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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

ENTITY OS Bureau 

PROJECT PhysIology and ECQJogy of TIcks 

PROJECT NO. : 931-1038 

I hereby authorIze a Grant of not to exceed two hundred and forty-four 
thousand UnIted States dollars ($244.000) to help fInance the fIrst 
two years of the three-year PhysIology and Ecology of TIcks research 
project as descrIbed In Attachments A and B from the InternatIonal 
Center for Insect PhysIology and Ecology (ICIPE). These revIsed 
documents of June 22 . 1976 cover the physIology and ecology components 
respectI vely. 

The broad obj ectives of thIs project are to reduce the spread and 
damage of tI cks and tlc k-~orne dIseases and to Increase lIvestock 
productIvIty In the tropIcs. The gen.ral purpose of the ecologIcal 
portIon Is to develop or IdentIfy eff4.clerlt ecologIcal methods of 
control of tIc ks. A basIc component Of thIs research wIll be controlled 
ecologIcal studIes on RhIpIcephalus appendlcu1atus whIch Is possIble 
no~~d,.t tIck-Infested paddocks under auspIces of the JoInt Tick 
Program of ICIPE and EAVRO (the Kenya AgrIcultural Research InstItute) 
have been establIshed. New or Improved methods wIll be Integrated 
Into a systematIc approach for tIck control based on ecologIcal data. 

The purpose of the physIology portIon Is to learn more about the tIck 
endocrine mechanIsms in order to (1) identify natural tIck hormones 
and pheromones and (2) possibly develop endocrine regulators whIch 
would be effective In control of certain tick species. 

I approve the total level of AID appropriated fundIng planned for this 
project of not to exceed three hundred and sixty-four thousand United 
States dollars ($364.000). including the fundIng authorIzed above. 
during the perIod FY 78 through FY 80. I approve further Increments 
during that perIod of grant fundIng of up to one hundred and twenty 
thousand United States dollars ($120.000) subject (ai to the avail­
abIlity of funds in accordance wIth AID allotment procedures; (b) 
to favorable review by the Research Advisory Committee (RAC) of 
additional informati on to be supplied by ICIPE at the RAC 



October 1973 n~e,ing; and (c) to fav~ra ble results of the evaluation 
by RAe pC"sonnel foll ow i n~ an indept~ review at ICIPE approximately 
one year from the corrrnencement of project research. 

This is " sci entifi c research activity which will have no adverse 
environmental impact. (See Attachment C. Environmental Threshold 
Dicision) . 

Clea ,'ances: 

Sander lev n [ 
Assistaot Admin strator 
for Development Support 

Date 

t~S/AGR/l, NKonnerup 1~~i;~~:;;:ZL.~s.~~t= I OS/ AGR , FJWill iams ~ U.S 
as/AGR , ~;~o zYllsk i 
OS/AGR, OPet,rson 

-i (.' OSI POI RE S, 1~~I:l:hci ,I Ct::z::?&~~~~ ::~ ~U::;;¥UL 
OSIPO, RSimpson 
OAA/OS/FN , TBabb 

DS/AGR/ l, C~ky:vdw;reVj S ed 9/19/78:ext. 51275 

http:FvdeWie.am
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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, DEVELOPMENT SUPPORT 
BUREAU 

~.Iw1J~ 
FROM DS/ AG~, Dean Peterson 

SUBJECT Physiologv and Ecology of Ticks, Project 931-1038 

Your approval is required for AID funds in the amount of 
for the three-year Physiology and Ecology of Ticks resea~~h 

oroject as described fn attachments A and B from ·he Inte~atlonal 
Center for Insect Physfology and Ecol09Y (ICIPE). The proposed AID 
life of projec t contributfons are as follows: . Physfology component 
$53,000; and Ecology component, $311,000. The proposed AID grant 
for the first two years fs $244,000, of which $36,000 is for the 
physiol ogy component and $208,000 for the ecology component. 

Discussi on: The initial research proposal by ICIPE was reviewed and 
approved by the R&DC durfng 1976. The Research Advfsory Committee (RAC), 
March '1978, recommended that the proposal be recast. separating the 
three (then) components, physiology, ecology, ar;d immunology. Thfs 
h .. been done. Subsequent revfew by a RAC Revfew Subconmittee concluded 
that the physiology and ecology components should be approved at half 
the level proposed for AID funds. Thfs Subcommittee has been seekfng 
to have several project related points clarified and h.s asked that 
[CIPE submft fts response to specfffc questions of the Subcommittee at 
the RAC October 1978 meeting. ICIPE has agreeed to do so and is 
preparfng the requfred material. The RAC has also required that an 
i ndepth team~eview be held at ICIP[ approximately one year from the 
beginning of project actfvites. This ev~luation is befng scheduled for 
October 1979. 

The prfmary research actfvity on which the consolidated project activfty 
is predfcated is fn the field of ecology. It 15 th15 area whfch the 
major part of the ICIPE core staff will be devotin9 the most energy and 
time. The ecologfcal studies fnclude identfficatfon and population 
dynamics of ticks in field test plots at the Kenya Institute for Trypano-



, " 

somias is Research (KITR), formerly [ AV RO, Muguga. These studies require 
extensive invest igation of ticks on the pasture plots, and on the animals, 
includi ng observati ons of cyc li c population densi ti es , feedin g behaviors 
a t r egu l.r i nterval s by adulls and nymphs and an ana lysis of the animal 
reactions t o v.,-i ous levels of tick infestations. These baseline 
studies. " hieh form t he core requirements for the ultimate projec 
objectives . requirE' a major part of the staff t ime, consume a large 
sha re of funding r eSOUi"CeS s ince the field plots, fences, corrals and 
tes t ani ma l s mu'it. be maintained. The segment also requires allocations 
for transport .nd cOlll1luo i cat ion between t he field and the laboratories. 
As these ecologi cal stud i es progress, the laboratory trials in tick 
physi ol ogy can COIB1ence and the results e"pected can be related to the 
animals on t he field pl ot s . In fact, the appli cation of results of the 
physiol og ical r esea rch i n pheromones , insect growth regulators and other 
hormones de vends on the compl &tion of the l'esearch in the ecological 
sect o"_ ICIPf and other rese.,'ch institutions are H the present time 
cond uc t ing r .. ear ch i n all of these areas but this total research in 
lIIodel :ys tems needs t o be expanded and accelerated for direct application 
to fi e l d programs . "'Ii 

~Te~f That you appro~!. $364,000 AID grant funding to finance 
'. Phys iology and [co ~ogy of Ticks research project by 

sig"ing the atta ched PAF and [ nvironmental Threshold Decision. 

i,1l oaranr.es: ~ 
-7',,_DS/.~GR1'l' NKo nnerup 

DS! AGR , FIH 11 i aMi' ___ _ 
DS/AGR. MMo zynski '" c '" 
DS/AGR , DPeterson &,-,. 

1, -c DS /PO/RE S, MRechc i9 " ( 
DS / PO, RSi mpson 
DhP./DS/FN , ENBabb , 

j Jw. I 
OS/AGR/L , C ':{J'L~ Q~ky : vdw: revi sed 9/ 21/18 

http:maintai.ne


RESEARCH PROJECT STATEMENT 

A. PROJECT SUMMARY 

l. '5tHtlst lcHl 

II. NARR,ATIVF: STfo.TF:MF.NT 

J. 

, .. Ri.>sea rdl Purpose and F.xpected Outputs 

1. Relat i o n t o EXisting Knowledge 

i" Re lati o n to ('Ither Research 

~, . Researc h Pro leet Design and Method 

C. r.nNTRT BUTtliN TO INSTl ruTION BUILDINC 

n. I. I NKACE S W1TII NATlONAL, REGI ONAL AND INTERNATIONAL INSTITUTIONS 

E. IlTILI ZATI ON PLANS 

F. RESEA RCII COMrETENCE 

G. PVF.RAI.L CnST F.STft-1ATF.S 

H. MANACEMEN r CONSlDE RATI ONS 

1. F.NV I RO~~ENTAL CONSIDERATI ONS 

J. INTERNAL AND EXTERNAL REVIEW 

K. PROJECT STATEMENT EVALUATI ON 
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1. Stall s tieal 

Project Titl e 

New o r Extens ion 

Cnn tractor and Addressr 

Princ ipal Inve s tjgato r: 

I'r(' vl,l lI s nmdtng 

I'r t'Jw'se d funding 

Pr o jeee r-I,lnage r 

2 . Abs trac t 

'-.' 

Research on the PhyaiololY and 
!coIOIY of Ticks . 

New 

The Intern.Hond Center for 
Insect PhyatololY and EcololY (ICIPE) 
P.O. Box 30772, Nairobi, Kenya 

Profestor Thoma. R. Odhtambo 
Director teIP! 

No nc 

First year 
Second year 
,""lrd year 

250,000 
250,000 
250,000 

Dr. Nell Kannerup, TA/ACR 

TiI"k ~ ;and tick born(> disea se s are 8 major limiting fact ors in live. 
hl.' l.:k p['" duc t i vity in the tropics. Curre nt control sy s tems. e ither 
tl lp p inp; tJ T s t r ay ing, plus di sease fnrnunization or chemotherapy are 
cos Ll y and ti me consuming exe rc ises with little acceptability by 
t lw a vcr"' gt· and 10w(>[' income lives t ock raisers. F\lrthennore the 
t .. ndl'ncy fo r ticks t o develop res i stance to a caracides require s 
thl.! dt>vc> l upmen t of new ma tertal s pertodically . Another adverse 
rac tor is r e lative sc arnei de toxicity to the host animal and 
r e !> idu(> problems of envirol'll'Qental and h1!a1th concern. 
Moreover , man)' li ves tock raisers find mobilization of cattle 
for trolltmcnl o r dhca!'ie preventive procedures virtually impossible 
unde r extensive grazing conditions. 'nlerefore the losses ~e to 
mortality and mo r b idity are substantial. 
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Ttck~ surpass all other arthropod. in n~' bfr and v.rifty of disea.es ) 
tra nsm itted t o man and animals. Only. t~w of th ••• di ... se are amend-
nit!", t ,\ prrovt'ntl l1!l Cl f tre!ltm(!nt. Thus the: only recourse t. to control 
the ttck~. 

ntis r(' l'ol',1 r l ' ~ would a l so lnvestlsate a new approach to control of tlcks 
hv pn.duc lT18 In til(> ca ttle specific antlbodhl agatnst the developmental 
11I'r1lltlll1'!'> ,. f ticks. To a c hieve this end, the hormone. that control growth 
nllct tlr vp \tlpmt' l,l Ilf two species of ticks will be elucidated and used to 
'\"\,\,1 ,111 a" l lblld1t.· .. 1n l oca l b reed s of cattle which would interfere with 
II" nn,, 1 lick dCIf(>\ l,) p1nt:'n t upon sub sequent :lck feeding. Tick aagresatton 
I'hen1m"nes .... i l1 11(> utilh:cd to cluste r the tick population to achieve 
I1Il)r C d t h: lent C,J ntrol. 

[t . Nn r ra t ive Staleme n t 

1. Gelle ral Bac kgrou nd " nd Ratfonale 

,'\[ 1 "' I' L" - i cs of vl! l' lf' bra le l and a nimal s are subject to attack by 
! i l k -. , hill mammal ~ ,In' pilrt! cularly attractiv~ to the se parasites that 
t I , I II ';lldr tl l1 pl'rlAnt disl'a. !'Ies . The fond o f ticks consists o f blood and lymph, 
.1 11 .1 ;1 ' . r lll l' oHhtll l ic ks II ~ Wi;> I 1 85 fmnlllllre (orms, both male and female. 
,tr l' h l .", rl"lI l: kcr s . Selm(' of tht.' fActnrs which account for the capacity of 
th .. I. !'o In t ht.' sprcllJ uf diseDse to mtan and animals include their persistence 
II .. bl l '~ ' lltiIJckHS. their highly protective sc1erothed body, their freedom 
I rI'IU Il"tuul e nem fes , and their wide ho st range. 

Tld. -, Art' .. rna j,-.r la ctCl r In inhabttfng effective livestock production 
llh'rehv l iln itln~ .watLahllfty o f high quality protein for human use. 
Tid.s 11150 lrilll smil se rious human and animals diseases and are an economic 
tl r" lll on It v('stock producers Income. Present methods for vector control 
lI!>inp. ,H; iuaci des (ill s t ocks dips and sprays) are expensive, ineffic.f.ent, 
p(.centia ll y hazardous . and the development of tick resistance is an 
inc reasin~ problem. An ec.onomic, safe biologica' control system would 
e l iminatc lhese p r oblems and conform to AID objectives. 

Ecol~g ical studi e s o f Rhipicephalus aprendiculatus are underway by 
fell ' E scl e nlists u!iing paddock facilities provided by FAVRO. The purpose 

I) f th i s work is tn dete rmine the r o le o f R. appendiculatus in the trans­
mlSSlon of cas t: Goas t Fever (ECF), i\ nleileria parva infection highly 
(.1lai l o c at tl e . The se 5ludi es provide base-line parameters for tick 
r ,'plll.l tl O I1 ~ ~t\l d l .... s in t 11l.' fhld and penntt appropriate quantitative 
(:outro l nlca SUt e $ f or the disease using an attenuated culture of the 
IJ r ganlslns ,110ng with chemo t he r apy. 

http:enlhe.ci
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TCIPf. is a l so studying Ornithororos moubata. the tick vector of 
rcla sp t ng fe .... er i n the mlln <'nd African swine f ever as a model. 
Adult llcks pfodulC' all ass.:mbl), pheromone whi ch actively aggrega tes 
b lch mnle 5 and f p!IIlI l('s. The C'hcnlical ' ''rntif y of thio; pheromone Is 
undt'r Illvc s t l~lIth'lI . '111t5 pilc rOino nc.o is not specic s- spaciflc, inte r.z 
"11 ('('11.' " n ttrll C'ti,' n Itppellrs t tl he strong and It may be 3 general 
n o.;S Uluh L\' Illt r nclAnt fU 1" the ('lItire lIt88Sid fam!ly. 

