved wnsuecesful for
trapping sandflies inside homes during the dry
A new trap was develop-
ved wineh proved 1o be very efficient. The new

and the ramy seisons,

trap 1, utanle for studies of resting sites and
ity popuabitron dyvianees, T s made of plastie
Becting of 00,20 min thickness hung on an adjusta-
or on wooden ])1)11'::. The trap is

wet out at night either
et o onttode drores around the termite hills,
Phee trappeed Thes are collected me the morning.
thoewe traps at will be possible to

Bile coetin Traane

conted wath caetor onland

Byomeans of
meestigate intection rates and sandfly hehaviour,

Handreds of  sandfhies were captured  inside
hou-en by the traps CTable 8) whereas not a
captured by suction tubes
during the same period,

anzle aind by s

Pabde 7 Nmincads Captoe b badongne Dovanen, M Jabos tor Tenhoast Incostanons by NN Cul

ture ol ecae Tt

sMBER
ENAMINED

ANIMAL

Thomestos D i
Covnres U, re 24
Mongoo e IR
Coraet Cae l
Rock Hyrax 2
Grround Squirrel 1
Larards 206

SUMBER NATURE OF
FOSITIVE PARASITE

2 Bebesi spp.,

3 Leishmania spp.
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Tuble 8 Sandfhes Captured uang sucky-Sandfly
Trap Inside Homees and Termite Hills

Manth Mes Sandilees Sandthie, tron
Trootn twa T terititey
Hones fiite

Auyiist Gd e 257

September 171 174

Gietaber R 214

Novembes R L1 77

Excert  for  the  month ot September  when  the

tapp g owas done b 12 nxghlx the test ot the

months were covered in 20 tapping nights

Studies on Taxonomic Characteristics of Phlebo
tomus Sandtly Vecrors of Leishimaniasis

LW Trangu

Members  of  the  Svaphlebotomus comnlex,
namely P omartini, £ celive and P ransonerande
are the vectors of viseeral beshimaniasis in Kenya,
The females of these three species are identical,
heaee the only clue to their wdentity, & the species
of make predommating at the termitary. It s hoped
that by carrying out studies on the immature and
adult stages, it will be possible to separate the 3
species more accurately . This involves:

HY) Rearing the fhies

by Stedies of chortonne seulpturing of ey

) Chaetolitay of Jth istar larvae

d)y  Studies on selected morphological parameters
of the adult fiy.

Rearing of flies

P.omartini were caught by means of human bait
at wrmite hills in Kibauni location. These catehes
took place between 6 pm and 10 pm every nipht,
Fhes were collecwed in glass vials when they landed
to feed on man. They were cooled at --19C for one
minute and then released into feeding cages. The
flies were fod on varions animals, which had been
shaven on the abdomen and anaesthetized with
sagatal  (sodium pentobarbitone  at 26 dmy/ky
body weight), The animals used meluded hamster,
rabbit, muce, dog, juined pig, rat and  lizard.
kEngorged fhes were placed individually into rearing
cages hned with damp filter paper and provided
with sugar until they laid epgs,

Eggs were counted and transferred into sterilised
petri-dishes, covered with damp filter paper. They
were kept in damp Juneh hoxes and placed in an
imcubator at 27°C and relative humidity ranging
from TH5-RO%. The egpy were sprinkled  lightly
with hiver powder or *Ready’ food on the 4th
day. After batehing the luvae wers provided with
food dwly and in order to prevent fungal growth
the petridishes were cleaned daaly. & martini was
reared only up to the 2nd instar lurvae, after
which the larvae died.

Studies on chorionie sculpturing of cpps

Some of the eggs laid by wavid ferndes were
processed for studies of the chorionie sculpturing
using  the S EAL Sandfly  egps were fixed in
Carnovs fixative and  then dehydrated  through
ascending grades of aleohol up to absolute alcohol,
Debris wis pemoved by using the ultrasonice

Fable 9 A Caomparion of hody measurements of 1+ martin based on fhes collected i Kalawa (M hakos) aud Marigac,

Parameters

Body length tthorax » abdomen)

Head length Gneluding dy pens)

Head wulth

Labrum length

Antennal fageltomere (11 length
AIV oV fength
ATV v v
Alf/Labrum

Palpal sey 1 length
2
3
3
B
Palpal formuta

Wing length
wilth

Ry tength

RQ ¢ R length

RotRy + Ry

Ry length

It /Ro

Caverage of 20 flieg)

Gverage of 65 flies)
Kalawa Mariyat

246 mm 2.3 mm

437 414H
469 403
434 310
V2 234
Rk} 214
0.98 1.1 mm
0.64 0.74
56 04
169 154
191 142
184 179
503 BE )
1.2.4.1.5 1.2.4.3.5
3.7 2.00
675 HK7
4456 112
330 295
1.4mm 1.4 mm
L4 mm 1.1 mm
39 mm 3.0 mm

*Measurements in pm unless otherwise indicated
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cleaner, Clean specimens were then double coated
with carbon and gold in a vacuwn evaporator and
observed in 4 Jeol scanning electron inicroscope.
Photographs were taken at mugnifications between
200x and 3000x. Egps of P.omartini have shown
interesting  chorionic seulpturing.  Further inve-
atigations will be carried out to follow the changes
that take place to the chorionie sculpturing of eggs
with time.

Chaetotuxy of Jth instar larvae

P marting eges have so far ouly been reared
Lo 2nd instar jorvae after which they died. Hence
chaetotaxy of the :ith mstar larvae bas not yet
been carried out,

Studies on adult morphology

It has been found that veology attributes to the
tendency of sandflies (especially those with a wide
distribution) to form geographical races. Another
influencing factor could be the delicacy of sand-
lies and their limited powers of flight, Currently
Pomartin from Kibauni, Machakos District and
from Margat i the Rift Valley are being studied.
Later on, £ martini from various foel will be
mvestygated. Table 9 gives some results obtained
S0 Tar.
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CHEMISTRY AND BIOCHEMISTRY RESEARCH]
UNIY

Research Adviners

Professor W Bowers (1977)
Professor JH L Taw (1977

i)
Serentisg i Resrdep

Profecsor b o Keloay (10709)

Research Statd

Pro Db Wins head 0197090 Sentor [eseurh
Setent Ut Conrdinatog

Dro By O 0107579 Postdocioral Hese o b
Fetlon

Dir. bl Mot el 1Dy Postdovioral
eseare b Pdlosg

Moo MO Vandls 1951 Assistont Seientifie
e

MroSC Croaea i 19T 1) Chiief Tecehnician

Mro N duian c107 By dumor Technician

( u“'l‘lu).llul"

I A
Dr 1 H. Otieno
D D, Obenciham
Diro oW (OMaga

(e

Dro ALK Koun
Dr. ML OYoi Kather
e Pt v ardinated an Inteonanmna! Seienn

Inodudtion
DL Whitchead

The Uit os now capable of undertaking a wider
Apectonm of rescareh especianly sinee Biochemistry
acrared eguapment
punfwation. A

“or pretein separation and
i hcen
boriawed to m rease die resolution ansd capabihity
of the G iguid chrotaatopzaphy systens atiached
to the Mas his will speed up
adyses of pherotione, tow toder =ty

capilbary colvmn

Spectrometer,

Pl Ui sl aertadkes the serviees i support,
of the Propraoene o s b fortier vears,
!
Chdiacteristioy

Poviticaaan

of the maor
proscine e dhe eoes af the Gl termine, tsetsetly
atid \lluul”_\

RN Voadls DL Whtehead i 3L K iy

Analvse of vitedlon provides an accurate
Linchemical method 1or weesing the action of
gonadoirophic hormones, Also, the tick witellin
const.ites o potental antgen for induacnmyp rosi-
stance ameat ntestation t vestoek.

the

Wath the v ovondom e, o survey of the major
protein:
Beguan,

ol tropieal goect sind acerine CRTS T Was
New metneds had to be devieed Lo cnsure
vonserviaiion ol the protemn in theie nataras! state,
el flveation ancadine resutted mopusification of
the vl of
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The six major protem fractions in L appends-
culatus epgs have MW of 212 108 61 2107,
RIS (VLIRS UR TIR N B PN T R SHITI Rg TR Y TR
(Funare 1y socratied owithy the two
Largest protenys only s the ratto of protem to haemr

Fhoeeme 15

Both are coraposed of wdentieal
protein subumt. of 907« 1ot wy 100
PH x0T daltons e determimed by SHs PAGY)

i the tvo haemo-protems 1.

heny ddentical

Phe rato of Coly-

coentrtien depenebays the barper oo non covident
tetramer of tie snather o the presence of SO0 areg
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dresocnted quantitataely from the
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frete.
ooy Alehoe el

mittated into the wdentifics-
tione of compounds which act as il pheromones

Faiat vear works was
o Macraterpes nuchaclene ol active osaacts
had been obtiuned by oxtraction of magor »vorkers
at 1670 hexane, Separation of e compounds
has been undertaken wud aoammber of componneds
bave been wlontifted N weries o arast hedrocar-
bons of chare lengtn 0 28 1o O -30 pave heen
found togetive with vverad mono-methel hranched
chonn tength O 25, €26 and

hvdrocarban. of
C-27 0 e twn
extriacts have been dden’ieed as the strieht chan
Whene. 9
drenes of cham length ¢ 27 and ©
present but the dovile bhond positions have not

megar components an these

heptiacosens and Y -nonancosene, Two
29 are alvo

vet been deternnned.

Trood bioitsay hias been o constderable problem
and no single fractien or compound nns yet heen
shown to be active, However, bioassay metheds
for this species are currently heing reinvestigated

Chemistry and Brochemistry

and @ eonpurison between workers and  adates,
both nuae and female, 5 being undertaken. Both
mibe and female alate whole body estracts show
sas chromaetogram (GC) profiles which are almost
shientieal to b ose of workers.

A second sbhecies b now under study, namely
trercitinmes hettonwnus Bloassay  for this
species i been well established and trall active
evtracts hove been obtained from whole body
15 of femate olates, dissected sternal glands
of female alates and from extracts of filter paper
siripa acress which workers have been iduced to

forugte.