'lh .'H lIevl' : upmcnt ,Ind rep ruductio n f'i f insec ts is reguhtl..d by honnonal 
Illt,' racti u n !'; is "n,II known. Tl cks, like o ther arthropods, also develop 
lhrmlgh 0 c;er l cs ,It moult s but the honno ne regulating process in t icks 
has nut yet bt'en wel l s tud ied. It wi ll be nece $sa ry to isolate and 
Id~ntify thcse moulting honnanes if they are to be used iT} ,control 
"vslcln:'. ~ 

While the ecology ('If !!. moubata h •• been s tudied in fair detail, it s 
ph)'~Ii' I (l g)' with par ticular r(!ft~rence to ho rmonal and pheromonal 
I'lIysll)log)l is JUSl ""· ginn ing. 

Al thPllf,ll the r esea r ch concepts re18ted ·t o U S1 ~~ pheromones (attractants/ 
Tt'pel1a nts) and homones (insect growth r~~uhtors/Juventle hormones; 
nlC'u ltl ng ho n no nes) as too ls 10 t he c ontrol ~ .~ pests have been pursu~ d 
f,' r ,I n~ l a t ively l ung period 1n I.nsects, very little has been done in 
l hl~ ~ t' fit·lds in tic ks . 

1I'\"""V ~' I" , ( " w sc i en tists at 8 few in'itiCutions including TC(PE ha ve be gun 
.... . ' rk In these tH" ~'as . For instance three miiin lines o f research are underway, 
I ) 1 ' 1l\' :: h' l n~y and hell-'w i or o f hard ti cks tncludlolt identificati o n o f 
flso.;cmbiv "ilc r nmnnt's dnd tlr k reacti o ns to climatic factors. 2) studies 
til till' l', rpwlh .. 1Il .\ pl.-'l"'i istlllc c of natu r al tick populations on e xperimental 
jllt, t ~ . I) I'hysi ld C'l t;;- \ If ,1 TgllSld (soft) ticks pa rticularl y to th t> role 
of !!lHl.' c:. r ine s(' c Tetions tn growth and development. 

A r ,'n'nl 11I"'1\Ir 'lCC \'~ l~.hmt>nt is the isolation of ecdysone (moulting 
h,"1UOI IC) :1I .d tht"' !oynthesis o f n juvenile ho mone analogue which may 
h ,I Vt' " .. Oln \' in flu .... ,\(.: ... in embryut1f c de vel opment of tick s . 

ll lrpady accrnnptLhh~d conside r ab l e fundamental re search rel ated 
.0 pu!> si h l c bh, l C'1gi c a l C'n n t r o l o f t icks as an alternative ~o chemical 

a dt'a t , dal cont r o l. t Ctl'E and the Internationat At om i c Energy Agenc y 
(I lEA) h:lvi' su!-,pl) Tle d rest>arch on the St er ile Hale Technique, and 
til' USDA hnd ~ul'p n rt t"'d s llnfl.u work at ItI1R, and both e f fo rts have 
rJ,I su ll.('d In ttw concl usi on that this method o f biologi cal contro l is 
11,, 1 IJ kl'ty t o bt..! e ffe c tive In tick cont rol, within the c urrent re sea rch 
c\('v';."'lopment proc"e:.ses , exc ept af; a pos sible ad j unct to other systems. 
lIence onl' of tht> main goals of lCIPE is fundamental research 
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III 1_11\' ~ lr\l ~· l.tI·1 11 HII :II\'sl ~ lind S)'I1IIh'!l1s \'( thlnll"'lI'j;, ,1nl{ .. h"nnUnf'M 
lli ll l I'h,'1"" IIII' I1,' " ,. , I ""I'h' lll llt·kl'. ',1." IINOr hAN "1""lst,,\S tn thl!l lilt' 
, ., 1'1':. ," 11',' 1\ ,> 1\ t h,· l'hVfr<I,d " )lY /Ind ,·f .d.,lty III h"f.1 l kks At lell' Po Inll 
EAV~I ' .111.1 tid ~ f,,!-.,' lI.r ..: h 1U~('d s t,l lIl' (',1I1ttnul!.d and I.lxpancl"d. f'hY!l(olo8ical 
s t lld lt' s uml(' r w,'lY h;w~ tdcntifh·d ft' IMl" S('X pheromones attractive to males, 
Mtf'rmlncd tlu· tlllll ' o f maxi mum produc ti on and !iuccecdf"d in identifying 
."1 ud o; y n t h(,f,lzi n ~ t l l .~m . These compounds seem to attract II number of tick 
"IH! (' i cc; fi nd 1M,,"' lh.· r cfore be significant components in IntegrAted tick 
con lro l prt)g r ... m~; . 

2 . Rt· s e B re h t\.I rl' oJ ~I! and Expec te d Produc t s 

Th" l'u q }(1s ., " l th i s p r o jec t 1s t o develop a mea ns of controlling 
I' "'~ l lick~ t hrollch ,In l ntl'gra ted b io l ogical control method. To achieve 
till :, I'u rp o!>(>, ,I " t t~P wi s e set of expe riments has been designed. The 
iLl ! 1 l ilt I'h.he 0 1 th~ pn' ject will emphasis the isolation and identifica. 
1 1" n •• f h'l rrM' n,' ~ rq.~ u l iHlng tick growth and deve l o pment. Concurrently 
t IL'k "~~ rcli.a tl l' l l phC n )III"' llE'S wtll he isolated and identified which will 
Kt"I ',l l l y [l Id i n Iflli1li vui n tlng field tick population dtspecsal tendencies. 
At t ~' r IIIf" Ih'Oll1 'l1(,S And phl.'rom{mcs have been identified, experiments will 
Illll' nll'l t ., produc t' in.nune responses tn cattle such that subsequent tick 
I ""'dfnjot may l("ad t l) deve l o pme ntal arre s t. 

I , R~ latL l' lI t o Ex i s t i ng Knowled8e 

M,:~ st e xpert s p lace the start of "modern" biological control of 
I' t'~ t s i n tlw lat tl.'r pa rt o r the nineteenth century and these systems 
h<lvi:' p:-occ ('d t~d th ro ugh a se ries o f tec hniques that include use of 
1\(" 11(' 1 ici Cll Insec t s the1t pre y n n pests. infectious aga nts pathv logical 
t,· !H, t c (" led l'I'sts , ilttra c tants to lure pests to destruction. repel1ants 
1.'11 kh prot('c t th£' hu!> t, sterflan t s which tnhibit reproduction and most 
r t'l, , ' l\tIY I h (,' u s t.' n l ho nnone s that interfere with the developmental 
1' 1', · \ t! ~ ses u / tl1l' host . Many insec t pheromones and ho nnones have been 
<"I, t'lui( ' il t) )' id,·n t l(ic d. synthes ized nnd S11m(> have even been cOfTlTle rcially 
i' r ~' dul\·d h It' tl!o l' t tl pe sl cont r ol programs. In the case of ticks such 
h' cllI1iqu~'''' !In' it t h .. ' dt've l l'I 'mcntoll stages o f ide ntification and 
sYllth\'s i zalion nt a f ~w inst i tuti ons in the U.S., Au s tralia. Europe. 
hr~ (' 1 a nd It T(, IPE i n Af r ie," . I t 1s onl y at the two latter l ocation s 

wh f' I' C milch .~ f t hl~ wo rk on the principal t a rget speci es can be cnrrt e d 
uti t , 

11 nar, !.Hl~ bet'n knr.>wn thAt specifi c antibodtes are capable. under 
appro pd,"1lc c1 r Cu1UstanC(·s . o r neutralizing many biol ogically ac tive 
m.l c rur1'lJit,tlul es Incl u u lng t o x ins.en zyme s. peptide honnones and others. 
Sped, f ic anLtbod it~ S we re reported to reverse established cellular 
c ll "'c ts 0 1 insut l ll and t hy r o tropin ill vitro. Recently, antibodies 
Wert· .ll so rcporr ,' d V. IJ(' ph )'sf{l log1~1 antagonists to low molecular 
wl'ig h t mole(" ul es such a s s t e roid homone s, pyridoxal phosphate, 
hl st a nli t1o', S(" r o l ull i nt:!; , chloramph('nicol. and cardiac glyco81des. By 
vi t'tue o f rhe spt.' ci Ci c a nti bf.dles capacity to bind these substances, 
I jll,' Y inhi hi t ce r tain phys i o l ogical effects of these compounds in vivo 
;tUU i 11 vi tr{) . 
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111\' ~r"wlh a w.l IIIll t url\ll ~' 11 of Insl' l, .. t~ (And pr>Jbah l y .. 11 ttdu •• 
wl-I I ) /tn' ~ 11V('n1(" 11 ~'V , mll in I\\'nll.'m·~ : h rntn h."'nnt'm', Juvenile.­
h l' I1IU' "l' lJII) . "nd l,' I' dY !h'Ol' U'1I0 whld\ lln' n' lIl'on:dh l~ fliT th€' \:.In\­

p! .'}O :;,"'1'1\':\ ,\ 1 1I11 ' lil l:- lh,l l lht'S,- :lrthn'l'lIds IIlldl,' rl',n tllIr(uil thel,. 
111, ' .' vl l." '111t' LlUlllt t d" liTe rq(lIl at l'd loy Ilh' hrllliu Ih1nnlt1l(' whJdl .!h , tivlll('s 

1'1" '\!UI.' t 1,, " •• 1' !th' IIh' u l ll n8 h. l nnOUl', l,·cdYSllnr . Cll.nlCS I n c(\ncentrption 
! ' I' t ..... ' l'1I }uv(,IlIII.' h"~lU ll~ li nd C C dYSO IH!: determine the nature or thtt 
ne wl y 1:ll' ultl!d ar t hrlJpn d. F.a rly 1n the li fe cycle, rehtivel y terle 
amllunt s o f juve n i t c hormones a r e present t o maintain the Juvenil e 
~ lale , and ecdy sone l ev~ l is l ow. As the immature srows, the ju~enl1e 
honnone c oncentrati o n decreases while the ecdysone level increases, 
unlil \:'Il'ullll1g Ill t o thc adu lt is a tcomplished, at which time the 
Illveni Ie ho nnont.> has dro pped to undetected leve ls and ecdysone reac hes 
It s maxi mum . 

TIl l' rh" mit.:a l nn t u ('l' t, r the bra in hOMl1one is not yet knoW'1i. tt 1s 
.I",:; umr d t il Of' A protein (M.W~ 9000 -)0000) synthesized by neu r o­
'; (' ~' r t' t ~l t' v Lt' ll s in the b rain. PU1"(,' p rC'pa rati ons o f this hormo ne are 
1Iu l y .. : t Ilv li i l a b lc. 

"11 \f"" I' 1l,I( \l r lt ll y Ile l"urrlng JII 
M' ~'l\ll t ,· r l'~' lh\l d . "' tl-~ all('d C 

ha ve been c harac t erhed. 
.11\ I. C - J II 2 alld r. _ 

nll~ se 
.Ill J • 

oro 

1\1 " Ih ,', li."·, I" "III IlHv\' hl' t'll rt ' ll' lltl y pn,duc C'd fllr radhlin .. IUIH' 
, I ' ~ '"\\ .. , thl .. 1,,' n'h' ll c . Hy cO IlJ\I~ l1t l n8 the hllnnl"\ nr ttl II lar81~ cl'rricr 
1' 1·. 'I\· i n ( "' ,I, h 11 0;: I l1 ulI:In St'rum Al bumin (liSA) - via the N-hydroxysuccinl 
n lll,,) Ihl' hl"t"('1 lh11 '" Is r('n d 'l' r,~d hf'ptrnl c and can elici t "n Immuno gen ic 
n· "p,Hl';(' . !(at'h i ts l nJ e r. tp.d with th .:- cnnjuga t e produce spec ific anti -
1,,· .1 1('<' ot l .1 l i le l" I, f 1. 8 mg/m l bl ood . Only JH lind very close epoxy 
dt.' r{vRtivP$ react -.. ,lf th the an t ibo dies. 

~\· d\' s ,' n (' . t.h t.> ml'u ll i ng hO[1uonc (MIl) o r arthropods . is a polyhydroxy 
s te r rl td . 

FI'I fit ,' I 'ur p\'~l' " r 1· .Jdl ~l ( rrrnunc assay, ant i bodies against this hoimone " 
ha v\{ t" l'c t!ntl y ht' cn produc ed. Bors t and O' r.on nor (1972) have produced 
fh,' LtIl1j IJ8.ll \! : eCdY 5u llc-bc'ViOt! 5('rUm al bumin (RSA) lIy conve rting 
f lr '. 1 lit £' Pt: rl)" .\' n!;' l LI th(' 11xim(' a ce ti c axld ether. The oxime deriva­
ti Vl' I:. CllUplcd to liSA by wa y of the i sobutylchl orofonnl'lte. 

R,ll di ldmmlin .. a s s )" of ecdy sone is already 1n use in severA l Ill bo raturics, 
yet till' phy si o l ogica l effect s of the antibodies on in5e~t develo pme nt 
has n\11 ht! en studied . We be l !eve t.hat if antibodies against any of 
t. h,· 3 hormr' n(>s i n vivo. the n cattl e ca n be invnunized against the ti ck 
hlll·t!ln IlC S and this me thod ca n then be used a s a contro l aga ~hst ticks. 

4, R" l at ion t u Other RPsearch 

1111 f. r ~sellr c h p l"o r nfia l is dp.<;t.g n!' d t o build on available t echno l ogy 
a nd complrl cd r esearch on t i ck phy sio l ogy , e co logy and control t and 
t u , {,rr,p l emcnl curre nt r cs(' a rch ef f ort s. 

- - '" 
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The re~earch program o f the CSlRO Division of EntomotolY ha. focused 
.'n ctwrni cal . 'imrnu noge ne ti c and cultllral methods of ,. .. 'ntrot. n..y 
hav t' n,· ted that tie r. resis.!.anee 1s ht,hly her1table and .ffl'll'tJ to 
l' r" I' J fCl T" r\"sl st(l ncf' lire rathi'r t>nC'\1uralintt. R.,·I>,·arch c,'nttml •• tl' 
t· llI ~ lIIl.H ,· Ih(' nlf' d ulnt!;ms o f resi s tanet>. 

l{1· SI· ~ It·..: 1i III III I' r"litrl'ss in CtAT ttl ..:haracterlze the phydc.l and 
dlf' l1 l1 n d III (. tl ' rs r(, sl'~'n s lble f Clr reduc ed tick p'\Julatlons In m,,1ass~s 
I£r l l .. s (wc lt il i s IIL tn ll lulh,ra) lind t o exploit these factors in the 
!",· IIII. l nTi ,· r I'listurc sp" c ies aud the development of tick repellants, 
!iim! lar r~searr h is undcrw3 Y at leIPr: and research results ",HI be 
!;Clmpa re d . 

The pr'o posf<' d r('~i:'a rch proj e c t c omplt~rne nts the-'1e and other research 
.. rfll r l~ i n invE'stigating the po tenti a l of ilT1nunization of ruminants 
flgaln .. c: ttl(' dt! v(' t opme ntcal ho rmo nes o f ti cks, which could disrupt the 
rI"p r Cld\lc tlv(' cyd l' i n ti ck s . 

111+' )" .,,,,,,8 ,'cll a l. l lvltil' s f o r lhls projec t are aimed at a nalysis o f hu n uones 
G ild ph l' r ~ 'm" llp pI t: r ol'i cllI t i ck s . The se materials would then be utilized 
11\ Ll h,) r a t llrll!s /:Ind H el d experimpnts t o aggregate tick populations arid 
:" t'V " IV I~ th .' II'lI tlUnC s ),s t em o f till.' vc ·rt e brate hosl t o neutralizc the 
t Il· k ~; h ,1 !"1,I,1 Il l' svslem . 

11 ,,' \"' - H,·,' !-t'vt'r:d r (> tl s .' I1 ~ t ,~ Iwilcvc thllt suc h a \.'\' ntro l system might 
1>(, l'f ! ('c livl' B/I4 • .li ns t U r ic ,; . 

1) ~\IIny SI)f 'c{"!- _·f ti ck .. arc almost exclusivel y monophagous, and ..... ithin 
iI gi1,le n .l r l's Ice d only on domestic animals which could all be 
In .. nun I 7eu. rhus ... ·ve r y single tick in this area will presuraably 
"' .. a ff cct oJd . 

? ) l h e h l o<.) d 11" , ... \ i ngt's ted by a tick I s about IOO-fo ld its own weight 
.Ind th(>r~fo r e then' is a chance that the amount of antibodies 
i ngested with the b l ood meal might be sufficient to neutralize 
t ht, h ~'rmon<:~ . 

j) 1\ c("tns i de rab l\, 3m»un t o f the globulin inge sted by ticks pa sses 
Ihr t. ugh ' 11 ... gut wa ll se r o \l,gtcally unchanged. Thls may be related 
t tJ till' i nt('I'Cl'l lu/ar dl gC' s tion typical to tlcls. Thus it may be 
."l~tiuu1('d thllt "' l1{lugh l' f the' inge s ted antihodies "'LlI pass the gut 
\o'a ll into lhi' tfck hemo l ymph where they should interact with t he 
1 ... ) rmCl n~ s . 

'. ) A' lhes~ hurm,)I,(, 3 ,HI! cCl'M,o n t o t!.h e who l E' group, a metho d sUcc t'!. s ful 
1"' 1" un.~ :;Pl'ClC!' wil l mos t pr lJbably be effect1ve against other cattle 
tid. Sllt!1 i('s . 

J 
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A s t dnda rd procf.!dure ha g tleen de veloped fo ~ th analysis of these 
ho rmone s. Sinct'~. Ap(J(,l1d~cula t.us and ~. mouti~.:a aT£.' of sreat 
1, .:, 'ntUUH' JI1IPII[ l rtll l' l' , thi' SO tWH specles wlll be used as models w) 1th 

tht> e XI'f'C lat i."\n I.h'IC rC .!ioearch f i nding will have signHicant i n: ,Plij:.4-
tl r l n:- l , ' o ther tt r k SrE'Cl(lS . Eco log ka l ~ tud1es wll1 be clrried 
I'llt to de termint:.> thl h->,t d(' n!llty including wild ungulate s requirements 
( 1' 1' lhk ltla tntl'IIA nc(' u l,r1£'( diffe ring c limati c., and [('mper_ture conditi ons. 

A SVl ll hrt\" I ",,,,, J Inas s p l' lJ duCl i lln (I f .!Y.'}J,lcephalu s ticks will be m8tn~i11ned 
Il L tAVHO f o r p!wn1mun(' studt !>!; as \oGell .s extraction and IdentiHcptlo n 
I. f d,' vl· l ,,!'IH(' n t hn n n,· lles . Mass p ro du c ti o n 0: O. moubata will be carried 
,'\1 1 Il t IC1Pf: I.:hil.· n t h!" T "'pe , tes , Q. tho l o zanT and Argas persicis wtll 
he InIlS!> p n .. "du c lo d il t UBI{ t o dcnllf y assemb ly pheromones o f this group 
ilnd 1,\ ~lI pp l y ma l l'l t a l t o) rC ~ i'f. [ u r. fur the r studies. 

°111;:0 "vend I pr"g r;1m vt' work i :wo l ved inclu des: (1) establishement 
ll f t ( . k c o l o\ lies al, I r; U' E il lld / .n nSR f o r the purpo~e of producing 
h' ldt , ~jca l In.1 t .. rl al fl1r t i e l<: C'l,.l ntro l, ( 2) identification and assay 
. 11 b ".l nno nt!~' , Q llt th~l rm (' lle s a nd hrc romones; (J) application o f these 
II l!llt'rld i s ill 1\I('anln6 fu l t ie ld t r ail s unde r simulated natural condi­
LiI'n ' .. it.) !l s s{'~smlmt of the e ffc (' tt veness of these materials in 
r \~(h l l l nK 01" C'lln i n<lling ti ck infe station s . 

c. ron l r ihl..lti,) 11 t " --l!.~ t it)n ~i ldin8 

11 II ' e I;; i:I IIIli clu C 111. l' , nll tli' w d Arr le' ;111 Institutton 'No rklng o n tropi ca l 
1, 1t' 1,·,.:I I' I" p I QlJlc';lh I.!dh k wjd~ ra n~ " ll f su pport {r ('l1l1 dono r s thruuahoJu t 
I h. ' w,·rl t'. 111 .' d t l'r .. ·t ,'I' hiI'; put r he lr l~ .[ l tul{' ~", nlrtbull \' ns very 
!01I"lnt r l \ .Hld \o.'l>l l { II rh C' prc fncE> t Il l h~ lClPE 197 5 An nu a L Repo rt . 
" 'Iht f ll.\.. h ' J' lho jutUrt' , a !:, We enl\!r c ur fifth year o f rese4r~h, i s 
,I d" I I!I ' I \~' l nh '~np : t ( \ c n nt1nuc l e' ~ .. c r vt" the deve l oping \.Iorld in their 
,' rli i ~ " t1 pt' .. 1 I' r ,' I' H'm an· ... s by t"B n ying on high - qualit y f undamental r esear c h 
. '11 th,I :,. •• v i t .... 1 4U1!'lt lons l h, lt Ill!(' d t o be an s .... ered in o r der that these 
r,'st ~, InJlh t b .. r: ' t)tT\111c d (\ n it l ong-te n n ba sis with the least ecological 
.lH d ftn'Vi r ,J mlle nt ElI !>crtu r h:1tion s . Ou r task i s t herefore. goal-orf.en~ed. 
l l ll ' I.· 1! r . , "racl it,1i dpp i ,{ca t iun ." 

l e t !' !:: i!) 111 th t' p roce ss of dpveloping further existing facilities .nd has 
r l'(.~'n l l )' aCfl lli n ' j c: apila l gr ,ln t su ppo rt Crom two European donor Agencies 
tllr hubstantia l c >p"IO s i on. TCIPE \.lit h the support of the Government o f 
Ken ya II", ,Ji :.o ac quired two majo r fi e ld stations for outreac h, progl'am&, 
\'S lCi h ll shl,d 11 firm working r ... la t i o nship for field studi e s on ticks at 
EAVR~l and de vc· i o pcod a" intimate r e lationship with other research ct.nters 
11 1 Al riOl , Eu t' ope, AS Jd and the Ame rica s. 

'l111~ ! i ck r eSCilrc-h program at lClP E. will provid(! short-tenn pro fessi onal 
nalnine; f u r Nationa ls who wish to become proficient in tick researc h 
\Il('t hodo l ogy. 111 additi on, the train ing o f young professionals t o the 
tl . S. LInd r ho D. J(' vel s wil l be undertaken by accepting candidates for 
J t ... (') mo nth :. ye;t rl y at ICIPE. with the remaintlcr of the training 
at til" hom.:' un l ve r sity . f o r training tec hnicians, l e r PE will ac!;cpt 
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Lr.,lrof:e <i £r..r 4 t •• I, r-.on ths 1n $pecialized areas of tick research . About 
~ S'l', l: participant:; rtoay he tra i ned each 6 months. Such training will 
be suppl emented by aJl P~~)riate wo rk shops and seminars, so that the ICIPE 
prOknim ' .. '! 11 s~rve as t,Jinc€.'rnatJonal center for tick research. 

n. Linkages with Natl <,n,u l, Regional and International Institutions 

R,. se orc h LtnkaS~s : 

Tid ~ pnll~'c l wi II I' t'llv idl' part ie I pation and acctyl' cooperation with 
h l1 l'"r'tllllt rL' s(' ftn' h InstJLutt..,ns. IC,lPE is associate d with the University 

\11 Nnrn,l> l. t\("I1\,;I. Studies I'n th(' feeding behavior and nutrie nt requlre­
Uh' IltS "f s., lt t Ids n rc dt'slgnated f or the "Israel Institute for Biological 
RI' !-Ol'Rrch ( II BR). ll 1l.'" production tick 15 an lmportant component oC the 
r£'sI'IHc h plan , wit h bas i c r c !'> earch at I,.'II~R, and field testing at the 
" r)4 ..;r Af t'lean V(>l<'rinary Re::;earch Organization" (EAVRO) art liJguagu, 
N(>llr Nairobi. Clo se co LLaboration will be maintained with ILRAD, 
parti c ularly a s r e l ated t o Ea s t Coast. Fever which is transmitted by ticks. 

E. Uti l i/,AlU'1I Pl ans 

l1d~ Is It 11('\0' p r "il'ct and definite utili zation plans cannot b~ identified 
lIt L111 S stll j(l.' (;')C' c .:-pl that it 1. expected that a practical biological tick 
'''II I n d s)'!'>tt'nt tllily matt~ rial ize as a replacement for current systems 
(:. l" t. ~ dips and sprays) which have many shortcomings such as limited 
<'I 1~'ctl vt>II (,s. s. h'Hardous conscqucn-::cs and economically prohibitive 
(" lSI S llSpcciH.lIy t o smull fllnner:s. 

ttl 1llIli c lPllttl'L1 ~lf ~llcc('s s ful rest'arc h r e sults such a s those achieved 
( 11 t.1'>\"~i ~ 1I 1 e"nl r ,, 1 s ys t('nlS fur ccrtaln inse c t pests .1 training 
pr \')I,rfll 't [ ,'I t" .'nt"lml l "~lst s and bi l11 (lgis ts ha s been built in to the 
r,' :it' ,l n l. ...... ' rk p l an!' , Add Hillna ll )' I CTi'E has schedul e d seminars 0 11 

r 11;' f i ck h(' havt"r,rt physiology in lqn and is planning c!'hers related 
t~, th~~ r('·;~rt rdl effort, 

!\l(l l {l p,it.a l c(lnt r o l of pests must be considere d 8S £!!!. of the i mp ortant 
t l'o l s in pest managemen t and be incorporated in the series DC Pest 
Manilgell\en l Semi.nan conduc ted by the University of California in various 
rart~ of the world. 