From ol three types of extract a preparative
obtained, containing a
vomieon component, which displays high activity
i the biooas From both dissected glands and
whiohe body alite extacte, this fraction contains
oangle compound tgreater than 957 ) und activity
odisplaved sven down te the picogram range.
Cherpeal aad opectroscopre data are currently
being acewmadated on this compound and so far
the data upgest a diterpenoid stroeture, The small
{0 270 component which s present has been
determined 1o be peetcosane., (The  major
cotnpotnd b retention tme slightly shorter
than  thi compoundr. A second GO fraction,
contyning weveral components of  higher MW,
dia the prineipal active  compound,  displays
rdl actiaty, there are secondary  com-

G fraction has been

Hepeo
y o role i trail behaviour, These
have not yvet heen investigated,

hydrocarbons mycene and
limonene (oredouunently  the former) have also
been detected i bt seorker extracts and alate
extracts, These we not active in trail-following
and  theire haolegical cipnificanee remains Lo be
determined.

pounds winel ple

The moneterpene

»lll\t'lli't' Hotnione Ny sis
Poa MeDowell

The juvenile hormaones are important insect
normones which are much used in the rescarch
carrted out at the [CIPE, The commercially availa-
ble hormones are very frequently impure, conta.
mincted with severa! double bond isomers. Due to
the dabile epoxy group, degradation can oceur
in storape. For o these reasons such cominercial
samples should be purified before use in biological
experiments,

Cias chro nitojmpl e (GGC) analysis of the availa-
ble sampros of I and I (ona 5% silar Bep
columin, Smdong 2mog Ld, temperatiire 2159
sothermaly boove shown devels of impurities ranging
from 15 which s unuacceptably high.
Comsequently  a routine purification of juvenile
hormones  has established.  The  rmaethod
of chojce for purification of these sensitive 2om-
pour.s L high performance liguid chromatcgraphy
(HPLCY, since it can be carried out under mild
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Chemistry and Biochemistry

conditions unhkely to affect the sensitive epoKy-
group. The following system wus employed. An
Altex Ultrasphere - 8 column (5 particles, -1.6mrm
iL.d. length 230mmi was used with a solvent System
conststing of hexane {eontaning water at 507
of the saturation level) with 3.5% diethyl ether.
With this system JH HI has been purified up to the
95% devel and 1t is expected that JHT and [ ean be
successfully purified with the same system,
Analysis of juvenile hormones at physiological
levels in insects is an extremely difficult problem.
However, attempts are currently being made to
establish i sensitive mothod by employing capillary
GC with electron capture detection (FCD). The
termite Macrotermes niichaclsent is heing used as
@ test ansect since the juvenile hormones are
thought to play an important role in caste deter-
minadon in the larval stages of the inseet, Prelimi-
nary work by GC with flame joaisation detection
(F1D) has qualitatively  indicated  the presence
of juvenile hormones in several Tarval stages of M.
muichaelsen:
from  Clausena

Antteedants and Fungicides

anvata (Rutaceae:

I Gebreyvesus and AL Chapya

During the screening of plant extracts for
antifeedants using African armyworm (Spodoptera
exempte) larvae o the leaf dise bioassay, the
petroleam ether extract of Clausena ansata (Ruta-
ceae) was found to be active, The extract also
showed  fungicidal activity apainst Cladosporium
cucumerinum

The active compounds were isolated and puri-
fied by column and thin layer chromatogranhy,
Two compounds had feeding deterrence activity at
100 and 500 parts per million. These compounds
were characterized from their physical and spectral
propertes as the known cowmnaring mperatorin
and xanthoxyietin respectively. The identification
was confirmed by gas and thin layer chromato.
graphy comparisons  with  authentic samples
kindly supplied by  Drs. Dreyer and  Mester.
Another coumarin 3 (1, 1 dimethylallyl) -xan-
thyletin, solated from t.e same plant did not show
feeding deterrence activity.

Xanthoxyletin also shows antifungal activity

against Cladosperaim cucumerinum. Other minor
components i the same extract show fungicidal
activity. Their isolation and identification is in pro-
gress.
A compound active aguinst C. cucumerinum s
preseat in methanolic extracts of balbils and in the
juice of mature plants. The fungicide is being
identified so that it might be extracted industrially
from sisal juice.
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Shoottly oviposition-deterring pheromone

DL Whitebead, AK.  Raina, J.1
P.GoMeDowell and FJ. Kéudy

Joadiko,

When there is o choice available, presence of a
chemical on a shootfly egg attached to the leaf of
a sorghum seedling deters oviposition by other
pravid Atherigona soccata fomales. (Raina A K.
J. Chem. Ecol., in press.)

Several methods of purifying this pheromone
have been developed in order to identify it. This
involved  separation initially  from  substances
derived from the leaf using high performance
liquid chromatography (HPLC) and gel filtration.
More recently a2 method of collecting eggs in the
ahsence of the plant has been devised,

Pheromone activity was shown by bioassay to be
present in certain fractions for which mass speetra
have been obtained. Purer samples are now
being obtained by solvent extraction of lyophilized
washings from eggs laid on parafilm, The analogues
of the deterrent are being prepared and tested
prior to patent application.

Identitication of Repellent Principles in Pyrethrum
Extract

[).A. Otieno

It has long been known that the extract of
pyrethrum displays potent repellent action against
mosquitoes, biting flies, and other blood-sucking
insects and acarina. However, the chemical identity
of the ingredients of the extract which are respon-
sible for this activity is not known, As part of the
continuing investigation of plant  constituents
which influence insect development or hehaviour
systematic studies were  started  on pyrethrum
extract in order to reveal the chemical identity of
the compounds responsible for its repellent proper-
ties. ‘These studizs required (1) a separation proce-
dure for isolating the ingredients of the extract
in analytically pure form, and (2} an appropriate
bioassay for evaluating the repellent effeets. In
fulfilment of the first requirement, a high perfor-
mance liguid chromatographic (HPLC) procedure,
which is  suitable for isolating the natural
pyrethring and the many other components of
pyrethrum extract has now been developed (ICIPE
Annual Report, 1979). During the year under
review, a series of bioassays have been carried out
to determine the repellent effects of all the com-
pounds obtained by HPLC from the extract.
‘The bioassay for repellency used Rhipicephalus
appendiculatus adults in a climbing test over 2
hr devised by Bur-Zeev,

In a typical test 20 adult ticks were released on
to the platform supporting the climbing rods. The
ticks were restricted to this platform by paraffin
oil placed on the platform edges.
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The test compounds were dissolved in acetone
and soaked onto a piece of cotton fabric. The
fubric was positicned 20c¢m above the base of the
platform. The control fabric was soaked in acetone.
The number of ticks to cross the treated cloth
within the time limit provided the basis for cal-
culating the repellency of the chemical by the
application of Abbott’s correction formula as
follows:

Number of ticks

crossing treated

cloth

x 100 = % Repellency
Number of ticks crossing

the untreated clodh

Number of
ticks crossing
untreated cloth

Table 1 below shows the results of these assays.
Table 1 Repellent Activity of the Components of
Pyrethrum Extract Apainst R. appendi-
culatus Ticks

Chemical Dose “ Repellency

Ty
0.1 pgmm -~

Jagmmolin |} 17.1+1.0
Pyrethruns | oL 98.3£0.3
Cinerin | (V20 R 100.0 + 0.0
Jismolin [0 SR 93.6 £ 2.3
Cinerin I 0.1 441+ 4.3
Pyrethrosin 50 " " 81.6+13.1
35.3+£05

Taraxasterol o1 "

The ticks which crossed either the treated or
the untreated cloth remained above the cloth,
either at the top of the rod or somewhere be-
tween the top and the cloth. In control tests
using untreated cloth on hoth rods, the majority
of the ticks crossed the cloth during the test
period. However, in the 2hr test of the cloth,
treated with effective compound, most of the
tick. approached the cloth but turned back at
some distunce from the barrier. Some ticks pro-
ceeded on to the treated surface(or at some point
near it) hecame affected by the chemical. With
more ineffective compounds, some ticks were able
to cross the treated substrate. Therefore, bhoth
repellent and miticidal effects, due to contact with
the chemical or its vapour were noticed.

As shown in Table 1, Cinerin I provided 100%
protection as no tick crossed the treated cloth,
At the time of writing this report, evaluation of the
pyrethrin Il ester was incomplete, and further
tests were in progress to establish the dose response
cuives for Cinerin I, and other effective com-
pounds and to assess the extent of protection
against the ticks which is offered by Oleoresin
sludge, green oils and pale pyrethrum extract. The
repellent principles in Pyrethrum extract have,
however, been identified as Jasmolin I, Pyrethrin I,
Cinerin I, Jasmolin II Cinerin [I, Pyrethrosin and
taraxasterol.

Chemistry and Biochemistry

The effect of trypancsomes (T. brucei brucei)
on the activation of trypsinogen-like zymogens
secreted by the midgut of Glossina morsitans
morsitans.

R.W. Vundla, L.H. Otieno, D.L. Whitehead and
F.J. Kézdy

By quantitating the amount of proteolytic
enzymes in the teneral fly midgut, we observed
that the presence of parasites in the blood meal
from an infected Wistar rat delays the accumula-
tion of trypsin-like enzymes (ICIPE Annual Report
1978). However, the quantity of enzyme present
at the time of maximum proteolysis (24 hr) is
unaffected. These observations pointed to the
delay of activation of the enzymatic precursor.
1979). However, the quantity of enzyme present
at the time of maximum proteolysis (24 hr) is
unaffected. These observations pointed to the
delay of activation of the enzymatic precursor.
We have now demonstrated for the first time
the presence of the precursor (zymogens). Their
activation is delayed by the trypanosome.
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Ulerastencinral mid Histochemical Observations on

Spevmathecdl Glind  oF Glossma miorsitans

morsttans Westwood
E. D Rokwaro and J. Murpgth

It s yenerdly considered normal for Glossing
females to mate only onee and spermis contained
within o spermatophorne are temporarily stored
the female uterus from where cach individual
sperin b oactwided ana nigrates throwgh the apep
g i the spernatophore mto the spermiathecal
duct and into the spermathecae. Within the sper-
mathecie, sperms may bt for the remainder of the
reproductive cyeles Apparently very Iitte s known
about the nutrittomad factors sustaimng the speris

mthe spermatiecae and the eventual release of

Fig 1:

cavities (C), cuticle fCuy. Bar = 4.2 Um,

the sperms from this region. Because of this gap
in our knowledge, the work in progress aims at
defining the structure of the epithelium lining
the spermathecal receptacle to see whether it
contributes to the maintenance und viability of
the sperm, or whether the epithelium s merely
a cuticular solution chamber. Furthermore, the
chemical composition of the spermathecal secre-
tion is bemng stidied.