F. Roso a r ch Compe tenc e 

lell ' p' is .1 n!id liv..:!ly ncl.l r esear ch institution conceived by its present 
dl n 'ctur lind .. group oC internationally eminent scientist to carry out 
n !scilrc h on tropi ca l pcsts within their natural ecological niche or 
CIIV i r '}nmE'nt. The I ns t i tut 10 1 s located within the campus of the 
Unive r si ty o f Noli robi with a number of field stations at appropriate 
i ucA tions to condu c t research on specl fic pests problems. 

BEST COpy AVAILABlE 
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The Ill s t ltu t~ has a c ompt!tent resident staff which is &roJfina anJ is back­
s t opp@d by hl ghlv quali fi ed and well recognized scientific authorlti~s 
In Il wide var i H)' o f scie ntific dtscipl l nes. nle institute also engages 
a numher 0 1 yo ung, enthusiastic and capable pOlt araduate and pOlt 
rl, )c t v r a l (~ ll ows. 

111 (' I nctudl' d t l'lII l ze ti budget spls fo th dollar cosls for indiVidual line 
Item!! t o r the [lrst } 2 months of th ; contrac ~ The total amount 1a 
8 n tlc:iI'at ~d [I,) rt!main the same for the secou.! and third year., but line 
I t('HI S !flay change. (See Attac hment) 

h. ~\:'\na 8."nH' lll Co n s lde r ll tl o n s 

I. (\rgalli:.at i.,'na lly, HE is a unique institution operlting with 
,I f il i i tilll(' di r ectu r and. permanent staff o f 24 scientists. 10 experimental 
•• ll l (, ;.'rS , ,W l cclcn icians and 13 administrative personnel. It has a 
11.,· /t f" J .~ I {,,) VIH lhlr s compose d of 14 internationally eminent scientists. 
Th(> f"f' $e il r ch oc. t lv lri e s are unde. the Director of 16 Direr-tors of Re search 
CnC\IHlpas s lng four sc i entific dhctpiines. The Institute also utilizes 
lht.1 l(u l d,lfIcf' of Consu lting Directo rs of Research and Visiting Scientist. 

J(~ tPl: I s rp prp sf.' utt'd in l e rnationally by two Conrnittees • an International 
('" ... l11 fl t~t' a nd 1\ 11 Af ri can r.OTl'lnittee. 

1111' r:",v\' r nl ng !'.tl drd has app l led fo r acceptance and support by the 
( ,' n ~\,I It:H j v(' Cr ,'up on In te r national Agrt c ultlJral Centers (COIAR) 
Slid prl.'sllma b ly Lhi 'i IIpr 1 lc:atio n uil1 be acted upon in July 1977. , 
1<:11 E IVH. I.'s t .lh l I <;hed clo.;(' linkages with o ther i 'i t c rnati o nal Centers 
n,l l,o ld\' ILRAO, I LeA, 111'A an d C1AT, a s well as wi ~! 'F!tVRO, FAO, UNEP, 
Wl I(l ,Ind lAF.A. 

l e ll' £ tI,' l lIt t on "hi ps wt lh Europea n, Ame rican and Asian SCientific an d 
lI c nd('l , l c lns titut in ll S arc out s tanding. 

2. IC lPE r ese a r c h Is 
Of rec t ors of RE>scarch 

now 
and 

In t e rl1ati o nfll a nd African 
s c ien t ific iJroH r a!', a n t! r e port 

scientifically planned and reviewed by 
approved by the Board of Governors annually. 
Committees meet annually to revieW the 
to the Bo.rd o f Governors. 

BEST COPY AYAILA0l[ 
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I. tell' El ll c urTI' lll \wera ll inAtttutlonal 'UI'l'<'lrtt 

Est l rna t e d fUndin. 

Fo r I CIPE 

~te I q77 Duration f\JncHna 
(Thou.and, of dollars) 

UNllI' 5 yrl. 996, 
UN EI' 3 yrs. 347.5 
WIIO I yr. 6 
f' nM I yr. 40 
N:.'ckf'f p l l c T I yr. 60 nTni. Ne therl a nds 3 yr •• 210 
Pranc e I GOOST I yr. 18 
Vahida, Denma r k 3 )'rI. 330 
KI' nva (T n kind AS ac r es 

pr tme land) I yr. 10 
S lOA, 9.orede n \ yr. 140 
Swe d ish ~r. Re source Count ! 1 \ yr. 140 
Sw i s s Tech Coop. \ yr. 108, 
lDRC~Co Ollda 3 yrso 240, 
Aust ra lian AlO I yr. 30, 
MD.x Pl ank Soc . 1 yr . 30, 

CIIpi tal Cra nts ~ ( Norway ) $2.5m 

Ne the rl a nds 1.5m 

\ . Env i t Clnmenta 1 Con s ideutlon 

TIl t s project is one of several AID supported research activities 
de s (fI;llf>d t o re duc e o r e l im inllt e the ne ed f o r t he un of hazardous 
pes t icides o r ma t e r ia l s tha t may contr i bute to unde s irable chemical 
r esidue s. n \e r esearch is basically oriented to target-Ipecific 
cCl n t r o l with minimum con se que nc e to other speCie •• Since the research 
design i s bio l ogica l co nt r o l o riented adverse environmental Impact will 
be neg ligab l e . 

Th is project has been subject to a f o rmal Environmental Statement 
( Arpend l ~ ~ ) hy a Comm i t tee o f Experts which bastcally concludes that 
this r esear c h wi ll have vi~tua lly no adverse environmental effect on 
t he> te st arells a n d, t hl'lt if suc ce ss ful, c ould re sult In the reduction 
i n use o f e nv i ro nmentall y ha :tardous materials in arul .... here the .ystem 
tnay be a pp l t ed . 

) 

) 
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.I • tn f l-' n" l Ami f)ct ,'r nH t R.,'v l ... w 

l h i s iJO /1 nt' I.' r C' s l? flr (' h p r {1 J c c t, hC IlI.· l~ n(l r€!vt ew ha .!'; been made. 
I Ic'w l~v l' r. t hE' r C" i.'ll rr h L' OnCf> p t a nd p l ann I ng ha s bee " reviewed by 
qu a l ill e d enlnm(l l fl S), r esf' 8 r c hets f r om the U. S. De partment o f 
A.~ I· ic- lI l t u r ... . II numbe r o f nr a demlc 1'1'15 tl t u tloo, tn [Uror-c and the 
Ameri cas, the Ove r sellS UevQl opment Mintstry of the U. K., the 
l nt c r na t font! I At om ! c ene r gy Ag ency , the Un 1 ted Naill ons Envlrot'l1lental 
Pro gram . t he l n terna ti onal La b(l t'.tory f OT Research on Animal Disea sea 
and n t ht' T ln ternatl onll l Ce nter s . The p rogram hal also been discu s sed 
wi th t he l e r. hnt CA l c; ln(r o f the Afri c a Burea u and the US AID Mission s 
,· f 1\(l l1 ya and Tanza nia. A St udy Work shop on Ti ck Physi o l ogical Behavio r 
.... ' Ith pr tl \l" s c d i n t e r nati onal a ttendance t o a cquaint pa rticipants with 
( hI' r e St"Rr c h (J b j ec tivc s and goa ls 15 sc heduled for Oc tobe r 1977 at 
TC I PE in Nai r oh i . 

K. I'rl) j e c. t Sta t ern .. nt Eva I ua t i on 

TA/AG~ hits l o n~ rl'gllrdl'd t fcks as the mos t unive r sally de struc tiv~ 
PI, ,,t ... · f IIv(" s t (\c k a nd t hf' ma jor health cunstraint on e ffi c ient live s t ock 
p li l eill , t i " ll . W(! h.1vl' a l S <.1 bpcn concerned over the use o f h.zardou s 
I'i' s tl (' l des . t he dt' v,' I (' l'men t by pe s t s " f resi s tanc e t o pestic ides, the 
p w h l t'nI l, f r c sidu('s r r om t he usc o f c hemicals in pest control, a s we ll 
I,I S f .',· the cn :> t~ il Lc u r r e J i n t he u se o f these mater i als particularly 
hv t!\{' smal ! I {v{'sto c.k opera t ors . 

TAlI.CR h l :, ("l KC ll c ,"lgn i :' a nt'c (I f the be ne fit s de rJve d f rom t he usc o f 
h ll. I '),I(i c ai <:t1l1 t.1 0 l ~\, <l ll'ms ft 'T i nscc t pe st c ontro l and t he fa vor nb l e 
e ll v l f l ' llIUt' l1 l .ti Iml'a c t r esll l ling from a pplication o f such sys tems . 

Af I Cf· c a r ,' f u) c .. ' n~u ! t rl ! f (\ n a n d r ev i ew by qU Alif i e d t! nlomo l og i s t!; TA/ ACR 
h l :- l·,'Il\· ! u dc d th.t t t ill S r e searc h ha s it h igh pr oba bl e po t ential f u r 
n·d" , I)~ 1 ~1 5 S ' ''l i n 1 i Vl.,~ tf'lc k o pt' rilt i ("l ns i n a reas of the world whe r e 
h igh ql a l l t y p rn t EI ~ 1& c ri tica lly needed . 
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"'r.~ ':.:-~ s u!t 3t i .: " ;a= ~.~~ =- :lr!f 
: _.I,c:~r:::,)d.J.t ~Jns 

: O! 'a :( 2 Visits per year 

Sc. Stiff to conference & Seminar 

L.b. Suppl1es, Animals, ate. 
8000 Ko nya, 8000 

Vehicle. Runn!n, &: Campinl ItC. 

Incl udes photography &: reprin t s 
for ICIPE Library . 

C.Jntribution to Gen. Insectary 
1150 + 700 . 

Eco l ogical Experiment s 

~j i.tdo - 2~'!. of $c . Staff Costs . 

20~ of Sc . Staff Costs 
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n-.,';o.'- s· .,....,....~.,.... 
rJ.-v:.J~ ~ ""w. . ..&~...;...-.,' 

1 : S t3. ':' i ~:;-: =-':::..: _.-

Visi :::..~ :·::-s-::.:r c: 
Rase:,;:':h 

L'uraticc. 

P:-CP:::S0:i ?ur.ci~ 
(in r. S . ' OCC 5) 

~'OE~~CP. 
Drn:c:CP., -, .. r--..... ~ 

.. _- . 
~ ':J . . .. 

~~- .. , 
:"--,: .... 

PFDTL:.Ss)R ?:.C": "G..-U.C; 
ISRill 

DR. ~r P. c..·:·~,T<G-'.A!.[ 

PRL\;(:?AL :~'""E.':'.?.c:.~ SC.' ~'":'Isr 
no<: PFLG.·' ~.:.:E, r:rPE 

.ill' twp --
1st yr. 18.0 67.6 
2nd 'r.. 18.0 01.5 
3rd 'J!'. 17 .0 73.5 

rofJL 53.0 202.0 
• 

:rJTAL 

85.6. 
79.5 
90.5 --

255.6 



G 

2. ..\b.."'itr:lCt 

Illlt i :1..l1:: ':.he ::i:j·s1.':)k~!c:!l ;::ro~"T..e ';\i11 r:once:lt:!'at!) 00 tte turt~:e:­
elucid.:lt ion at t iel:;: .:! ::Ccc:-i..~e :neC~:'''llsr.s • ... vol;·ed. :.n orccesses of 4:"JW'i:~. 
develq:r;'£':1.t lli,d :-epxc.cct i cm. !":e~tificJ:t:OLl ot ~he n:l.t1.l.!"3.l : ick Stn':'l:'c.es 
md pherarcr..:s lr.d :~ :5\ti.;seq1.!em :::.eo;elc;:r..cnt o r S"i"O.cter.,ic .l!! :!.l o~..:.es ,)! 
.:anpa:ati ve bic~LX;!.C :l.l :lc:::;!:"! ':.J ';:~ :1~~'; :.I.!'J.l pr-:d.L!ct.5. :!l.::;.tt lex :..J 
tht~ (oInIULl.r.i.ou o r' ':)r o::ld ~ectr..lll el!cocrl1:e :eg-ulatcrs ',nllch ':\Ou.i.d ~ 
effecth'e !.n ,=h~ :O;:::"Jl o t rom e:<ter:l3; llld int.:-rnal 1rtbrcp<Xi ?al":lSl';2S 
of cia"il?stic J.!li.T.a.lS . 

(Nal"!"'3.tive st:lt:.".':02!l t , s:.:=heu.!r.~ i - I.) r e :r.e s:r..e !or t!:.ree ;rq)Csa~s 
to :lS.w"1.!!'e ccr,c :;...::;.;:r.,:os .'; :l .. :'ld '::0 .j,;r..cC~r:ltd '::;:P. ;'!l t ~r.91~te'~es3 o f r esC=!U'C:1 ~ . 

Ge~c:;"""l ~" C " r"C " "d 'lr.n ~'1t ~ cc'll. ~ ., .- -- '-', - .. . . . _ .. . 

Al;~jt :~~ ~ ;,o \·:;~~.b :~ t e .. ~~d~~~:a;.S :re_ ~..l~!e;ted to :c::c:( by -:iCY.s, 
bu . r. . .. r.o.\. ••• _ . ~ ••• ~ I. l .:..:l:l.;. _ : .l , . ...... ~ T. _:-e .. O . . . e .. ... :- 't."":l.Slre:. _ .~ ., -;~:lr.S':".l:: 
.!q:ol·i;~,-'1-w c..::. ~c;j.H"5 , :-::2 ;'o:c. v I : :'.:! k.3 :C>1,.S! St3 (' blcoo .:l..::G :',:.:pr. ::'u::'c. 
Scc ~)! ~;' ~~!,: : .1":-:'C '':s \'. .: ';;1 :lCCOl.!!':t :'c r t::e ~~;";l..; ::. t :: vi tid:.3 :0 ~ro:a.: 
dise:.:se to :.-.a.:: a:;l1 an:.,,:-."':";; inc 11..::::'1;" : ht!ir :-x-:rs::. :it:.l.. .,c~ os olo:xi-::I.!.c!,~rs. 
th·: ir hio;ii,':'} ~ :'":.::!.: : :':~: E.:i?!"') c:,,,::c.-i x cv, ::-:-e':r :!'eeeou :'..'. ,,1.1 :-:a:".r!"'l l 
E"nc r.ies , ~l:,d : :1C:: : r ',\,: ~e ocs-. :':1::;":' , 

Ti'C" ' :; ' '''t> - ._. 1 ...... ·· .·r··.· . .,;";l.J . ;~ ... :> " .r. ,.~~ \."" · t. .. ;:s·oc'· crcrl ·,. .. · O • . _ _ _ . ~ . "" ... __ ....... . '- _ . . ............ .... , •. •• c ... . __ I/r.. , .. • • .", . __ ..... _ .. , 

tbe!'E'br li.rntir:~ J.v,:nl .:l.oiat~' or' hi;~ qll~lity protein !9r blX",M 'J..C;~, 
ri..: ~:.:; ..!l .:"0 : !':;': ~S :: : ' . • :' ·. r : Cl:.s ::'.: -£'..'1 ~-:d .l.i:'::'.:lL ..:i5Q!lE.?S ::r.C ue Xl ! ... .;C'r:.cr-.:-: 
aI"J.in on tr.c ir.cx..:! 0 :' li\·Q-5t.Jr:k procuce:-s. ?r~:Eent :r,:oti:cds tor vc: ... .;: or 
control \..:Sir:; :lc.:l. :-i.(\i :'e s ( in .:1j;~s :lnd spr:lys) 1.:"e e;(~!'.s~ve. 1nef:ic:~m: 

and r-o te.nt:':llly ~L:::'cl!$ ::lt'.d tr.e de\"elc~nt o f tick :es~.s-:Jllce ..'.5 :1.:1 

i acr ro..'Sino; ;:lrobltn, ).n ecor:cm.ic , sa=e, inte~l'ated ..:cntTOl St;stan '\culd 
eli:-clr.!lt o? 0:- rEduce t: . .;s~ pI'O;:,le:-s and coni.:.r.:n ~o AID object.::. ... ·,:;s . 

EooIOl;ical s~dies o!" P.hi\) ic'?p~'..:.'1lt!.S appendiC'..!latus 3.re 'Jnde!"",\ay by the 
1C11"£ sc ient i sts a t di: !'e-rent St :itlons in ;-';~nY':l , l."lclud.!r.~ tre E:lSt 
AiriCln V·~ terin.?I9' R('sea!"ch Or~\''lizat ion ( E.4.\'P.O) I where tick-ln::-sted 
pa.st..Jl'e (acillt ies were devc]O!k"d , These studies 'll"e !=rovid.ini base­
line par-Jji.cter~ fo r tlck pJpulation control m:>thods *..ich the ?I'Oj ec't 
1s e.~ t ed to proc!uc .. ,:> . 

&.t':x! adu] !. l.ick Sl)ccics produce 3Jl assenbly pheI'Ol"One iIo'hich actively 
a.ggreg'l.tes l!11ied !!'~e:s and fe:r.n.les , The ch~cal identi t y of tbis 
pheI'ODJne is uncer in'l.,'€'St:"gl.tion by the relPS. This pheraooce i s :-oOt 
species- specific; int~r-tyecics attraction appears to be stroa~. and 
i t ~ be a g~ner(l '!. :\5sEr.!bly attractant for the entire ar~!d !3ID.ily. 
l.U'ld l. few of ci"ie L",oli d species (St'.)e refel'i!-c.;es !or phera-..ones in 'ticks ). 

It is \\'ell-~nown tl~at develcpr,l;:1 t :u:d reproduct ion in insects is 
regulated. br horronal int~l'a.ctior,s. Ticks . like other arthrop:x:1s, 
3.lro develop th~ough a series of rro1,llts, but the hornone :-~.1latlng 
this process in ti c~:.s h~~ oot y~t tEen iccntified. There Jre l'QOCi 
indiCltions tbt ~:>{ o! tld.-s is id~nt1cal 0:- very close to be'ta­
ecdy-:JJ[j,e (se<: ret). Y-= f. it will be necess:u-y to isolate acd Ldentif7 
the aoultir.~ r.Ol1!L.!m . i: t hey J.t'0 1:0 be used in control S::-'st~s. 

- 2.-

http:effecti.ve
http:elucidati.on


Altbough ~h~ rese~rch ccnCF.pt~ rel~t~ t o us~ ~teromcr.~s ( att~t~ts l 
r~[)cll:ant:s ) .lIlt.!. :x:am;'lIe~ \ ~t .f!')wth re!;Ul acors. ju~'elL"le :~~CI!S/ 
.0;',21 t~~ ~:o r::-cr:"'s I dS ::oois in ;;he ~")ntrol \)t pes~s hav~ =>*0 ,wosued ~9r­
a r~1a.t1\'el ~· lCD~ ::er1OO in 1...:l.Secc:s . vel'''! little t".r1.S r..een done in these 
!1elds on ticks . 

I!cA~ e ';er, .J : ew 3cien: .!.S"t 3 ..l. : .1 :ew ins:it:Jtions ~,.'1\'e ~.!n wc:-Ji 1;:. ~~ese :ll"e:as. 
At t he ICTPE, t.he fcl!-Jw!n~~.1 :!r.t!S <, t r ese3.rcn ;.U'e '.J1la~!"':\oav: , .1.1 tb.e 9ny­
siolcgy :.tnd beb.a':1!JU!" a t' '1 :'e-,v : lck :5p€Cies inc!i.:d..1:~ the ident!tic:lc!on ot 
~rm::mes, .l£3a':::::'7 ;::e:-oocn€::> JJlU £e.,,( ~r..ercrn;t.es .!:le. tie..l( !"~~Ct:'~r-s :0 ::: lx.:tt:.c 
~actors - i.':J) StUCeS :on :~e ?~'t:: 'lild ;-ertstence ot :l:lturu tick 9OPU!o..t:'c r.s 
0 1\ p_"<?:!r1..~!. ':..l:' ;=l:Ct3 . 

1h~ ICIPE /'I.as ~e:lC'{ :tcc~lisr.ed '.:or--\?ic~!':lble 'Pro~ress :!.n funda-::e!lT.:l! :-esec,:h 
!"elo..ted :0 the ;'Css.lbie ::'jc:c ~ :c:!.':' ;:c nt ':"il ·Jf : 1::·:s J.S :l.n 1.1tel"':'!2.::ve :0 :: h~.ic:l: 

al.7'.aricio l cont !"Ol. .=:A\?.o :l..·K1 :::t:' ime!'r:.:tcior.ti ,\t;rjc 2nenn' AgP!",c y \ LJ.::.\ j l".a';~ 
supp:>r ted :'ese-arch en :!:e i:er!.~e-rnale r:echn1que, UlQ the t;SDt\ has supp:o:'taQ 
sl.!:ulu ',\or k .l t Il3rL l :)C to't~ r. :' !:ln:s ::..'we :-esulted :':1 ':he ccnchlSion t :::lt :!1is 
lOC'tb:xi o f biolcg:co..': ·.:oc;: :'Cl is ':Ot lL'<el ~' :::0 be et.fec:ive t..n :ick .:ont!'?!. ':!x­
cept :lS !l. ;:,~ss1:;;le ..l.e):.:;:c : :0 ';n::er s:;stc:".5. ':onseque~tlr, ·;oe of :!:t' ;mi~ ~:lls 
.)f t ht:! IC :':: i.3 :Ui".~). :-,:~ r'~Sd.!'': :l. :.1 : ::e 5 t:-.:c ::.:.rl l lr.:l.l:;s i .3 .u:c. ~hys::: ::: ;:; : : 
!".o:~ces, :l.'1::-r.o:':':I.:r.::s, 1.-_::. ;:r.o::-.;.:r.rnes :)I' ::rc;: :co..l : ic!':.3. :::'e :::DP ~ '!si:3- ~'! 
in this :i.::~ vl :~S';:l!':: ;"l ,,:n :;:.e :;;'i S10 lc~; mo .:co l~~y o:f tic::..s :It :he :'::; : ~o:c 
£..\\"RO and :~ 5 :"':SI.?3..!"C:1 :'!ee-:s : 0 :c ccct1:1ued :L.'-;d e.':;:l!:ced. ?:-.:s!ol~c:l.i Ena!c-S 
ba\-e bee!l ';o:~~0' : e-.:! w:-.ich :.ce:;.: ::' ':'ed :~e fg;.a l e 3a'X ;:r.t:·!"':IOCIne ',\'r.ic:"l actr:l'::s : r.d 
:r.:u~ or R, :l::v"':.C~.:~' ~~_~·~~'!~'~t~-.:.s :.::r ~~!:'r~J :~!er..!nw t::e :::!'c or :;,~,:,: =-'T.t~ prt:c;r;:::: ;: _ .. _- -: 
:lod suct'ec.-acd ~:-. :..::.en t.l.t.;~,; :~e, . Vf ~ ;:ese ca:;''';'l;llCS. ':: ,5-.:11.:hl: ropher.~~ .l<:: : ':' . .=: s 
th~ !lUles o f 0.. :ll... ...... .c:er 01 n ck S?eCles OlLQ Ul.i~t t~retore be of ~ue in Int(g'.f<lt~ 
t ick con,:"')l pr c:;:-.l::rr.es . 

'Il1~ Pl1t'P9S€' o f. ';.his pnjcct is UJ e.~e the possible role of ~r:ror.es ar.d phe­
rarx:mes !i l".d Co.'\t-:te inr!1t:..'1i::ati'Jn J.S :r.elllS oi coct:"Oll1n~ pest ticks through inte­
gra·t ed biolcgic:tl ccnt ::-ol ::re thoc.s . To :\c:u.eve this PUIpJse, a pl:m oi '.loOrk hs.s 
b:."Cll c.esi;;ned '" W eb. i.!.\cot1X-rates Oas lC rese:l!'cr. L1tO critiC3l ~ts or the 
e<;'f.>logy amI pn/sl olcliY or ':~!e rrore econ.atuc:llly ~rt311t l1v~S'toc.1t :icl"-S in 
E'...1...o:; t :\fri c.1. 2:-..,l?rl rrM2m;s '.nIl be conducted in a.'l atter.:ot to prc::>Cuce 3 . .'1, :r.mune 
response i n cactle ~nich ~~ll rE~uce tr.e ~~~r ot ~icks wbicb feed on ctem and 
9o'trlcb could reS'..1l : in o.I7CSted d.el,·clo~!lt at these tlcys which do :!eed. 

'Ibc basic p;1pu1:lt i c n-ecolo<;i cal S1;udies nil continue. as these Ir.USt be the ~~ 
for interpretin~ ::udl ot t he ·;.Qrk , and '.utir.nta.ly cf .lSsess~ its results at :r:c 
fie ld level. t t h.-'lS been eSl:imated t hat tick infestations r~su.l't in losses in 
livestock producti on of as ::J..i.ch as one-third the actual potentia.l. 

3. RcJ :ltior:. to E:dstL."lll' KnGwled::e - . 
~n:;t e~!"ts pl ace the sta....--t ot 'l7'Dd.ern' biological ccntrol ot pests in the latter 
part of the c.i.oeteentb century. These systans h,3.\·e proceeded ttu"OUgh a series of 
t echni ques that incll;.c!e ::se ot bco.ei1cal insects ti'.at prey on pests. iniectiol~ 
Ubent s p~tholcgical t o selected pests. attractants to lure pestS to destruCticn . 
repeLl:l!1ts whlch protect the host, ste!"ilants '1It'ich inhibit rEproduction and, 
/l"O$t recently. the use of hOl":l'J:nes that interfere wlth -:he c!evelopr£>nt procO?sscss 
of th~ best. 

http:linterpreti.ng


!&l!l'" 1ns~t ::tercror..~S :l!':C :X:w:r:-.es ~1."·e .::ee.:: ::t:'E'i.".icall v lceI:!.cifie:::L 
syntt~ z.e-j :!-,,:d :;::::r.e ::J.'.~ !>~"':. ::tr.r.C'!:."C:.:tl! 7 ?l'Cauc&: tor rJ.Se 1ll ;€~ 
coot~)l prr:~..l.'l'TZ'leJ . :n the ..:.o..<;d Ot c1cJ.-s • .3Ucr. :~:~r,,'iql.!es :l.re l.n :h..:-
devei.o~r. ':ll stag~::;: o r :denr i ~1c~'.t ten .3.Cci s;nthes1.;; l.t 1. "!e'll 
'-~ .t1' . . ... . ~ ~ 1 1; 1:1. .- " 1 .... i ,l h .. u~ .. l ..It:;.ocs l!l :: •• 2 '- _.~ • . ."us[:a ._3.. . ::'UJ.1..i!=e, .S:-:Le •• ~J. I t t:.e 
ICIPE in .t!":' ::"C:l. ~ t:'..5 on!y 'It :t'.e ";'NO lat:er lCC:lt1on.."'! "'7.€!"'=! !'m..:.ctl 
of the oork on : t e ?r:...ccipa.l. ::lIgec specleS can ce C3lTl2'j OUt. 