As shown i Figure 1+ the spermiathecal rece-
ptacte consists of w0 monolayered  epithelium
with  cuboidal cells. Transmission clectron mi-
croseopy has shown that the eytoplasm of the
receptacular epithelium contains the secretory
cells with adjacent seeretory vesicles, microvilli,
witochondria,  ribosomes,  rough endoplasmic
reticulum and  microtubules (Fig. 2). The pre-
sence of an extensive endoplasmic reticulum in
the epithehal cells sugrests that these cells are
possibly synthesizing and secreting material into
the receptacle that will be exported from  the
cell by the ductule and probably be incorporated
s secretion. It is possible that some of the
material produced in the synthetic process is of a
protemaceous nature. The presence of g pro-
teinaceous substance in tie epithelium and lumen
of the gland has been confirmed histochemically
with the mercuric: bromphenol  blue technique.
Another type of secretion produced by the same
cells could be some type of carbohydrate, This
may  he the case because  the secretory  areas,
ductule and secretions in the main lumen show a
positive reaction with the periodic acid-Schiff
(PAS) method, thus indicating the presence of
carbohydrate substances. 1t is  therefore likely
that & mixture of varbohydrate and protein consti-

Photomicrograph of o mature spermathecalreceptacle. Epithelium B, lomen iLu), Nuclei {N), secretory



Histology and Fine Structure

Fig 2 Suscy wanmisaon clecuon microgaph ot the epithelid celbin the receptacle, Mitochondria (M), secretory

cavity Gt decron dense mateniall mioooedh My

L L U
tute the apermathecal environment which sustamns
the sperm hife

Hhe Tonavaton of the Preros in the Toerse Fly

Glosstnag morsetars Westwood

JoA Konvors

The uterts o unportant o tsetse reproduction
bemyg the orcen an which fertilization of the egg
from the oviars, westation of  the subsequent
Lirval instars, and partuntton of the third stape
tnstar larva takes places N nenvous role has been
tmplicated i the first and the st of the above
events but more work needs to be done to elearly
estabhish nervous involvement. Fxperimental svork
such s muerosurgery,  or e tion of ovariois
pharmacological substances and i adenous nervous
system extracts, and eviochemienl studies on the
substances released at nerve ending are some of
the methods which could be vsed to elucidate
nervous mvolvement in tsetse reproduction. As a
backyround to such studies, the present work 15
aimed at giving detmled information on the mner-
vistton of the uterus, using light microscopie and
ultrastructural teehniques,

Using methylene blue, it was observed that the
female reproductive  organs  were innervated by
branches of the median abdominal nerve (MAN),
Secondary branches (a, b and o) arising from these
pave off nerves to the various parts of the reprodu-
ctive system. Branch (a) gave off nerve iy which
ramified the ventral side of the ovaries 1Ov), the
lateral and common oviducts (Ovid), nerve ag to
the ventral side of the uterus (Ut), nerves ay and
aq to the lateral side of the uterus while ag and
ag innervated the posterior muscles of the uterus.
Branch b gave off nerve by to the anterior dorsal
part of the uterus, bo to ramify the milk gland

covtopliemie infoldimgs (1], secretory vesicle (S5,

Fig 3:

Inneevation of the uterus in a three-day old G,

morsitans female fly. Approximately X 175

(MG), the spermathecal ducts (Sd) in close proxi-
mity to the spermathecae (Sp) and the common
oviduct, by to ramify the dorsal part of the
oviduets and the ovaries and by to the anterior
lateral part of the uterus. Branch ¢ innervated the
posterior part of the uterus.
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Fiod

An clecrron thru,'r‘ll'.‘c shosine a nenve o the

avht contims e ety material SN

Ultrastruetural studies showed the presence, in
the uterine wall, of axons (\), some of which

contitined neuroseeretory material (N: Figo ).
This  olservation strengthens the case for the
suggestion of a4 neurosecretory role o tsetse

reproduction,

The Aorta as a Newrohacnnal Orpan in (Glossiu
maorsita is

LRSS, Awits

In most insects, the corpus cardiacum has heen

90

One of the axons lupper

diorsal part of the uterine wall,
15.750

recognized as the main neurohaemal organ, from
which the neurosecretory material originating in
the brain enters the genecral circulation for trans-
port to the target organs. Recent ultrastructural
studies indicate, however, that in a nuinber of
insects, the wall of the aorta plays a major role in
the release of neurosecretory material into the
haemolymph. In the present study, the role of the
aorta as asynthetic or release site for neurosecretory
material in Glossina morsitans, has been examined
using ultrastructural methods.

The aorta forms the anterior part of the tubular
heart. The tube of the aorta has an irregular
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Histology and Fine Structure

have andiatimet axolemma, and  presumably the
neuroscceretory matertal feaves the axons at such
pomts e the awolemmn, The stroo iself, which
s largely mmarphons, bis electron dense granales
at mtervals alo :

the 1o

Frooew are, probably, the sites

o release o LT e Tetary meaternal mto the

haemeodvinpt

The pericardiad el on e wadl of the aarta
Bovve seanty cvtoploan draess oot anto thine strands
clase tor the dromna or between the avons The
nucleus iy darges compered T e rest o of  the

[ iu)rg.ﬁn'll

Pl ovtophan doe
I'he

ot contun oany

Henrosccretaory nnteried present ultrastrue-

tural <tadvonednoates that e 0 mortans the
worti s oa megor nenrohaemal o orean, which does
not el errete any mtrinsie nearosecretory
matersal
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SENSORY  PHYSNIOLOGY  RESEARCH UNIY

Rescandle Advian almost no data on the response spectiiony of
those sensllis The obpectuve of the continuing
studies on teo Ivodid uel species, Rinpceephalus
appevdicrdatus wod Awmhyviomma carwegalion 1s to

Prote a1 Schoonbioven

Foescareh Seatt obtiun come qualitative mifosmation about the

Creaction pectrn of the sensory cells mnervit-
eSS Wabndde (1975 Postdoetoral Research p e af e deasod sirface senalla apl and mdd
Felluw onctarsis cne P b he cut-tp recording techni-
Dr AV Clark (1956 TOS0) Postdoctorad tte by been adoptedonud perfected Tor recording
Rowareh Felloa vlectraphiy aolomead epone from ek sensilla.

Mrc IR Samn e P976) Setentite Offjeer Ultrastractinad die done on other tick

SO A Ratioro o P90 Techieian species hase o e ot apl and mdd are
oS hcaahe POt e Thecin sradtiphy e ated ol Bave severd features
Voo Neevaoe Dt Bechnead At cormon soth e ect alfacrory cenatlio Farthers

P, et e mieroelec tredde techinigue was

Flecmophn ol A Responae tean ek Oltaeron e b peeanclectrophivaaobogeal tesponses from
Sensdly Obraooced by b G I|[\ Recond: et s apb ot the catthe tiels Hoophilin rreroplus.
Merhid Phve technigpe boe et linntation o that the

tp ol et ticroelectracke s '\LI[lo-l‘I'lt'l.’l“)’
=N Wnadde Vbserted it Yo tae o the senatlum, Therefore

the merociec e nogndy paeks up signads from

Frere o abandant imformation on the ulyastruce. the cedl cddb o e amedinte vicinity of the
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Sensory Fhivsiolon,

espeedly when one o orecording from relatively
arge and mnluply mnervated  sensilhe. Another
disadvantape 1 that  the quality ol the symals
from the sensllum deterorites furly  rapudiy,
this 15 posstbly diee to the damage cansed by the
recording electrode imserted mto the base of the
sensillune. Beeause of the above problems the cut.
tip recording methid  originally  teed on e
antennal sensilla of the stk noth Bombyy mor
wis adopted and modified shghtly to sut the rela-
tvely short tick sensilla, This method s supertor
to the tungsten microelectrode method  becigse
101 possible to detect tesponse patterns of aeveral
neurons within o single sensillum and one can
ety recand from more than one sensilhion o
the same preparation. Another advantage 1 that
the preparition o e bept aive and Tunetonal
Torat Tesst 24 honr od o quabity of the action
potenaans fron the neuron. .
during that perod

The odour

(e consistent
componnds beted it work
are seleeted on the Bises of therr shape flesatahry
rotationad charnctersties and posation of the fane.
Bomal groupns Other tems teted  inelude o
pounds with o known baaloeal activity ke 24

drntorophenal wsowell wn material of hoot wied

R T,

Five avabable ehctrophc anlogial data cathered

>0 fur shows that sensillum apl and md3 are multi-
ply imnervated as shown by the different impulse
amplitudes. It s apparent that the sensitivity of
the neurons in those sensilla are different. For
matance 26 - dicholorophenol stimulates certain
nearons in each of the above s nsilla but on the
whole neurons in apl are more sensitive to the
ahove phenol than those in md3 (Pigs. 2 & 3).
Another difference 15 that the type of responsive
neurons i mdd does not change with increases
i the concentration of 2-6 — dichlorophenol but
the reverse s true for sensillum apl. It remains to
b established  whether high  concentrations of
26 theblorophenol similar to those tested in
the work do really oceur in nature,

By using o range of other compounds it has
heen observed that their effectiveness is a function
ol ther molecular types and position of functional
groups. similar  to observations made on  the
olfactory sensilla of other insects, the cell typesin
the ek olfactory sensilla will b identified by
ther “reaction spectrum”™ to those compounds
which either cause excitatory or inhibitory res-
[)“ll‘:"n.

Fleetrophysiological tests provide information
about how w sensory cell or group of sensory cells
respond  to o particular stimolus but tells us
nothing on how the animal as o unit responds to
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Fig 2:
represent manograms of 24

28

—— ————

Electron phystolagiea response from sensillum apl oot Aviblyomma variegatum, Numbers, alongside cach trace
dichlorophenol apphed aca stimulus. The two lines below cach trace indicate

de potential and stimuhry marker respectively. A change in the baseline of the stimulus marker indicates the
arrival of the stimulus coin iding with changes in the impulse pattern and frequency
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that stimulus. The animal’s response is a function
of how the central nervous system integrates the
sensory input and the resultant motor output,
Controted  hehavioural tests are thos conducted
to providde the necessary information about the
ticks behaviour towaeds kaown stimuali.

I s assurned that results from the current work
wHl provide wome mformation about the nature of
adecuate olfactory stimuli which influence tick
behaviour. Thi knd of wformation prepares some
of the prerequiaites necvssary for the evolation of
useful bilogical control and other tick control or
ninagement method:.

Effecets of Age and Hunger on The Pattern of
Singtong Activiey e Glossia morsttans morsitans

KL Sam

It has been peported (ICIPE Annual Report,
1979y that both nale and female etse fles
showerd a clear U7 Shaped durnal pattern of
singing activity v LD 12:12 Those studies were
restricted, however, to yvounyg fhies and the first
day after feeding, In the present investipation,
the above studies were extended to determine the
effects of age and hunger on the pattern of singing
activity.  Experiments were  also  conducted to
determine whether or not singing is under endo-
genous control,

Teneral flies weee fed and then placed indivi-
dually in a plastic vial (1.5 x 3.0 cmi) sealed with
polythene gauze at both ends. The vials were

S AMNAAAINEIAAA AN DAL NI

Yl

-2S

napula pattern fooan wensdluns wdd of Amblvomma variegatum,

! oo dichlorophenolapplied as o stmslus and cach trace

then placed in the acoustie laboratory until the
next day when these young flies (2 days old)
were tested inoa hght: dark cycle (LD 12:12), in
constant  darkness (D) or constant light (LL)
over o four day pentod. Mature males and both
mature virgin females and  pregnant females (8
day. after emergence and foed daily) were similarly
prepared and tested in L9 12:12 for 5 days. When
the flies were being toswd, no bloodmeal was
offered to them, Recordings of singing were taken
by histening to each fly at hourly intervals between
0530 hours and 1730 hours cach day.

In the case of young flies, as shown in Fig. 4,
a clear diel patlern of spontaneous sound produc-
ing activity emerged in LD 12:12 on day 1. Both
males and females showed a distinet U shaped
pattern of singing activity during the photophase.
The peak activity occurred during the early morn-
ing after which singing declined steadily till around
midday when it reached the lowest level, In the
tate afternoon a second peak occurred at 1630
or 1730 hou-s. In total activity and duration, the
afternoon peak was less than half of the morning
peak. Singing during the scotophase was negligi-
ble, Singing activity on day 2 was characterised by
1 moming peak only. The afterncon peak was
completely  absent. The morning peak on the
second  day  was conaderably less than on the
previous day. On day 3 and day 4 virtually no
singing oceurred and most flies died of starvation
during these days. No significant difference be-
tween the pattern of singing in females and males
(X~ (3€)= 22.07) was observed,
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Fig 5:

of mature virpin temale flies singing and wolid sprare s indicate

to Fig, 4 for other details.

Fig. 5 shows the pattern of sound production
i mature male flivs and  mature virgin female
flies in LD 12012 Singing actwity of hoth male
and female flies wis characterised by the complets:
absence of the afternoon peik on all days, Less
than 107 of the experimental flies produced sound
on day -1 and there was virtually no singing on
day 5. Although females seemed to be singing
more than males during the five day period, the
difference was not syunficant (X% (28) = 38.80).

The pattern of sound production in the case of
mature pregnant females (Fiyr 6) was not signi-
ficantly different from that of mature virgin flies
G236y - 4701 ). although in the case of preg

96

Sound production in mature Glovson morsitans worsirans in 1.1) 12.

12, Solid dircles indicates mean pereent
the mean percent of male Ties singing, Refer

mant flies virtually no singing oceurred from day 3
onwirds,

In order to determine singing activity levels
with advancing starvation, the mean percentage
singing per day was caleulated. It became quite
clear that singing levels decrease with advancing
starvation. In young flies there was a sharp fall in
siping levels after day 1 of feeding (Fig. TA). In
the case of mature male flies, mature virgin fema-
les (g 7TB)Y and pregnant females (Fig. 7C), how-
ever, there was a more gradual decrease in singing
with advancing starvation. Similar trends became
evideat when the flies were subjected to conti-
nous light or dark conditions (Figs. 7D and 7E
respectively).
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Abhouph o vouny e the alemoon peak
wos evident on day D ondv and was virtaolly abeene
inornature fhies of both aececon ol dae s
o122
sShopes nattern typreal of other died responnes by

TNy

Ie h.’l.‘»l“[l“}v' A s to Yeltow the

G morsiur s such s
fladit
Gifactory
and field biting activity.

Iy contriest to other behavioural rhythms how-
ever experunents e conbinuous hebt (L L) and
vontinows darkness (DD mdicate ittde svidence of
A char arcadian rhyvthm of S and productuon
sinanny may therefore be o direct

the rivvthin, of spontaneous
T

activty, optokueti e Ve R,

CESPONSIVE Fens, probily, ve ponsivetiss

respoiisi to
eYOEenolns fuctors or may be aomanifestation of
sotne behawvrourad aetvity the meaning oaad signiti
canee of which needs o be ivestiated.

The wveesave deerea-e i total daily gy
AactvIty during the courae ob starvation s sharg:
contrist to other behoviouss! patterns such
spontaneous fhpht aotivity, vicaad tesponsayeness
and probiys responaveness where actvity and res-
ponstveness increiee exponertially donng the
course of starvation

The relatonsibon between sanang activiey favel,

and the devree o savation suggests that the
averise dasly aneine oy beorelated o the narp-
tonal state of oty amd that some feature of the
tetahnhe pecerve s aay altimately control singing
actvity, has WCLIVELY
advaneing starvicion can e explained by the
bypotheas that sith anereasing starvation. the fly
saves el enerey for host Tindimg aetivities and

anany deereases  with

that s b no ammediate soevival value to the
eividual ot
the decreane e siang danng the cour-e of starva-

e parcticular moment. Moreover,

Hon o contrast to oder myvestidated behiavioural
patterns dmpdes that amenng s oot w0 by producct

of other activities, bt houdd b conssdered as

an ndependent tehaviound patteen

Feeding Deterrent Receprors i the fast lusar
Atrvan Aty wonn Spodoptera exempte wlk)
Fepidoptera, Nocruidae A Study using Salicin
and Cattein

JN L Clark

Abthough  the  offect of antifecdants which
produce disruption of receptor function  have
heen stuaied in relztion to the African army worm,
Spodoptera  exempte (Wlky,  the  presence of
spectfic receptors sensitive to feeding inhibitors
amilar to those reported for a number of other
lepidopietous  larvae have not creviously  been
demonstrated. For this reason a study has been
undertaken using sixth instar S exempta to deter-
mine the sensitivity of the larviae to two com-
pounds, saltein and caffein, known to stimulate
feeding inhibitor receptors in other lepidopte-
rous larvae and also to determine the effective-
ness of these compounds as feeding deterrents,

H

Electrophysiologieal evidenee sugpests that the
onlv snouthpart receptors sensitive 1o the two
test cnemeals are the dateral and spedid sensilha
stvloconea, and that the gadeal palp, Labsal padyn
andd thie Prhral sensillc covloconica oo not seasitive
caffemn, although there is some
response trom the fabral seasilla o

to salien and
Ineonisist ot
caffewn Many lepidopterous larvae possess feeding
inhibitor receptors i ther stylocony sensilla and
similiar receptors have also been reported on the
labrum. It may be that the salt sensivive cells in the
labrum of S. exempta respond to ather feeding
deterrents Eleetrophysiological evidenee suggests
that it is the sodium chloride sensitive cells in
the sensitla vtyloconica that respond to salicin aned
caffemn. This s horne oul by other evidence; in
the lateral sensillum, tve out of four nedrons are
senstiive to phagostimnlants (sucrose and adeno-
stie and two to sodim chloride, JU s likely that
1is these fatter two neurons that respond  to
salicur and caffein, In the medial sensithum one cell
respoads to suerose and meso-nositol, aad the
renimning three respond to sodium chloride at
vitrous concentrations. Simtlarly it is likely that
o of these thre sodium chloride sensitive neu-
rons are involved in the response to sahein of the
medial senstilum,

Recording with mixtures of caffemn and sucrose
from the lateral stylseo ie sensiltune did not show
any disrupting effect on the Lateral suerose recep-
tor by caffein, nor did prolonged  contact (3
minu‘u-s) of the receptor with cuffein solution
(R ‘:M; affect s subsequent response to a
stcrose solutton (100 <My, The feeding tests con-
ducted with saticin and caffein suggest that both
compounds inhibit feeding, but not completely,
at the concentration used. The maxillary cautery
experiments suggest that this mhibition of feeding
15 stll present in the absence of maxillary fnput,
and further experiments suggest a seasitivity to
silicin, caffein and sucrose in larvae with maxillary
and labial palpi cautery and labrectomy. This
fact s interpreted as indicating the presence of
other chemoreceptors in the bueeal cavity.
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{able 2
witected by Caclomyces mndicus,

Ninber ot Anoprcle. gombiae Lavae collecied from Mwamone Pool 11, and the number and peicentage

Infect.

Date of collectiona lurvae larvae % Infected
Septo 1 7 6 LA AA
Sept 3 10 4 907
Sept O o 2 2 100%
Octaoer (Dry monthy
Novo 1O 0 0 0%
Nov o UV, a] o] 100%
Nov V. 0 0 04
Nov 2o 14 11 18.6%
Nov Ui 15 13 H6. 74
Novoooy )] 1

after colleetion. The number of infected
uninfected  Lrvae and  the pereontage  of
ifecied larvae for carh sample were recorded
(Table 1 and Table 2). Definite dentification of
the Tourth instar larvae was made, and the lesser
determined  to

day
and

st wers Apecies e possible,

In attempts to obhtmn experimental imtection of
lrvae of Anopholes ganthae by Coclomomyees,
Meuspratt 1196 Lo wis unable ta obtiun repentod
infections, He feld that, santeble chimate
couid probably he

prereentiaye

Uiven
condittons”,  he suecess il
the

by Coclomomyees have heen reported to vary from

Sinee mfection rates i nature
onee ecolomeal drea to thee Gther, the environnental
dicta precented i this prefiminary report, athough
representing only o

snportant tep toward anderstandingt the epizoot

sthple eason, may be oan
wlopy of Cocloniorivees mdiens along the Kenya
Coist,

A comparative pereentage infection of the two
poots andicates that the fungus, Coclomomyees
higher levels in Pool T than
Paol T T coudd probaidy he dus 'o one or

reaches Mwamaom
more factors of the physical environment opemting
differently in the two pools,

The absernvation that o higher percentage of
infeetion oceurs in fourth instar larvae than in the
leswer nstars may be interpreted 1o be o result
sunply  of longer expowre of the fourth instars
to the inoculum i the water. However the possibi-
lity enisty thut the infection ween in o fourth instar
have mpialty inoa lesser
instar, and the funos had pot developed in the
SeSser o instar tooa detectable stage ot the time of
sampling

larvae mvht Geeurred

Cede tneictis tes distribution and the

eee 2y of infeetion p(:r-}\ .Jnng the Kenya Coast

nmaomyees

WL Otieno, M.O. Odindo, DAL Sabwa, S, Muty

Coelomomyees  vulicus a highly  pathogene
fungus  to the malaria  transmitting maosquito,
Anopheles gambuwe was first recorded in June from

100

1eo7

temporary pools 2t Kongowea, Mombasa, In 1980
the knowledpe on its peopraphical distribution
has extended to two other areas, Mwamoni I and
Mwamoni 11 voth in Kenya Coast. After the dis-
covery  of  Coclomomyees  indicus from  these
site, Investigations were initiated on the physical
ceology of the infection pools. In the three laca-
Hities where Coclomomyees was active, two pools
were permanent mfection sites, while the other
host larvae were attacked. only intermittently.

In an effort to deseribe the conditions surround-
me nfection of larvae, measurements of tempera-
tire, hivdrogen jon convetration, pool size, bottom
sedimentation, turbidity and biotie composition
were cdes pHowas read on pHydrion  paper
tMicro Essential Luboratory): temperature readings
were taken using i thermometer; and turbity using
iowhite dhse,

The main features of
stmimartzed

the observations can be

(n Temperature
The mean temperature for infected
pools was 31 3°C for 8 readings, with a
range from 26°C to 39°C,
(i) Hydrogen ion concentration
tlydrogen  ion  concentration of 8
sumples taken over a four month period at
intervals of one week from the three
infection pools gave a range from 6.00
Lo 8.00 {7.30 mean).

Pool size

All the infection pools varied from
relatively small structures during the dry
spell to large bodies of water (over 5,000
litres) in the rainy season

(iii)

Bot.om sedinientation

Two of the infection pools (Mwamoni
I and TD) have black clay soil; while the
Kongowea site has loam suil,

(iv)
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(v) Turbidity
This varied from as low as 0,38 1o
das haph as 1007 (wath o miean of .69 1
K oreading samyales

{vi) Biotie of poc's
Sote campostion depends on the
stability of pools. In the more permanent
parts of the pools the follosing organsms
were sampled. farge numbers of the orangy
Cladocerians,

copepodas Tyiptopsus NI

amphigpods, ostracod., dystiends, hydro-
philids, corrauds and tadpoles,
Further invesiipations are fow 1 progress

to compile data on enviconmental pariuneters
pertanmg to stuation, e nonsmbeeted pools for

COIMPIrAlve purpose.