It b.:ls ! ong ':t-.cn k:':.~':l :bat S'f-I:C! ~1c lIltit:cdies 3.!'e ":::lp3bl~ . lnder 
""oroO"~ " .. ~ ~, ....... - e"O"''''''C.S ,,' .. ",. ,,.-.. [i .,., .. O" ......., .. ,' "'1~.L· c~ c:u.; , ':/ "'''t" v ... !.... ." .. _ .c.: \,,; _ .. '"'..:.. _~ .. _ ..... ..I ..... .... - • • __ ~."" •• -:", :1' - 'oJ . ... - . - r) ....... .4yJ 

:n..!rarclcctL. :?s . :':'lC 1 uC:""'15 :OXl..~S, ;!:.2",fT:"es, l .i.Q ;.'€pt:. c.a ;).; r.'X)~e::; . 

8rec i ':ic anq t cc:es ':'.~ re :e?=,r:~ to reverse ~5t3.bl!sh~ cellular 
ef{c.;ts 0 : ::::=;;.J.i ::t: :t!'.U ,: c,:::-c' : "o;nn !n ·/!.:~ . .:oec"'~t l" :l!Jr- ":'cdiJ"s 

t. ... , '~"'- r ;- . ,~ • C'":~-. _~_ , '~ ~- ~ ; ' • . ·---... ,,1.~ ., JP-.E' 3.l.so .t:C ... _, .ed .0 ~ ? ., :. ... 0 1C <:> ___ O,.1. M\,.~_n • .!I~ .:. .0 .c\I.-;'"Xlle_;.w.:l.! 

9I~ig!lt !IDlt:'-: '.:.:;' e~ . $.1'2n:lS 3 r e!'Old hcrn:cnes . ;:,"I'lccx:ll ;i':c~r..ate, 
bis:G!:lir:e . Sl~ l"otcnl!; . --::;1:a!-.:.":1)i1enicol . .l."':d c::LI'"i; a: 11:7cco;; : ':-5. 3'1' 
v i rture o f the co;-acH:- Qr t::e s;:ecl lic antloc-dies to bL"Id t::ese . . 

;:r-::3 l0 _C~:'::L 

CO·1X' ..;::q,:: i.n '.")':0 3J'.d ~' l ·,'i ::· ). - -- - --- "" 

'!11E ,..,,!,I)':.-; ~ ::l :j ..! :: .. r. -';:- :l t ::~n 0:' ! r..s.:.:::s (3!:d ::--:!~:lblj.· c.f : :cks :1....:; '\;:11) 
:ll'e ~~j\':;o~-:! ,-.:: :y ~;'l.:. -:.,: ::-.:t.l:1 :.: t~ .c.:-::S: '::lr3.L"l ::'::~ : ..::r..:. ~u·;(· :-.::' -= .:'.:-r.:-.c,r. ,,; 
( JH) , il."lJ · , ... " 30r.'.·· .: ~), ,'.:',L :l ;J..:' !: :'~S?::>nS .::.; :': ::-:- : :-.e :a.;:.:e:: .s-e:-l·;::; 
of ,: .:-.;.1:.-'; .'-.. : :--::C " ;~: 1 ·'·.:.t ' r ':""; ' :t!'·.: :~c!XXis I .!-:-: ': ~·;J '!l:J':;: :; t:-' e1~ ~::'~ 
... ~j·c:-:-, 7'r...; :-,Y . .lt::: .l:' :'-;:~..::-:-,:: .! ".::: -::-.~ :rJ.::: ::,=:':Xr.e, '1,--; • ...:..::: .lc:::';o.tt2.:: 
production 0: t:;cJ J'O'.11 t iog ::o n;".c,r.~ lor -ecdy~cr.e), C1.:u'1~'?s 1:1 COO -
ce~lt'!'l tlan t · 4~':. ,-- ~_:: ... : i 3!:d ~:! ~. ~ .. t "--": ~:-..lnc th~ !""':".: :.l'::! :t t !1e ~C':;j~. ;::0-..: :",: <-.:': 
art h!'q:o~. x~:: in '.:-.e E iC' "'~:('~ -: I re l 3.t h··::l:: ~:t."";:~ ar.c:mtS :>! ",t":­

are pr>;!~en t to ::-• .'~ :n.t:l.!:1 i.h~ j~';c:'ile stl.te , a..'lC :.j1 l e\'el :.5 ~ C':" ' . .~ 
th~ inr::lture .5-'1"".',3 , the J H concer. tr:ltion d'Z-er O::.:l--=;es. :\ttile the ~. t:., le\'c:-l 
increases, "...lJ'., .. : ::rmH:":.; i.!l the :lctul~ is accar:plishcd, 3.t ?mch t1.i'.e 
the .m has dL':t:r.cu ::0 l.!.-:c!dect ed l -:';e l and ~~ reJ.c!:es its :ta.,:..":U:l. 

The chcr.tt C!ll \l .. 'uure of th,!! train hOllTOn~ is not yet ~"D. It is 
a..~ t o be protelO (M, ~lj. 9 ,000-30, 000), synt r.esizeC. by J.eW"OSeCI'etary 
cells i.n the bl'J.in. Pure prep:..rations of this hornone are not yet 
a"ailabl~, 

Thr~ oatul'J.ll~· OCClttr : :\g ir.!)I".'c. t JHs have bc.-en cb.r:lctcrized. These 
are SC'SlUlt .;'r,.."C!:oid.:; I :~!e :so- c:tJ1ed JH-l (18C)1 .;11-2 (17C) :u:d •. iH-3 
( l GC). 

Antib::x:lies ':.0 JH-3 h:t 'i:!- bc-en !,,;oc l:-'~t ly prodtr.'?d for radio-1cm.me 3SSl.y 
of this hornone . By ('cnjugntinl! tho bonlon'S to a large carrier protein 
(such as h~T:''''Jl seru 1 :1. ~blJili.n (13.\), via tht> ~-h}'dro.'<Ysucc1n1rnide, the 
bomone i s rende::-e.l L' t -cenic :-.mi c:m elicit an .imnunogeni.: res;x:r.se. 
P .• :lcbics inj~ctcd · .... it ~: t!:e corJug.:te produce specific ?J1tibodi<.:s :It a 
titE'r of 1.3 !l"G/ rr.l (d hl ::oct . ( .'lily JU and very close epoxy derivatives 
r eac t ~i.th the '\1l ti:·:· .'~.:;s ( L..'·I,\~~,:,· t' t al 197-1). 

The ~5"I of arthrop .l:':· ;3 .... !x..l:,·hp:il'V:-:Y Eterio1!1 For the! purpose of 
rad iolrIlDWle ::lS3:lj', :_ . : ... :....x: :,~::; ~\~ .. ~inst t his i1t)11 u.e bn,ve r£'cently t;...:en 
produced. 3::n'st :'..!:-:.! : ' C'-:--;::Ct (J 8::n t>_'l'le prod ~€.'d the COilJug3.te, 
C('.fJrSXl0- 'ot;lI.·;ne 5~. : .. .. , ~ :.. ; .. ~~. : 1.','. ~ l . by ccnj:.l~:1t :il'~ 

p~:\ by \~c.:,: ) .:: tr.l"~ ~ .' , '. ~..:. : _. ; :--) . ·I..:l te. 

- +-
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Altb::>ugb. !'aie.O~l.:m='.l!:.e 1SSa.,! v! e-::d.v-~nr! !-,. 3.lre<=.Cy CClrJICnl7 in usa in 
sever:ll la.i:::O:-:ltorit:::i . .:be ?hyslolcp~~ :!i!'i'c~s "t che lntll:cd!es en 
!.ns:;~ct de-:-?lJ?":'£':'lc ~3.";e ::let :-e=: been s't-..:.Cl~ . ~e:-e!.s e\'~:"'i :,~~on 
to ~.'\~Ct ~!:..I t tt:£'::1.1 c.0n::...:ns systa~.s ;er.,:U:l :0 a..;ks :lS '",'ell as 
insects ( ~e-; t"e ~!:!':~: re!sre:;.ces i, .l.ne. 'Ne ~li.; .. ,~ 't~t It antiXdi~s 
~t 3l:j' ot :ce :.i:u"e-e r;')'I":"""-tc-:s CllD Oe ?:-oOuceC !.:l vivo. t!';en :ive­
stocl< can be i.1Ti'!1.ln.!.;:ee ~1.::0-': the tick tcr.rx:.r.t!s: ant! this me!::od 
can te ~:s€C. Q.S a .:ont:-01 l,~US:: :icks. ':;;y incerference l.n -:hei: 
dt~velcpre~ ~ , 

<t. Rela.tiClD to Otcer ?.esearch 

5. 

• 

Thi s r e$i.· .. ~":tI ;rc~cs<l..i ~s -:esi§'hed to bu:'2.d -;0 ;J.va:.lable tec~.olo!r.; md 
COI.ple ': .::C. :,eS~:l.:"';:l :n :1.,:,:, ;: r. i'31"1~', ecclc~:: a..~c. control. uti to 
~l~~t ~ar:,~ct :,~se~CJ ef:u~3. 

Th~ r est::l:t.::. !r-;,;r-.::.r:r.:~ .):: t:-.e CSL'"O Ci':'!.3icn o f 2ntcrxl-::.~: :""1 ..\1.:.Str:l,,::l. 
~a..s ~cx;'J,~f-::"': :m :::e: .. L: ::d . :'·:":lx.o~'?r.et'i ';. u:d T!l.~,~~n: :r.eth-:.cis .,f :cnt:~l. 
They !".:l',:e noted. :~at tiC}: :'€sistJ.nce is :a~hly heritJ.ble. :md. eff.:.rts 
to ~l'eL~ :or :,eS:.5 ~:i"n;:e o:e ::li:~er ;ncol:.:''J'';lr·~, ?.esearch coct!.r:.l!es en 
el~ci~t~~g :~e ~:~:~ of :,es!~~ca. 

~-~-­' . ... .. 1;... 

e!:,';!".5 ::l :':l':-'::.3~ ,: ';;:''': :' ,::'; : ::~ ;o~ i::~: l!l: :'.:1' :::t:,un~.:l'::'c r , ':. r :o-.::l.ir.;!.."lts 
J.c'"'3.lns~ 'he' di.:!.;rO::!1! .l."l::";::ns .lr.c de~:el~rn'c1 : :U r.or:x~es ot : :cl<.S . 
';\'::iC!l ~CL2.~ ... "!.:~..:;:,: : ::c ~;!"':'O'..;c·:::,·:e 1.~C: ,~ '.;-,e !' cyclras :r. ':i.:ks . 

. -, :: ~!et::UC1.2: 

'In-J oLD .Ji.::;e-..; ti"~ <J1 :! ',~ :C:PE : lct, -;::'r.ys : lc~ :;r')gl"Q.'Jl1le is ";.0 ;lro':e or 
aoclfy tr.e :'ypt::.!:~sis :~~ t :ic:, g~, .. \·.1:3. :;oultin~ 'lnd reprccl!cticr. a:-e 
ccntrolled by oon:J:'lnes si:nilar to those ~loi'€"d by insects . 

Ac!d.it:cnal obj ectin~s J..!"e t o C!lI":1:out r.;se3.l'ch on !ick pheratDnes and 
in Slk"'Cific areas of :ick: ~h)r"SiolC'S"J ';\tl.ich 'Yill S'J.?POrt ~rk in the 
ecolCi:;7 ~"i~lCIIT ;xJr:!.ons ot the prcgr:.urrr.e, In supprt ot our 
main obJ{ tive we '.VJ. i.l U:\,est:'..g-J.te the ;x::sslble OCCUTE'nCe :lr.O :'Ole 0: 
roul ti:~ ~~d ji.,!venile ~t~nes 1n Ol~i t!-.cc!oros i'!"C\.:.ba:a and Fllioi.:epr_'\lus 
3.pp=n(U~ l:ltl!S, 

Er..dys:nes: 

We ba ... e already daxmscr ated that beta....;ocdysone and the related 
ca::;x:>unct p.Jo::!.Sterone .-\ s.:'inlllJ.te supnn:.lT": ''lX'f crJ:lulting 1n O. C"Oubat:l 
adul ,s (lll!l;;o, O1Il.1:unbo :l!la Galun , 1976). 

prclilr.i.n:l..."'Y bic:lSS:lYs stow tl" ... '\t nyqJt-... 'lI.l Q.:.. roub:lta Mernlyr:1)h contair.s 
a factor .... hlch inc.1.lcGs pl..:[."arl<ltion L'l l!~turec ~ lnl";::&.e. TIrls 
!rfu..c;ca bioassay i s 3. .:l:J.Ssic s:;St.:r."l for study1nss cI"..1.l'.ges in ecdysone 
ti t re 111 insects . OUr funnel' l1" ',;~sti~ticn on the rroulting OOrmJnes 
of t ict:s wtll incll!de ~hree lS'~E'C ts. 