Pite Strucnre Stndies on the Spotangia of Coclo-
oy e inediens. a tongeal p.llhn},{m'ﬂ ol Anopheles
st biae

asanalle, 1AL

Wor. Otieno, BD Kobowaro, P

Vinutalia

Covlomomyees an obligately parasitie fungus
ocearrg e the covlom of mosguita and o
Pt other diptera Birvae, was finst desertbed by
werlm e 19200 Couch (194
Blastocbudierons nature of s genos and plaeed 1
ot oew fanndy, the
Bl toctidules More thae 30

Coelamionsyees have been desertbed soth all but

n"ilvr

aoenrring e mosopito Lrvie, Most species are hiost

specific, hence proper adentification of the host

recognized  the

Coclomomycetacen i the

specie Of

Inseet Pathology

Mmosquita 1 bmportant. Species detenimnation is
also based on the size, shape, and surface strueture
of the resting sporanpia; the type of sporangia
present, whether thick or thin walled or both: and
myeelial  characteriatios as revealed by ngnt
nueroseapy
However, recent  advances  indicate that  the
Scunning clectron mieroscope (SEM) has become
i very powerful tool in providing additional taxo-
nomic information. The present study is aimed
at vy an understanding of the surface structure
of sporangi usmg SN

Sporanpia for study were obtained from freshly
collected mosquito larvie, from larvae preserved
i 107 formahn or from larvae dned on filter
paper. tnall cases the infected tarvae were dissected
i distiled witter soas to disperse and elean the
sporangiia. The sporangia were transferred directly
to  quartered ¥ mm? were
attacned to specimen stubs for the SEM or were
collected  on G 45-micron (M) Millipore filter
paper by using o Swinnex-13 filter unit. Tho-
roughly dried specunens were coated with carbon
followed by w gold-palladium alloy. Preparations
with a Jeol Scanning electron

coverslips  that

Were  exathned

Mcroseapne,

e band Fie 2 show that the sporangial wall is
foothullshaped and arrayed wath irrepular anasto-
mosing rulyes which are separated by strine that are
posttioned perpendicular to the ridges, ‘The demon-
stration here by SEN of striae between the ridges
confirms the report by Couch (1945) that such
strive are present i these species although not
mentioned m the ariginal deseription of lyengar
11935,

Fig 1:

Asporammim 'S of P, ¢ n.'lmnmu'w evmdicus X400
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mvees gdieos s Chaar abinny taderanee aned e

:
survivad of cvelone g g sdneday poand

Sitscep by of itierent Voo ecies

Two wroups of cvelop . from o difforens pools
were brought snto the Lihorator,

andd nlentified
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i ot the sparamand b ab u fangs, Coclomoms e o s showaing vid

ves o “riae

as Microesclops menucties aned Mesocs elops pdosus.
The colonies were mamtained separately in the
Liboratars on an epp volle diet. Coeclomaomyces
mdters restine sporangia were obtamed from field
colbected darvae that had been stored at 470 on
mos-C flter paper for approxiniately two months,
For each teat ane fully infected larva from various
teasedd apart na drop of distilled
plastic trimsparent container. After
hour.. D0 A'_\']Hl'h were added. One
Bitndred ~econd mstar Trvae of Ynopheles pam e

SOUree s Wits
wWialer o
abont I

were then addeds Water temperaiure was ustally
; I‘l{'

Infections ovcurred consistentdy n the contan-
ers with Mieroeyelops minutus, bhut not i those
with pilosns
appreared around the Thth day

Mesneveloy infections usually



The water source had no effect on the outcome
of the experiments,

salinity tolerancee

Microcvelops minutus and Mesoeyclops pilosus
were exposed to various concentrations of sei
water for two hours, after which the mortality
percentige was recorded. The tests were carried
out mn four replivates at each concentration. Both
species were found to tolerate sashmtes of up to
307 sea water, after which toleranee decreased
sharply, reaching 100 mortadity for Mesocyelops
prlosus 4070 sen witer,

Table 3

Sk ('plll:lln-, o twi y‘.l-n[) spedies ta Coelomo

Py e o

INFECTIONS
Microcyclops Mesocyclops

Water source I TA4TE IHIU\IH

Tap water .
Dutilted water .
*Pond | water .
Pond 11 water +

sPondinfected with Coelomomyces

Favte 4 Salt water tolerance tor Microcyclops mintus
and Mesox vclups pxlm'us
& mortality
Microcyelops Mesocyelope
o

% 564 Water moties pilosus

V] 0 4]
[ENN] 0 4]
125 0 0
2050 125 1.25
a0 25 0

100 5.00 0
200 5.00 1.25
400 T3k 100.00
KO0 100.0 -

1600 - -

Insect Pathology
Survival of evelops o dry soil

Sotl s collected from a known cyelops habitat
after o dry spell of about two weeks. In the labo-
ritary, the soil wis put 1 petri dishes and flooded
with tap water. Obsenvations were carried out for
emergence of cylops, and for the developmental
stage at the time of appearance. This was repeated
after two days. Fach set of experiments was carried
out in three replicates. The eylops emerged from
the soil m the copepodid stage, about 18 hours
from the tme of flooding.

The potential of Coelomomyees as i biological
control agent depends to a large extent on the
presence or suceessful establishment of a copepod
{Cyclopsy which have been demonstrated to serve
as an intermediate host for the fungus, Coclomo-
myces species by several workers,

Whisler et al. (1974) reported the discovery of
Cvelops vernalis as the intermediate host of Cocelo-
momyvees psorophorae, which attacks the larva of
Culiscte  nornate in North  America.  This
announcement wis of major significance and has
had a direct bearing on Ceelomomyces rescarch
currently being pursued in various laboratories.
Similarly Pillai et ol (1976) demonstrated that
Tigriopus sp. near angulatus served s the inter-
mediate host for Opifex fuscus and Aedes australis.

Cyclops are found in most mosquito breeding
sites, and  seemungly even in dried up ponds.
Thus successful exploitation of Coelomomyces as
future biologmeal control agent will necessitate
identufying  the right cyclop species  (as  an
intermediate host) for vach Coclomomyces species,
Furthermore, a precise knowledge of the host
ranye for each Coelomomyces sp. must be obtained
prior to any field applications of the fungus.
Ecological factors such as salinity tolerance, pH
and temperature range requirements will be vital
information for successful establishment of Coelo-
momyces where it is newly introduced.

Table 5: Emergence of cyclops frem dry soil after flooding with tap water,

Hours after flooding Nauphi

Adult

Adult + Egg-sacks.

40 -—

soil flooded with tup water

+ o+ +
!
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.\lurphnlugfh.nl Viatetion aed Prevadence e ohe
Postans oty

Ihptera

Cuticnlar oot v Gilonana

pedlicipes (GG e
MO Odindo, DA Baver, B Rokwnro, P
Amatall, W N Oneno, DAY ~ahwa

Cutieudar hesrons 00T bve beenn Obaenved on

I Lelossina spectes candht ot freld g Kenva, i

Gomorsipns contedde Sronn Zorien andd o Bt
tory-oeared G oo tans o the coatad area o
Kenva, 60 pallilipes popatation o o b
werdence S O T the o vang et o it
S aied to sty the cariion oy e forne ol
lestone andd to otempt to e plam the daffegen,oe
) these vartation-

Chalbier bicomiead traps were st up m four

lovalites

W Virving veyeliation types. Weekly
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sunples were trapped mr cach area ad esaanmed
ttker o WHE M S et mieroscopee Thie foetae
woere worted g thee tvpes of Jeston on

the ventral abdonunad cutic e, and photonnero-

boaring 'L

eraphs taken on ac Lewe Dl B200 mieroseope,
Pivsties were Gl proceaed for cannmye clectron
I leroseopy i

tn SEND st e abdomens wene plaeed o 2.0
cacodvlite balfered chanrddelivde and
iy

TR HINE
ailonsedd oot el then dehydra-
e hronad o vredin s sr ol O deohiol to absalute
ctliaeol I crder 1o o arface debiria, the
abedoen . were dedned n the ultrasonie cleaner
o wies coating of the ecuticle

for Vonnte,

sitoestractedd Doy b Boars with cthyl acetate in
A oshlel apparatus Clean <peciiens were then
doubde conted withy carbon aned vold i vaeuum
cviaporador and observed i acJeo! canminge elecetron

FHCTroscope



Four

Ll o letons swene oboeroed on e

ventral abdonnnal mtecunen

A detfite ddepe oo Gt st e dotia

g it whien wan cther Shatlow or deep

The edges were crcaronaliv reed and the
leston often dend o0 black shany surfaee
Dameter 08 1 O Pheee woere redvrred
Lo s mecrotie depressions END) (B By

- g0

A low P
MAWON o

N orinsed owarty grron
cularly wsoried watho the upner anedonon
!

P o ety

aver the cropoand e oo e T shape
of the woarts vared oo a0 il rideedd
dark cutobe toan vt e Thinorous
prowth ristnd §omes abeess the ot alar
surface tFus b Thowr o few were prorons,
some were dirk and <ol They were
referred Lo e ot warts (N

{risect Puthology

A dony cear varviny trom O 1 to 3mmon
leneth and often cavering the whole
engthe of  the Ghabomen Thiese lestons
oecnrred ertboer gy or in groups. They
were  remtnscent o ol wounding of  the
ctittele referred o s emergence wounds
PR R D)

v laee pnmber of necrotic warts

Anoalmiost perfectly round and preguicdly
Ahugpeed bemon with o dark central core,
The central part of the leston was extre-
mely brtle and fell apart on hirm pressure.
he leaons were neither rinsed not depre-
sad, and were called necrotic lesions
(N R Gy
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pallidipes X 290

thedse on the wadomen of €

W leng

oo wonrdd W ranng

An
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Inseet Pathology

bigt A i“‘

Freld studies on th

for prevadence of the different
festons showed that the proportions of fe on
Lot vared for e Jdifferent trappg arcas Clthle
Gy NT bemyp the nost prevalent CLow olb areas

Cho e e common in female than made Ut

Tl ared s
Work elowesiore foo oo tat three kinds ot
fesion D W0 and FAWY can be induced by

tecatoloyeal damace to e et cuticle, It has

| abrle Incrdence ot cntcnla fevens an Gloon pall

i)
Enetae
Frapping NL
. T 4 .
site Lonth (;({ o7e] J
Shunba hills May 1757 [}
June 250 3.0
July 397 44
Auy : IR 3.6
Sept 1491 193 19
Oct 1 241 bl
Muhaka June 28 a0
July w 164 0a
Sept I 192 I
[RICH 103 161 1.0
Dians
Ukunda July 187 312 1.0
Aug. 172 175 2.0
Oct 136 212 52
Mwabungu Auy. 160 260 3.9
Sept 14 143 3.7
Oct 49 125 27

v'l(uumru;l.q\h of wnrecroty leston NI

whipes

99
9.1
10.0
8.7
20,4
1.9
15.6

Al
10.0
182

S

102
102
16.0

Con the abdomen o Gopallilipes X023

also been shown that a suspension pwepared by
muaceration the cuticular lesions does not
traizsmit infeeion teneral flies when passed
into the fly orally, by nicrommjection into tsetse
hoemaobvmph or by topical application of the CL
stspenston. We therefome propose that NI, NW
and P non-infectious  teratalogies caused
to the woect e its normal habitar, The sites from
whieh the  flies were  trapped were  therefore
important, for the prevalence of the lesion type,

o7

to

1T

A our trapping sites,

Vootaebse heanng lesions

ND NW

d 99 d 99 499
1.0 2.0 0.3 A 0.6 5.6
1.6 7.6 (TN 1.0 1.0 7.2
)9 IR} ) 1.1 2.6 2.4
S ] 31 - 1.6 0hH 9.7
10 106 0.5 0.5 0.3 2.8
1.3 1.8 0.3 1.5 2.3 5.1

.1 - 9.5
145 8.1 0 0.4 4.6
0.5 5.7 - 1.4 - 29
2.3 6.4 - 0.4 n.3
1.4 5.4 0.8 1.8 1.4 6.0
1.2 1.2 .9 1.7 2.6 6.3
2.0 6.6 1.1 2.3 1.9 9.8
1.0 1.2 0.2 3.1 i.2 3.3
2.1 10.2 0.5 0.5 2.9 2.7
0.5 10.0 - 0HhH 0.5 5.0
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Briefly, the vegetation types of the four trapping
areis were s follow,

Mubiaka Forest ow rehe of & tyeal rain

forest  with  tall thick

underprowth, The edges of the forest have

hard woods and
been cut down and the secondary thicket
supports low population of (0 brecipalpes
and Gooaustent and shghtly larger numbers
of G pallidipes. Muhaka bad a low number
of total CLcount. For example in October
Choeount was 2397 (N 261,

Shumba Hills consists of tropiead prasshand
titemspersed with thick clumps of trees and
oceastonaily, areas of thiek non forest,
Parts of  the natural habutar has been
cleared and planted with »oft woods, Both
mittural ol planted foreat support large
aumbers of (¢ Shunba Hhlls
had o ngh CLocount e October (12900
Noodul).

padlidig s

U kuneda Draom ard Mawabungu have o
secondary veitanion of thieket and hush,
Octaober

RETA

maindy Faettane CLoconnt for

BV e Uwo o siles woaere 390970 (N

and 3H.277 N 219 reapectividy

b the testa ref orred 1 vabave formetion of N

coubit nor be moseed by phveaeal wounding, I
vt therefone propoaed that N e cansed b o

strempt ooy parasttords to parcatize the iy

thaotsiad rerion ol tatae T fevons wern

therefore St to e the e ffect of Toxins passed
o e it nt Ly parasilonds There appeared
v b mant s ot an ovipo-tor in the centre of

Sl heon,

Foach
fJI!Q"I

attempt to penetrate the

salesine ! i)u'.\.n-'.'n-r, and the Proves,; awys
repeded i b thee characterstie pattern of
\‘{

N IS

[he

potn, partrenbarly the o

Wvestniaions oo citnoadar leaone s oon-
and evta pathology

of necrotn leton-

Viruy-
Austen

ransmission of
palltdipes

Prelimimary Tests on the
like Clossing
Glossimdae hprera;

Particles e

MO Odindo, DAL Sabwa, P.A Amutalla

Duts acerving from abservations on the freque-
uey of sahivary gland hypertrophy (HSG) in field
populiations of Glossing pathdipes have shown the
prevalence of HSG v very youny teneral flies
(ovanan category Oa and Ob), {lowever, it has
hias also been observed during the same investi-
gations that tsetse files in ovarian category 4, 5
and 6 also showed early stages of HSG. Hence
whereas the former ohservations supnorted trans-
ovartun - and/or transovam transmission of virus-
like particles (VLPs), the latter nmust mean that
G patlchipes can pick up the infection during
thewr Hfe-time, resulting in hypertrophy of the
sahvary plands.

Intrahaemocoelic Infoction

ACTO pb Microraps (R) micropipette was gra-
duated 50 as to deliver 1. pt aliquot suspension.
Micromjectors were prepared by heating one end
of the micropipette over a bunsen burner and
drawmp 1t out to form a thin and extremely
sharp needi» (<2001 mm diameter). The micro-
mjecior was attaechad to o dispenser  (a rubber
bulh wath tube supplied by Drummond Scientific
Connd wsed to draw 3 plovirus suspension,
which had been purified by differential centri-
tuvation and membrane filtration.

Teweral (00 pallidipes were injected into the
hollow st the tip of the V formed by the sutures
coan D and 11 Sixty-five tsetse were
thit intected by it shacmocoelic pathway with 2
al virus stuspension,

between

Oral Infection

A second proup of 65 flies were infocted per vs,
A TO bl micropipette was used to draw a virus

Fable Salivars ohendd hyperrophs i Glo patlidipes atecred with Viros ke pattiches by two p.nlhw.lys of
mibedction,
No. days No. tuetse Cumulative %
post infection ies infecetion
! I ol

0 37 20 e’

7 14 16 6.2
10 14 13 6.2
13 G 8 1R.8
16 6 -4 25.0
19 2 1 3.3
22 - 1.3

Notes: ‘1, Infection by microinjection
,'i Infection by oral feeding
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suspension,  and  holding @ Letse between the
thumb and index hnper of the feft hand, and o
micropipette with the nght, the probosers
iserted into the end of the nueropspette so that
only the up of the fuscicle wis dipping anto th
haud, Flies took up the gud better when the
free pnd of the micropipette rested on the ade ot
the fuscichs rather than swhen dinpang directly mito
the lguid, Tsetoe took up 00 pl ofvire rgpen
sion. The o tewe were fed ol b oop

crbhbnt ears
290 and oAb

ol R,
were dissected for

Yyt

and reared at 279 1

aned samples of JoWerehe,

[SFR AV

Flies with HSG wers observed trom o days post

miection i toth mtrchaemacocke and peron
feeted e When alb Shes mtfected had been
Dot a3 ek L N ST o the tavtse

tie atrac-haemocoche pathway

20 of hes mfeeted Jrer o onowere

infected throneh
ancd 3030 0N
found to e HSG CEable T The transmssibility
of VP the frebd et establin e

A Son loade ttons Tneewinmental

Cutrenbar Lestons

Diease an Cdo s Speies
1.6,

Ocdinder, DAL Turner, WA O,

Nnttadla

Mooy
Sabea, PUA

]

Known

band tumorous prowth,
vartois o i
may b acoenied wath nucher polyhedross
intections (Pacwdoletor warpuneta, Hyephan-

Cuticutar fearan,

to acedr nseet s

of
el

Aree

wirits
tred cunedl Previous mvestications had shosen thit
% Glosima specwes had bearons e the abdomend
i tegient o padludipes, G0 swvnnecton,
(s

Farther work was desined to povestivate

austent, Juscipes. (0 brevapalpes and G (o
IN'/I‘U.\'
thoeinfectzons and cantageows nature of the lestone
e {d mrarsitans

Preparation of Lesion

The teetse fhes 0 cnorsttans, bearing forr

Kinds of necrotie feston (NL), neerotic
depression (ND)), nacrotie wart (SNWEand emerge-

festons

tabde &

treatipent

Fine

lrays post Infection

infecdion - o ——
Iny 1 Oral Tapical
- o PR
3 ND~
2K ND
77 ND
Note 1.

Treatment

2. ND - necrotic depression,
3. EW - emergence wouned
4. NW - neerote want

[nsect Pathology
voere winhed e wiater and sur-
17 wodin by pochlorte solution
bearmy sunihar fesion type

nee wound (BW)
face stershonad i
for 7 nnnute. atee
were stertle divaected and the CL carefully neised
off. The bestons were piaced e sterile distilled
water o specineen tebe wand mncerated to form
Ihe suspension was filtered
to preserve any  bacterial
fungml spores or myceelia/

a fine
through

protaraan

sthapetinton
-l cloth
Gr celt .,

cand vt parnete;
fnfection of Tretae Flies

Newly fies were divided into
four groups (32 Gelee cach) and ingected with 2l
of the purificd NL, ND, NW, or EW suspension.
A fifth group of tsetse were mfected orally using
Microcaps () micropipettes { Drummond Seienti-
fie Co., USA). To asixth group of tsetse H pl of
the CL osuspension was apphed topically on the
cuticle.

emerpaad teneral

Physical Induction of Cuticular Lesions
Neonatal teneral tsetse were numbed at 29C
and three kinds of wounds made on the ventral
abdominal cuticle to simulate the different kinds
of lestons observed on the tsetse cuticle,

The taetee thes were oxamined every week for
11 weeks and the type ot lesion forming on the
cuticle noted N sample of tsetse was also dissected
fron: vach group cach week mud the salivary gland
evamined for hypertrophy.

There were no Cls on teetse fhes infected per

by topreal application. Al which
Cls were ainduced by wounding the integument
formed either ND W or NW tvpes of lesions
depending on the nature of woundig (‘Table 8y,
NLsowero nat formed by physical induction,
topieal appheation, micromjection or fecding on
ClLosuspension. None of the dissected tsetse had
the salivary gland hypertrophied. The evidence
from these investigations  show  that Cls on
Cilossina are teratological in origin, and are non-
nfectious and non-contageous,

s tsetse on

Cumulat e samber of tevse thies GLoprs moratans showing cuticalar lesions at 3, 28, and 77 days post.

Induction

Stab Finch

en P Torewd vty
11 MD AU2ND 12NW! AIND

il ND T3EW, 2ND 12NW, AND

11 ND 13K W, 2ND

1ONW, IND

Tsetae flies micrompection in the abdoraen all bore tesions at pant of entry of needle.
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Gut AMicotlore o Stem-borer,  Chilo

partellis " Swinhoe

Maurse

DAL Subwa, WAL Otieno, 2T, Dabrowski, PoA.
Amuctadla

Reavarch  continues on the  put  microflor
species composition of Chilo partellis Tarvae andd
e pasabie robe m e resistanee of moee andd
sorghum plants to the harer's attack, Dssections
have been carned out on 80 Larvioe, revealing o
wide range of bacterial Py e and on Yl species,
Sore have Leen dentitied ta the species leved,
atil conparsons done o the datlerence wsperees
camposttion between nneze and sorghum larvae,
The cansteney ol ecurrence of the different

Poaliatess b v e dete sy

ferte condilies e Larvae from the

frebdd swere e theted with chiorotorm, e e

ey

oral wned nod e waded Thiee were surface

terthzed o 4 ol Lvpeocblorite, the g

coeptiealiy r eted out e doheed e sabine,
oo rcqreny o v thens gneditely caltaned i,
(IRIPRYN
Seutrier e 0N\ ar Broaan et Dnfaaon (BHI

},ng.. Gyt

Saberatd detpoe A

eabated ot SH70 under derobne
Ve E

cobtared i g

condition hoar the colatie . wore

were dote from colony

Palde o Ddenntn v e o donl

Lot n Sutiag Icdonmonig.
ernntosd
Cioan e tion

Uirom Ih

at +

pH 57

inbysarvme © D

mn B Nl

Aataerohieally -
Uik of

Citrgte r

Propmon.ae
Clucoa: + {acid)
Lavtoe
NCrone
Nl + (acid)
Arahintose

e tose

Adonital

Sorbitod

rateatod

Maltone

Frosatol

Ni), to NO),

Catalase ~ .
Dlroise +

H.,8 production -
Indole
Acetyimothyl carlanol

Pyceyanin +
Stareh hydrobya,

Voges Presibieur

Fig volk tegt

DUffable pigment +
Orxidase ¢+

Bactlls

prowth charucterstes, morphologieal appearances
and various hiochemcal test CFable 9

Ten different bactenial tvpes and a yeast bave
polated. The frequently  oceurring
organian bemg the yeet which b been asolated
i el but one of e e ts dissected.,

heen nost

Pocudamonas Smadl pram-negative
sy and are not spore-for-

trers Form o greenish Pigdment on agar,

e onsg

rods o ur
which Tater turns pankish brown,

NeTrdiin e eseens
cells that

Apsar

Short, motile rod-shaped
we sometimes almost spherieal.
coloties are hrght red in colour.
Hacdlics proup:

ped hacterin of

These are pram positive rod-sha-

varying sizes that may
ocetr sy orin chams, Many are spore-
formers smd orow well on nuetrient auar
under aerobne condittons.