( 1 ) We ... ill 1n\'~stig:tte cr~es in tht! titre of roult ing ::u:ti.vity 
(ill ~tllSC3. W1itz ) in t he br.I3l'Olymph at O. nr·ubata 3.nd l".ter in 
!:.. ~~icula-:u'5, :urL"l; the L'lter.:"l ... ..: it !!eriod. at n!':'liPr411 ticks 
and follcwir.g '::;~ lC'.Jlt blood rr.eal. Thes€ oioast;ap; will be 
coordinated with histolC'Jjc.1.1 ~d phyS:il)Lo . .;iol 5\.1.~dies to 
det~l! I1.i.:1t~ ':he t ar.:...:'Oral relat icnship bet',',::~n cha.nges in roulting - ..--
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-- 'C---~--C----C=------C----------------------------------------------~---------------.-,-, --!Tr~~~ ---- 'I' , 

bonDO~e-tit=e ~d ~~~ ~ev~lopT~ntal process~s of ~ul~~-~ lOd 
reproduc ~ive ~~t~2t:cn. ;~:c~lar at:~n~icn will ce ;~d to 
the sYC.: ;::;.s i3 of ::H?'. ' c :J.::kle :l!::d to the pr:.cess ot -;i t allcg,=,n~si3 

s i nce t ho.::y ll'e ::cr:o .. m t o ':ecer.d on ~i..:';!ltlal c~s :.n .:coj'scne 
t l' tr,:> ":1 ' '' o:: -:-c~ . , ." , -·n -cs", , 'o ' e the ... ,': ... ., o· ; ..... "'''' ...... """'I ' ':e - ... -..1 '-"" ... .:. . ,.(. ;-- . ... _. ~ _ .... ~ ... ! ..... __ 

s uppla::ented :ti : =: :!1e !"'..i:;"l.!.:! s t:'csiti'ie. cUt less s;;e:l!ic radio­
iJrt:';ulC.3..3~~y :cr ;'C:.:.:scs::-:~~~ .::ar:;cUl:.Cs. 

t 2 ) We will i s:: l :l.: e : !:C5.? ..:: ..... ::;:c~ncs ill : :'e ~lil!:;h ot :l1'::Pi::l.l 
O. t!:Ot.:~;::.t :l 7,hi c!1 £,:1,.-;; ~c ::.s:.t :r ;.n cl':e ~~..:.sc~ ':est so :!":ll.t t!:~i= 
cl" ~~;--:;-" " " " o ,'-, - ;..~ , ..; " ,., .. ,-' ;-~ [n· -· ... -I .... ...,...,-. <:>~~ ...... ,,:e' e" .""' , ...... ....... - . -.~ , _ _ ~- ... _ .... 1:._ .. .... _~ . • ___ .... _ ::'- - 2---~ __ ..... 

c~1.c!e in c:ll s ~'~': i. .!.."':..: 'vc '.!:'~ ~c ... ,r ~ .;s-: L-:...; :~.e :~=d. 5l:::t:.~c:; ::: r_'5 
o f t i ck ;'·, l '!':'J.) l:"'j:::) .) :n c::cr~r::l::icll ... :i tl1 ~tes30r ~ _ ~ :;l.~:.:l!J i s::.i ' s 
l aoor at ory 3.'; Col"..T.b i :l L''niversHY. 

( 3) ',';e '.\111 ccr.:i::.t..:? : 0 :'-:v;:.s: i g:!.te ~!~e et!ec: s 0: exc~,:r:-:.us <::C ~":::"5r.ne 

a:!= !'t.'L~.: =.""'; c:n.-c· .. :- ... .::; ~ n : ::0 s:..:,;:, :-::,:,,:x:u.!. ::'::~ :t J . x '.::::'.t:l ::"::'_2.. : .5. 
':, ;-,0 2~:c .,- 1 :"l ' :;'': :' ''':: I : .' ~ .• .:.1..:::.:-,; .. :-: : :;;:c -:) , :;·, ~ : _ r; :1 ~_" ;: '.:: .;: :: -: ..l!".':' :: • ..: 

::, _ ;t:! : .l~ :: :: ,:-.:..,;- :' .':'::':"'-.:-.. ::2 :-e :3.:::::":;:l: :: :n L ;' s :. ..:.:;~s ,; ~ -. 
:1l;''''~' ·~1' · ~ · - - ~ . . - ...., . ... -.: ... ~ .• _'J . ' -O:: I n " 5.1' '1",, 1 ·, .... 1 ' :';:- "' · " --.:lte _..J=-:"-_._~~.' : .. ~ ., 1. . ", .'..":'..1. .:1 __ .l. '=_ _ • • _ _ _._ ...... . . \,;::_ ._ 

"',1 : :',,' ,' .. -,',-. • - ._" ." --' - "~.-., .. - , .- ·t' '': '' -r' I' ' t n 'J --- 1· .. ., -' .,_ • • - - ' ... ", . '- '.-.. - -:- .... ,;:, .~ ..... ':' . ', --' .... . ........ - .~ - . ,; ... ... 
€' .. -;:!''1ct lc :1 : ':·.'.'l:: i C': .. ~s :-. t :'::U'~ro:l :1.-:' ''':' ~ i'..:.!...1.y.:l \ :. .:: ,j~ 'l...-.!: ':~'"":r.:.J.t ': !..-:''':lpr_:'c 

t •. X.'~':·n~ ~:...; . " ':. : 0:; •. :. ;:'; :'3i:::::t:'.:e J! -?:::',;et'cus :": ~.::&.-=·.:~::sc:,,e : !"l : ::"'.' 
:n ~ .:!~-.. : ,~ .' ~ . " (" , . . , ::: .. : : :' '..: .::- .r'o E cr.-:(! 1: '.::e :C-;7 ":1.-:' ::: ;1 :~.;: .:'~ ::- :'!. 
bioas~~\y , -rirsi6~;1.co.i ;;..-:ucies \1,~ 1 :' ::L.SO c.cr.C~l..C :;l:: i::! en : :,t; ~: ':-;",;: .5 
o f c:x~';-:.~JI,;S ('I:~:: !~:-::: r; !: c·..:: :i c:e .5" .. "7:t:-:..: s i E:. e~\!;:r~.c:.':. st:r.ceS::1 :!:;c 
\" i t ~ 11 c:.~'I ~';' :5 is , 

Prel iIdn3x y \'.o : 'k C ~Uir.O <illd Gal un, u!lpub11sb?c , r..as shewn tr.at ~he 
appliC.:l.t.ian a t J1! h::rs 3. let tul eifect on ~ cevelomeot 10 R. a r:;oer:cicu13,t:..:s . 
JK~ al&? ha\'e a leth.:l.l effect 00 tick egg " develcpr.ent (lli.'lillgh· 2.na~i.·.'7L: .. "...3. 

1977; Sola:o n nnd Eva.ns 19:'7 ) but JH.-\.s :llso ha ... e been used ~o break J.d.ul-;; 
o\'iwsic ic:I:ll di::..::-ausC' 1..'1 ):z:ts artorells ( Sass:l..i, :974) . Still there is 
no c'::: ~\' incL'1C; evi~'2nce tt.atlilinsc~.: t- l ti~e ",-ri pl:1j"s 3. ,role in ,je';elop:fnt 
or n:-p[".x!.u:;t io~ in ti c!"s . In ol'dc eto investig:lte lts presence or :absence 
9."e pla.'1 an i nitial tv.o pr..:lSe 3.pproa\ ~1 "'''''''' 

(l) We ?i ll t e!::i t f or t i~e p:.'esence of j uvenilis ing activity in tick 
ha.moly:!"Vh 3.nd p~U' i. .f ioo extrac'ts 1'ran early O!'J!:Phal st~es ot 
Q;. rrcllb<l,E! lll.d f rcf:1 .!h appcndicula tus ~arvaet as ",,11 as iran 
l.dult fa ra.!es of tot~ ~ies during '1itell~enesis. The Galleria 
and T::m~b!" io B'i~.; .. a~s:lY '.'.i ll 00 usee for :itre qua..'ltit£c:J.tic n . 

If p:>SitiYE! ft ;:ding-s a.r e :fAde at this st~e f-.:.rtber e;"perirellts ?,i11 be 
rr;.lde t o tt:'Si.: i"':;SSl Ol~ t i ssue.=.:; a.9 t he source of .;11 act i vity utilizing :l 

r adl o l abe llcd tech..-!: iqu0 t o rr.cnitor i n vitro prcCuc tion o t JH. 

PreCQce p',:, I J.nci rr I1r .':-; been ShCW:l to inhibit the rliife~ntiat1on 
of cort ')~',1 a2..1a ·.'\ I I! ce r tain i nsects, ther eby pre~~ ting' 'In 
&.-c r c t i":':i , F'l'e j t :-.i:'.:l:-Y ;:f:' ;:<>ns by Sis t C:~ H.G, Leihy ( 1977 !neel:in'l 

,~ 
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0. 

of Ent. Soc . . ~r. } sh...t--w ..:h:Lt :u\tt CO!lCl::!ltT'3.:ions 0 orecccece 
bloc..'< t~ <Xlt.llC ir:~ O! ::!.1:;:Pt:.~ ~ !C:G~c. ?r~Vent O,,"!.;:cS1ti' fi in 
adults. Cu: ~r. ~r~l.X':.ltl3.!""': '.\C·rk :,;00\\'3 that lC'?-er ~ses. \ l.":'ti l::l.!" 
to tf.ose :.lSed =-, work 'In rhe :.::sectS Cr.,:::oo;l:t:.s J..nc, US1'.::l. 

( whose coP[",J. :.l.l!a'::!. ...!.!'e 3e!lS1:t-..·~ to :;:rF.-CSceoe I, .ell j5:~ ot 
!l ~l:1Pb..'ll 2:. :ru:::.l"::\ ",t.e!l ~;-pEO::ltion :'s I t tte :irre ot ~C:::'7S:S. 
Other e~;-;:e:- :'::E:-.~.3 ".\"'l1: be -;:e:-:orn:e1. 1;0 ·:et:er.nine t!1e ~i:~ts 
of w I·teal .l.::,':' ,,:on~:\c: :::CC:t!s .:t :lophc::I.I:ion ot prt'tCocene i: 
on tbe L!'~l':elq:r."n: :::t.:c I, nm:be:' o r :lyn:;:r..'l.l i..1..S1:3.rS ;:receec..1l:i; 
t he aCult :eu:: t lr.c::::r ::w;)u!.::..:.~ suc:ess ..)~ 0'.9'" . .1. 'J. :::ol±a';l. . 
n.....,, 1 ''''1 e'l.--.o .. ~·~.,." t- ....... ~ ~ "'e .-""--'or::-"'''''; ...... ~ • . t - e "" ..t .'C'J''' ~ r~ ... ~_... ' .• ~..-:;~ _ .... . ~ .. ... ...... :.-""' _ _ ,....::;"" .. oJ ~ .:;0" .... . •• ,.,. .. _~ ... .. ~ 

of pr'?Cxer.e :::'~:1.:'7e:H; or. :-eor:;cuc:: : \'e <::e ... el'J ;l:-:e:!t .!...., ooth 
O. m:1...:t.:l~:'!. :1--::: :. . .l:"·t~:·c':':l.:.l:.!.: ·"':"=;. :: ::-.e :!'~OCt::.t'S ;"..:l.'.:e .lIly - --"- _. 
eltt-:'C LO ~II ~':'\ ... ,: -:.;\ e ~':9~.'::!:r. .:r :·e?~'C~t:ct~<Jn. :oE c\u '.:p 
e."<'i='::-?": ~-: :S '\i~':' teSt ', .. r.!::'~:-:~!" :~€'5e :!..:'!::'.:e!'!ces ca,,, ce :o:li.::'ed 
cr n '\(T'::cd .r:.::: ':::'9i :"::.11::'0n ;'1 ir_~: . ..1:5 ..;r ,,1'--\.5. 

In o!'!ler ':0 tt:'~, Qr~' '1:;:' ':b.! :;;\S'.,c !1'.T-0tr..es.i:; ): ':he i.."'T:"\.!.r.o~o~: ;C!'t: (;n or 
tho: t. :.:x :It' :;~-:·.,:· · : .... . :,-: ':;ul··..;:· ... J'll ''::'.! :':::.;,: i'-.!"'.!c:..:ral 2::':~ : -::! \-!.:.:. :~ 
~rl:;7.~ .: 
'-lnc!1.:t.".; .: , ; .... ' .. 