Cocergroup: Crane posative spherweal eells geeurr-

e smehve mo two’s chains or in clustors

Tewst CCandida spi A budding veast that Erows
very well on SDA medin with hyphae,
Tentatively identificd  ws Candida  sp.

TR IR TITTY Toorranisins

RIRINIIN] Hacllie

cerenus PTG O sahidi
+ ‘.
+ +
R -
+ +
+ s
+ + +
+ (acid) + (acid+gas) + (acid)
- + {acid)
- - + (acid)
+ {acid)
+ (acid)
.
+ +
+
+ (weakly)
+
+ +
+ +
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Table 10
sotgham plint

Insect Pathology

Frequency ob oecureence and doatmbution of mictoorganisms in bavae of Chilo partelle: fiom waize and

[sokate Frequeney of Distribution Distribution
accurrence in maze larvae in Sorghum
{(n = 80) fno= UKy barvae
{n=5H2)
oete o s der i g $H At RS
ST IN RTINS TN 3 0% BRI
Pl adindi 12 17 % 134%
Hyodle oo ] 17% T
Plor Bontermon o 7 14.3% H.H%
.'II‘.'.‘ e te s p 30 2H% 2%
o 10 14.3% i1.0%
1) 31 460 34.6%
10 ah7 5%
2 11 17 11.64%
coondida o T4 1047 08

Nse and sorghmm appear to have fairly uni-
forme and sinbar bactenad tvpes CFable 100 No

Lirva b been Yound cterde or to harbour more
than Tour boecterid Dvpes al Se sarme Ui

Fhe warpety o ricroorcantame solated o quite

ske Lt the ngority ocour o intrequently thi
ey vondd haediv b consadered to e a0 any

proide nfreance v larvad dbevelopra o some

potentndly patte come baetern biye been tokiated

abthongdie v e e o e ta cine ortaditne

v the dars o o boens oot ta the rat Dhae te e

e st aecurrens ol bt bicterinl tepees

S e !

sotentally pathogente trans

[
'

1 cely THOE st OF U e SRTOT G ) e T

intrcdiend o the et by chanee thiroagh teedings

troan the barsal environment fre coare o kel
oo b of any benetteml stcnntiogene e fanvad

cheelopment Sanwe Cacer group have been

dapdeated tnarthoer i lies e posable periooent
revdents o e saate ol one lepnaopteran Lirviee
Pioow rogiare D anieerobie solation method
which tive ot et heen cmptoved i thie stady
Poabiv when e anaerobie methods are eoapio
Vel ety e teria

analysesd for S maleaner Tt pat

topes may b mecovered and

Detence Reactions of some Medical Vectors 1o

Pathowens and Other Toreen Materials
(2 N DR A

Mousy et have heen Lnown o possess the
capacity to ddefend themseives gganst mvading
prothowens The niecnanes of defence are not
well anderstood copecinle e the order Diptera,
wher vectors ot anportant

any e e

tropil dieeases such e alar, trypanosomiass,
teshmaniaa and Olara,

A thorouph under tancding of Ihipteran defepcoe
mechanisme, cnabile setentists ta develop
the capactty to muamipubate these defences and thus
wterrupt thenfection evele m apportant parasitie
chiseases, Investimtions intg the defence mecham-

would

sms of the tsetse fly and mosquitoes were started a
vear ago and some preliminary results ace given
below.

Tt Fhes (Glossing morsitans and (00 austenit

Loetae thies

trypanosomme

have very low susceepithility to
hoth under field and
Furthermore,  newly
more susceptible Lo infe-

~tion thun are older thes This research project has

infections,
Liboratory condition,,

vinerged tetae thes ore

wed at determining what role the tsetse defence
nicchatising play i the establishment of trypano-
wome nfections. Before embarking on this niajor
simple experiments were conducted Lo
determine how teetwe flies respond to bacterial
i feetion and to miplantation with foreign tissues.,

Sewlv o cmerged  Glossina

project,

maorsutans and (4,
dent were piven mtrahemocoehc ingections of
Beatdalled or hive Baetllus corews at o dosape of
oy 10" bacteria ver fly, The flies were then
Bled at vanious time intervads in order Lo investi-
bemorvtes  with the

[

pate the interaction of

Drivetern,

Al the ey myeeted with hve B cereus died
within 35 hours post injection, At the time of
death, severad plasmatoeytes (phagoceytic hemocy-
tes) contatned  tracellular bactenia (Fue, 7).
Flhies injected with heat-killed bacteria survivead for
sever, ! davs, Dwenty-four hours post injection,
maost of the plasmatoeyvtes  were
contain mtracellular bacteriz, Oceasionally, soveral
plasmatocyvtes  were observed  to have  fused
topether foromiung Cmant cells” containing chaing
of ntra-cytoplasmie bacilli (T, 8),

A contmous decrease in the hemolymph bacte-
rial concentration was also observed (Fig, 9).
Nodale formation was not observed in Glossinag
imjected with B cerews, although the same hacteria
induced nodule fonmation in larvae of Galleria
mellonella. These nodules were easily visible with
the dissecting microscope and appeared as small
hlick dots.

observed to
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Fig 70 A plasmiatocyte from ¢ mor it containing intracellndar bacillis farrowds Magnitication X 1,800 (phase
¥ ; ¢ . p
cuntrast;

Fig b Frned plosmaton s v from 6 o annn cantaimny phavocvtivzed bl come in short chain farrows). Magnifi.
cation X1 300  phace Contrae

Muscle fragments of Calliphora and  Locusta of the implants, as well ws the neighhouring tissues

were dmplanted i the nemocoels of <overal 6 tFhe 10y, This form of encapsulation (melanization)
morsitans. These  froments were retrieved o in which other insects eg. in larvae of G. mello-
arions time intervals and  studped histolopieally nella, a foreien implant is quickly encapsulated by

to determine e tvpe and extent of defence a multicellular sheath of hemocytes within 24
response. Musele fragments  retrieved  after 18 hours after implantation. Cellular encapsulation
aours showed  moderate 1o heavy nelanization wits not observed in this experiment.

112



)

K0

HAE MOLY MPH - BACTERIAL CONC / ut (2107 )

K
j !
i - i 15D
. : - | '
| ot '
j1SD i
|
|
b LA L A § i “ [ PR SR S S PR S S SN )

TIME ( HOURS )
Rate ot hvnmlymph dearance of B cerews i
young (. maorsitany

Fig 9

freseet Pathology

tencapsulated) mierofdaciee. Ths phenotmenon of
resistance witn mvestimited in o4 trser atus and in
Acaepvpronfeered witho the dou filare, Dirofiluria
imemitts, which develops mothe madpighian tubules
of mosquitoes.

In the refructory struns of mosquitoes, most of
the microfilariae degenerated in the malpighian
tubules of mosquitoes withe ut direet participation
of hemocytes or even melanization. However, a
few microfilarice were observed to be partially or
completely  encapsulated in a hard, melanized,
sheath, Melanin deposition was observed to begin
at eithey end of the mierotdariae, at the middle
regio:, ar even at virious regions (Figo 11). Hemo-
eytes were not observed to be direetly involved
in this process of melanization Various histoche-
mical tests for melanin failed to reveal presence
of melanin sheaths on the surfaces of most of the
degenerating microhlariae, supggesting that other
hurmoral factors are involved in this degenerative
process.

ey Kd

Fig 100 A ocretn migratorts mus e mplant i bemocoel of €moratans, Notice the heavy melanization of the two

visihle porting, ot the Illlj!l.lnl At

cand of the wnrounding fat body (FB). Malpighiun tibules (MT) are

entaneled it torman, |;w11r CSefn etion X FLR00,

Mosquitoes (edes tresertetis and AL aegapti

Some spectes and even strans of mosquitoes
have been shown o vary sumtficantly in ther
susceptibihty to filarial mtections,

[t has been shown that suseeptibihity of mos-
quitoes to filarad parncites nocontrolied by wosexe
linked recessive pene, and that it s possible to
establish  very suscentible and very  refractory
strains by applying artifiazl selection pressure,

The chemical mediators of this resistance 1o
infection are unknown, However, in the refractory
mosquitoes, 1t is not unusual to find melanized
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Fig 11 A mclanieed Lava ot D mitis ina malpighian tabule (MT) of 4. triserian. Notice three foci of melanization
arows. Magnibicariog X400,
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BIOASSAY RESEAPRCH UNIT
Research Stalt

Dr. T. Gebreyesus (1978) Research Scientist
Mr. BN Odero (19%6) Chiel Technician

Mr. EN. Ole Sitayo (1979) Senior Technician
Mr. G, Achieng (1976) Technical Assistant
Mr. L. Moreka (1976) Technical Assistant

Services Provided By the Unit
T. Gebreyeaus

The Bioassay Research Unit continues to pro-
vide routine hioassay  services to the different
Programmes and Units at the Centre. Within the
limits of staft and space, the unit has tried to
widen the number of hioassays it provides. Thus
a number of the assays experimentally established
previousty such as the fumipgation tests for anti-
uventle hormene activity and the larvicide Losts
are now offered routinely. In addition an anti-
funpal assay nsing Cladosporieom cvucumermum has
been establishied,

The test involves taking the plant extract or
other compound to he tested, spotting it on a
commer-ial sitica gel thin layer plate, developing
it oon a sartable solvent and spraying the plate
(after drying) with the fungal spores suspended in
tomato Juice; the plaw s imenbated inoa plastic
bay (ke moist by wetted paper towels) at room
temperature and observed after 21 and 18 hours,
The Tungus appearing sonewha: dlack, grows all
over the where  an  antifungal

plite except

compound oceurs.

Antiteedanes and Fuugcides frbm Clausena anisata
Rt aceae;

T. Gebreyesus

During the screening of  plant  extracts for
antifeedants using African armyworm (Spodoptera
exempta, larvae in the leaf disc bioassay, the
petroleam ether evtract of Clausena anisata (Ruti-
ceae) wis found to be active, The extract also
showed fungicidal activity against Cladosporium
cucumerinun,

The active compounds were isolated and puri-
fied by column and thin layer chromatography.
Two compounds had feeding deterrence activity at
OO and 500 parts per million. These compounds
were charactetized from their physical and spectral
properties as the known coumaring  imperatorin
and xanthoxyletin respectively. The identification
was cenfirmed by gas and thin lever chromato-
graphy comparisons with authentic samples kindly
supplied by Drs. Dreyer and Mester, Another
coumarin = 3—(1, 1-dimethylallyl) - xanthyletin,
isolated from the same plant did not show feeding
deterrence activity.

Xanthoxyletin also shows antifungal activity
against Cladosporior cucumerinum. Other minor
components in the same extract show fungicidal
activity. Their isolaticn and identification is in
Projress.
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INSECT AND ANIMAL BREEDRING UNIT
Research Staff

Mr. Al Leaney (1980) Controller for Insect-
ary Services

Mr. J. Wanyonje (1970) Principal Technizian
Mr. H. Bandah (1972} Technician

Mr. J. Kagoiya (1973) Technician

Mr. A.S. Ikhunyalo (1971) Junior Technician
Mr. J. Ongudha (1973) Junior Technicinn
Mr. E.O. Awuoche (1973) Junior Technician
Mrs. It. Kariuki (197-1) Technical Assistant
Mr. G.M. Birir (1978) Technical Aussistant/
Driver

Hrccding of Tsetse Flies

A self sustaining colony of Glossua morsitans
was maintaned throughout 1U80, using rabbite
wi host animals, at o temperature of 2500 & 19¢
and R T70% 21077,

Tsetse emergence per month mnged rom 6287
$d and 6422 Q0 1o 2033 it and 8391 99, The
mean monthly emergence being 7,081 mf and
227 _QQ Mortality in teneral flie, was negligible
and in mated Q0 never exceeded 1177 per day.
(mean mortality was .55 ).

The mean pupal production per female per
month was 267, and samples of pupae weighed
throughout the year gave a mean pupal weight of
29.03 mg.

A total of 13,345 (M, 16,415 1211_) and 1909
pupac  were supplied  for experasental use to
ICIPE scientists and other research organisations.

Breeding of Chilo partetius

Al the beginaing of 1980 a small Chilo colony
wiz maintained on artificial diet in an inseetary
shared with other, different, species of insects,
Conditions were not 1deal and high mortality of
first instar larvae and delay in pupation were
experienced. The colony was transferred to a
newly completed insectary in August, but impro-
vement in environmental conditions did not impro-
vir the colony. A wheatgerm diet using newly
purchased matenals and incorporating a reduced
amount of aureomycin (0 07¢ per 500 ml. as
opposed to 0.36 ) was introduced in November
and has alleviated the problems. Mortality in first
instars has become slight and the normal larval
duration period of 21 days has been restored.
However, the diet deteriorates and more frequent
changing is necessary. The colony at present
stands at 1500 larvae of all stages and expansion
is envisaged.

Breeding of African Armyworm = Spodoptera
exempla

Late in 1979 stenilisation procedures were intro-
duced for eggs and pupae. Washing eggs in 0.1%

1186

sodium  hypochlorite and 10%  formaline, and
pupae in 017 sodium  hypochlorite increased
hatching, and the presence of virus, a constant
problem in the coleny, declined.

Infection in the colony reappeared in March,
hoth viral and becterial and was probably caused
by contamination from ficld material kept tempo-
rarily in the breeding insectary. The colony reco-
vered bhut declined in August due to chemical
spillage in a room adjucent to the insectary. ‘The
colony has again reached its former level and
despite  these problems 6000 — 12000 larvae
hatched per morth throughout 1980 and the
insectary has sapplied 13,255 late instar larvae,
556 pupae and 514 adults for research purposes
both within: and outside the (CIPE,

Animal Breeding

Rahbits

At the start. of the year the rabbit colony
was small and urnable to supply the needs of the
ICIPE scientists. Rabbits were purchased from
elsewhe.e. They were largely of unknown history
wad suffered high mortalities,

In March 1980 the number of breeding females
vits inereased to 120 grouped into 6 batches of
20. Twa batehes were mated during the first two
weeks of March, April and May. Females were
not mated again until the week after the wesning
of current litter, The period fron, mating  to
weaning is approximately 3 months, so by the end
of Aupust all the females had been given the
opportunity of producing 1 litter. The 120 females
produced 608 youny of which 514 survived to
weaning (85%). This represented a 6% increase in
the survival of young rabbits, The availability of a
choice of healthy animals reduced the mortality
In rabbits, used as hosts for tsetse, from 75% per
month in January to 17% in October and con-
segiently the colony was producing in excess of
the demand.

The number of breeding femules has therefor .
been reduced to 90, mateqg according to the same
system. Survival in young rabbits has increased
to 90% and currently the colony meets the require-
ments for tsetse feeding and supplies 60 — 80
rabbits per month for other experimental purposes.

Rodents

The demand for rodents has increased during
1980 and the colonies have been ex panded accord-
ingly. Currently up to 75 rats and 100 mice per
month are supplied for research.



MAJOR SEMINARS GIVEN AT THE ICIPE DURING 1980

10,

15.

Speakers

Dr. L. Tieszen
Augustana College,
Sioux Falls, U.S.A.

Professor S, Yan

Tokyo University of Agriculture

und Technology

Dr. T. Golder
ICIPE

Miss LML Oketeh
1CIPE

Dir. David Kemp
CSI1LR.O.

[ong Pocket Laboratones,
drishane, Australin

Dr. F.L. Lambrecht
[CIPE

Dr. M. Cunmngham
[CIPE

Mr. F.M Muwega
Liniversity of Nairoin

Dr. F.D. Obenchain
1CIPE

br. CJ. Den Otter
[CH

Dr. Donglas Light
Max -Planck-Institut for
Verhaltensphysiologie

Professor G.B. Marini-Bettelo
Universita Ciaitohlica Del Sacro
Cuore, Rome

Dr. David (. Furth
The Hhebrew University of
Jerusalem

Dr. R. Newson
ICIPE

Dr. L.LR.S. Awit
ICIPE

Subject

The use of Stable Isotope Ratios in the Study of Insect
Behaviour

Hormonal Control of Larval Diapause and Phase Varia-
tion in some Lepidopterous lurvae

Non-neural Cholinesterase in the ‘I'setse Fly Glossina
maorsttans

Mosquito [dentification

Feeding of the tek Boophiles microplus and Expression
of Host Iinmunity

Ecological Epidemiclegy Study in the Meru National
Park

An Overview

The Tick Programme

An Economic Analysis of Damages Caused by Ticks and
Tiek-borne Diseases, puarticularly in relation to East
Coast Fever

Suecesses and Tailures . Recent Studies on Ticks

Sensory Physiology and Insect Behaviour

Olfuctory  Chemoreception  of  Behaviour Modifying
Chemicals in IPS (Scolytidae)

Chemijcal Studies in African Plants

Aspects of Herbivore Co-evolution

Host Effects on Tick Populations

Ultrastructural Studies on the Mesadenial Accessory
Reproductive Gland its role in Reproduction in
Dysdercus fasciatus (Signoret)
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18.

24

u3.

30.

31,
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Dr. G.B. White

Entomology Department
Londor School of "vinene and
Tropieal Medicme, UK.

Dr. RS Pathak
1CIP L

Dr. G.3. White

Entomology Departiment,
London School of Hygnene and
Tropeal Medieme, UK

Lie. Donald Prokering
World Bank Headguirters,
Washiptan, Do

Dro AL Hiassan i
University of Daroes-Salaam
Fanzami

Dr G P Kaaya
1CIPE

Lo S Naelion

Dinetar

International Federation of Institutes
tor Advanced Stady

Dy Woandy Gibson
Koo

M

Piro Hans G Hlamann
Society o Badiation and

Environmental Research, Hannover

Profeswr B4R Piidogene
Department of Brolopy,
Pnveraty of Ottaws

Diro Mo Alnen
Department of Fotomology
Praversity of Geaorgia

DroBaved AL Carlson
Lo Departiment of Agriculture,
Flovida

Dr G.P. Kaayva
ICIPE,

Dr. F.Owino
Bepartment of Forestry
Urnaversity of Nairnhi

Dr .V Clark
[CIpr

Dr. V.M. Mahadev
London Schoob of Hygiene
and Tropical Medicine

The Anopheles gambiae Comples . Vector Functions

in Relation to Malarm and Filariasts

Cowpeit Improvementin Kenya

Steps Towards a Solution of the Culi quinquefasciatus
Problem

The World Bank and Reral Development

A Novel Approach to the Control of Parasitic Weeds

Morphologieal Clasification  of  Insect Haemocytes

The Second Industrial Revolution North : South

Brucei Group Trypanosomes: lsoenzymes " xonomy

and Epidemiology

Expeniments on the Smtability of Radio-Sterilization
of Blood forin ettro Feeding of Tsetse 9hes

Drapause and the Light Requireineats of Insects

Manmpulation of Insect Populations through Vegetation
Management

Tsetse  Sex Stimulant Pheromones, Species  Specific
Aphrodisiacs for Male Glossing morsitans morsitans and
Implications for use n the Field

Insect Defence Mechansims,  with Special - Emphasis
on Dipterans

The Implementation of more Quantitative
Research at 1C11E

Studies on the Feeding of Spodoptera exem a
Iy I / I/

Saome  Observations on Aedes Distribution

and Prevalence i India

degypli
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SEMINARS AT MUHARA TTELD STATION

Snisther

1.

1l

I'rosd Thomas R Odhianbo

Prof. R Galun
Prof s, Corbnet
Drotinoad Furth
Prof. o Tahon
brr Py N Madrdew

Prot b Mateumura

[re BNt
I W O
D VN RN O

P G Hoaaoa
i S b s
Py NP e ol
B Aaha
Mic iy Onerch
v Sadewa

e GO Kaava

1)e b= Carbaa

Moo Lo

Subject

Mancgement, Research and Peevelopment Activities of
the [CIPE

Romantics ¢f the Dipteran Fhies

Rehaviour and Feology of the Dragontlies

Anpects of Horbivoos Cowvolution

Research Activities ot the [CHPE

some Obrercations on Aedes aepvple i Mahuarashira
Stiate, Tndha

Obgectives of UNDEP M gon to the 1O

Competiion betsoeen Cudey gunguefusciatus and Cudex
errerites

A f"‘.niz;un, Covelomrions oo sondiens, v Naturally eourring
Mosgumto Pathogen

Ovipoation and Nquatie Feolowy of Anopheles pambae
Coriplen

Hemocytes
The Feclopy o Grossone prltienpes on the Kenya Coast
The Virns-ike Partiehes Avsocied waith the Psetse dhes

Feology of Ancpheis mieris

Motpitolamest Clacahiegtion of - Tt

.\hnl[\ll(u Faxonome

The Gut Mpcerattorn of Matze Stemc-horer, Chido partellus
Dipterag Hemoevtes and therr Role i Defence
Mechanism

Pest Control and Eovronmentad Management

Patterns of Trvpanosome Infection i Glossia pallidi-

fres on the Kenya Cooet

SEMIN AT AT MBFEAPOINT PILED STATTION

NMr
Mr

Mr

NMr

Mr

Mr

JHo )Ir."_‘v") ()W or
1 Omales

POy Odingia
J00 Ol
d.0 Njokih

k. O Omaolo

Subject

Basie Prineiples of Crep Protection

Some Observations on the Binlogy of the Cowpea Pod
Barer Maruca testulalis Gover ot Mbita Point eid
Station

Experimental Faolopy of Crop Pests

Responses of sorghum Shootfly (.4 soceata) to varnous
colours at TCRISNT, India

Assessment of Yield Loss due to Inseet Damage at
Four Growth  Styes  of  drrgpated Lowland Rice
Ex perimentation
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