'''_'V:;l' 

~ 1) :'i:'e ': '.:' ,~'. "': ' ''' :;' .... :.-:.-; ::r. ',.e ;::r:;, .... !~S ~-: :J: '_\..""'C:.e3..1 .:i;;r:5:t:::1 :\'': : 1 
b_~ ; .. : :. . .::-:~ .... ,:;: l' : :::::. ~:::; :: ...... e: "'J :" ';'-':I :":'~': ,,:,, ,:, :J. l,S :-:' } :·!ri'. : 'll::~~n 
;-"~ro:·: __ :. <', :-::-:r~ s-',:':,:, ~z :i:.: I :c: :; :: . ..::-.~ :':-.: : ~""1Nr~':' !':-:::":'-':l:: :.;: 
:- ir:o.; ·,-: .. '.: ": .. : :.L:'1 : -.:._ ::._~ n: ':';-.l: ~o: : :'~ ::';';: ;1 ..l:'.d ::ete.:::-.;.r . .; :;.~ 
t:l r::~ c.r' blv.::C:~:ll ;m.ne!r'..$: :l.T:e!he!" ~t :oe fintL"el'l d:igeS"ticn ::r 
:nC' ! u:':.:: ;.;~. :-~:;. :.r.t~ ;:::~ ::,,;;.:; ::a~l \'-1. :1 iii 

'I' 
( :: ) 10 rru·;l ... l!t;.l .::;, ... .:!':.:":'"e:lt3 ::0 00 ;:>::-r 1' :eJ. in !5!':l.el the ?~e 

of O!'C;: ::: l:-..s :r: J::::1 :::i' "U.tc....-u.t f:Oi :::1eli'..n or "t!1eir :iL;~stion 
'In 1 i !:.;, l!',\-,t'st!;-.l~ ~:! \ht~,;:;jr iolai::el:ed protcl.oiS. A 3e!'~es of 
"' r -l ~':i lo.b.: l!€-j prot c !.r.s r~ ~;...ng t'r:n .:-,o"tochrane C ( ~.r,';=12, COO). 
tll!'O~h :-...ae:D;;lcbi:1 i 53, :XO) :Lnd oovioe se!"'.:tl alb\.lre"n l' SO! 000 ) 
ta g:l."....._ .... -~lobuli...R.s ( :, ~,'.' lOO\'e lOO,aGO) :Ii'111 be ir.co:r.:c~l"t-cd. L"lto tr.e 
tic.k "blo.:x:T.'e:ll". en re-"'...ove~, :::otr. fr::rn the bloocineal Jlld fran 
tissue 3.r:ci b..aa:UbT:"'Oh of a .... "Ce:''lr.:ent3.11v fed tdcks. th:>s~ or:>telC'.S 
,"'ill ~ Ide~tif:".Y.: ~c. C,t.:.:lll:iil-=<i 'rith' electft.pooret!c. u.-rn.!JlOl~l~ 
and irttr:l.lnce !~::-Jpr.,jret:c techniques, COt!!,i~ wit~ t"B.d.iolOt'{ical 
t('Ct',:ritiu~s ; 0 1' :'l.~c:;:'ll:icn ar' :re -1-1 25 la~l. Detectlon vf 
r a !iob: .... ·l L1 Ot:-.o: : :r'J..:t!.cns -\0.'11 t ~ 'JSeO :l.S a..."l indication ot' the 
dlr.C$t ion ":r.etatc)li~ 0 ~ ",;)l ood ~3.1· ' constituents . 

Prio:- t: 1£ ?h\'s ioh:X:ica! ?:'Ocr:L.':Tl~ 
(1) To ~es~ ca~:"c;"3.tly :l\'~~able -;r~'tb r e-suJ,.3.wn for :,iololS':cal 

at ti.v jq.- in ~ ;:"OU! J.r. :"!. l!lc. ~. 2~!X-'naiculat~ , rhese ~und 
v.oul::1 : h·?:>, X :2S::~ :cr h!::!..: :l~p!"lcaodi;;j' :.n centrol rrl?t!'"oc~<:i. 

(2) To elucidate th ~ r: !cr.l~(,.3.1 stl"'ucture of the aoulting OO!"JDnc of 
tier..;;. 

(2) To deurmine du ... '"!::~s in the ~ltre of m::u!.tin~ x rr.nne in ticks :;.,d 
t o rcl:!(Q :h-zosc :lI.r-e 1.: !:!l11~'?s to 9t:.ys1o!.~iCll pt"OCe~~~s ot' :x:!ltin:; 
:l!1d r('?lv:~C': lo n. 
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(4) To follow tboe :De!:atx:>lic f:l.t~ af ex~er.ous ecdrsoces. 

(-, 0 , To Gua.ititJ.: >2 ;:.rotei::t p33.3::tg~ ::-.l'Cu?;b :~t! tick ::tiCg-Jt 
epitheliLrn 

" , .. ~ .. -.. . . . .. ..... .:Il . _: . 

- i-

.... ," 

,. 

I 
r 
I 

--
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~.;~ .... .:-".., ... """ .. -c:--:_-- .... .... - .. ~ .. ::-.:...- ..... ,;_ ..... .:,- .. ..;. 

Visit~g ~i~ec:or of 
Res~:l!"ch 

Duration 

( . UT-III .:..~. 

":'1,-.,,1' ~ . .J" .... ~ ....... - . ., 
'OCO S) 

R.£S""'~qc-! C:T T.-:E £COL...· .. 'GY 
OF TrC\S .-\S ?'!:"T A'.l.SJ :0 
L\TI:G.;.l..:.J ?ES7 ~L~:'·!.C2.2;"I' 

TI=.r.. r::::::?':~)\:'IC:; .. ~~ :=~ :F 
I~;3::CT ~~~~·3iJLCG: ~~\ ~CS'L:G':· 

( r'-'-1:" :> - -0'· I.. _1:' _) • . -' • .:. .\. 

~I?1:B~, :';::::-.:.-\ 

Pmr.: . .s::::::~. ?AC~ G;JJ.-:; 
ISP..l~ 

DR. ~,r. P. C't!'N'n:;CR1.!.( 
PrU::CrP.u. ?.ESE..w.c:-i ~C!~:rrS! 
TIC( ?~'\:'~!E, reI?:: 

AID UNDP 

1st rr. 104.0 17.3 
2':.d ']T. 104.0 32.3 
3r-:' y!'. 103.0 S7.5 --

Tar.\L 311.0 117.1 
:a ===-=-

'!UI';.r. 
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136.3 
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TH:.~: :l.r.Q :iCK- i:;.) t-r..e 1..:.S€:LSeS :tr'~ TajOr li:n.iting !J.ctars i!l livestock 
"1- ,'1., .. , 1 . ... - . , ' - - " .:.. t i C'" ' .... '...--0 .. • ... ... ... T~,,o l ... . ..,T".:r-c- ~i t"er ""o'1c"-l-'''' - '- w • • _ ·~: J..J. . . . .... "" .. . ...... _ u ........... . ' ...... '-.... ~_ .. ~ •• ~_ ...... .., . .. _ •• ~_.L .... '. -

icn o r ~~ic:de:s :0 ':.:It :!e :'y J.:.;;pi~ ,r spray:.::iS to .-:.ontrol tte :icks 
:>r :!:e:),) '. ~£' !":l;J!. :0 .:.or. :-o.!. -: :-:~ di3E:lSeS .l..."'e costly :l'i,j t .i..~r.S"..r.!.::~ 
,< -:,,;1.';':5 ',\'1 :~1 low .lcct:-;1t:.!.oi:~: ~: '~r : ~.d lOW-U1~x:r.:e U-.-c5tcck r:L.!.se!'~. 

~:':·.~ :;::n re. : !:~ -'-~J. :-;...;-.,j'.m J.Oilit y 'J [ "::lcks ~o ce':elc!' resistl..'!ce 'Co 
ac:u-ic :.d~s :€'qur~s :::e C~D: .... "i.t:CUS ·:€:'7e l opr.ent at !:E<Q,' m-:enals . itself 
:1. S ~C\l" :l.:~c .::::;: .!. :' ::-r-xes3 . -J": i:.e.:' J.C...-e:sc :'ac :'Jr5 are r e lati've J.cariClce 
I. UX:..;lt :: t o :t.c : CSt :1:: 1."':'"4.1.":' . :...::d : e51 ;t:es 1., O:::lt .1 .. .'1d !!lll:<. ";\i'.iC!:l 3.!'2 c i 
c:t ... · l.::c r~ :: ,: :t.tl ..l.:~'J :t!:J.l ~ !"i :c r . .:a..--:l . 

ri~k S'''':'''''!XI.5S J. ~':' ·n :;.c!' lr": :..!'o:x::cs L'1 the m.:r.cer Jllct ·;J.!":ety ot ·tiSS:.lSes 
tr.ltld::':' Ci:c:c :0 ,;~Y.€. ::;:i"t!. .: .:ul :-"7'....t..:..5. .~l.:l.tl ':r:2 ly :6"" 0: t::es.: liseO-:"es l..!"S 
J!,:ft;~!l":':2 to p C'C ;::·.:;:~\::.s or :=e:t~n:. ~U5, tbe cIII~! recoli.rse !.s ::0 
t..:..)l.i,.: .... : : !:'::! ::'C!\!: . 

-:':: :, ::~ .'. ,~ ·:a : :'.': :; ~":?:. :c~c'.:=:"c; n:: '; 
~ : : : .£-:. : ; : '::1.': . :.:: ,;.,:, :: ~,:.;: , ,,,,,,:, . ..::: ···;:l : ::;::.:t:. :-.-.(.~ ec.:ll :~:'(':'~::' l::::- :'': ~ :~ Xl.5 
t"' :i $. : ..; .. :\ tc.'l.~ : .'. : :-.~ .:t: .:-;.:': : ';;':'2' :- ; :.:iF.: :': 7.: : !".e :the r :-:.0 :!r-prc:!r;;,.'2~ 
,~ : .. ~.-, :- : .., ~~ ') !1':c :- ! -:.:> ?:.C :, .:'.: :r: ~ -.•. :-;::-:l:.:.:t:!=: . 

":d.; :._.~. ~ : .. -: :e c:t.!C ~ ... -=:.. : :.':" 3':'.:.:. ' '='.~ ::1 :':. ..; :.::. ~"",~;:~:l: iocs :::' ,,:': c:·:.::;; .\-:.:: ::~ 

.: .~ .::: :: _ ~ . .:.. : ) p:v:c:.··:- - -.-:- :~.:..c :: .:': r"::::.l:: :-n :"=t;.' .:.: .: -;>d 'CO :.;;.;..:' .:.::.: ;·,'·i:".::lte 

.. Iv" "' 1' ~' L'" . "" .. ," 0'- - ~ --' .-~ " "er"""" r ·,.. - t~l· ..... , -:-"".-<:: - 00. • \ t i -.- .. ~ ........ tOe " , 'esT ~, . ..- c.: .. .. .. -: ........ . .. :.. -~ 04.1. ... ~ . ............ ~ ~ .. ,... ..... ............" • .... .!:I ~''5 .. _ .... " . " _. ..-

:::;J.';. lC :-,~ v i: ; :.~.er :- ::,,", '::-.. r-; :; . . : !::~1.....:.C ;X!":-.::~~S :::C", nt ...:-.: : t:t :n:lt CC :1-

: :-0 : : :':': ,;",,'::?.L.:; .:. ~'!.l S"',;·..:.c.:. ':'5 : :1 :: . .... :::: .. :-.c..t;:.:2.:l :'..:.S :' 01 ':': Ce.:.:.",:'e ~s.n::: = :';i:~ 
t~:o. e:,:; t~. : : :, 3 :r.:·:;:: - O~· :':'':::-:'''1:E-!: . ~.".:. ~J.c.Coc..:..;s ~t ,; ~.::;:.;-'l. 1.U'let-'r ""::1o? l.~!c.;s 

of tl:e :C ~ r ::: , ::'':''.::.0 ( :,\":w ~a.i.,!, • .l..5 ;: ::e :.\enra .~:"c:.U t:Jl':U F..c:st:'3..!'t;n I::-...s:HUte ) 
JoL-: t Ti d : ?r'C~:1!:I:·.e . 

. -ls :1€?\'1 oo~~cCs o f tick cont rol :l!'e develcped by SE:po...~te but relatec..!~sea:'co 
t ht'y ',vill 00 int ~~r~:ed i.'1 a systsrratlc app:roach for tick. cont!'Ol bas8i on 
t'Cological ( d';lt l.; :r.e -ecolog:.cal i.n\'estl~ti ' ''s. Jl'e the basts on wnich inte­
grated pest rrall~erent is buil t . 

(C;at'rative st:ltement ( subbear'~ 1-1 ) are t he same for the three proposals 
to :l.SSU.re conciseness ma td c.axnstr:lte the inter-relatedness of t~ re-
5I?arch) . 

1. Gene!":Ll s.1.c!~u..;.d and R:itionale 

All species of verteb'nt e l and anirrals a..~ subject to attack by ticks. 
but O'A.rrt:'.:Us :u-e part:.culJ..rly attr:lCt h 'e to :hese po.rasites :hat tr3..DSnit 
in:portant dise:lSeS. :-t.e fOC<! of tlcks COnslsts of blcxxi 3J'l.d lrmph flUid. 
Serre of t he fJ.ctors o;o..r.ich J.Ccount for ~he C3.r-aclty ot tic.!G to sprem 
dise:.:t.Se : 0 :i2..n 3lld :lo"'!..irals :.r.cluc!e !.r.~i.r pc~istence as blexxi-suckers, 
their hi ' 1 Y protective scle.:-otizC'd. 'ccdy I t!lel.!' f=ser-an r'ran natiL-J.l 
ellf;;mi es~ u d :hcir · ... "lCC ~st !':!J1be. 

-2,-
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1'i cks :l.!'~ ;n,;cr ::1.;-:;:.;5 inhib1 tlniS ef fe-c t i 'Ie a vestcck ;lnxlf.,lc t icn. :!::l.-ere­
b~' l irn1 : i:-:~ ·J::~:!.2:lb:":":"~ ·: ot i"'.i;~ qua.liti" ;I t'''Jte in : cr i Ui.'i!l '.l.,:e. :-icr.3 
a.lso t:' l.:.:::iW..: .!e::!.:I..5 :ltrXl l.r • .l ~"' :"-..:ll di.5~:!.Ses :l!:Q 3l'e 'lIl ecOI'lCT!"":': .::ll~ 
on tr.e :"fiCcr..1":' j t ::"';:5:':' ... : .. ;Jrt;c:.:-::,:, r s. ?ri=:S;~:l': ~: :~.cc.s ~cr ~:e;;tcr ·;oc t!"""Ji 
usil'..g :"':::J.!"1t.:~.':E:'~ :':1 : '::: est,::c.:{ j i;:s ~ci spn.y:::; ) are ~xpensl\-e . i ne tfic ient 
3.!:::' ~: '~~:i:J..!~: :"...l.:..L.; ... .,:Ct.:.3. lI'.a : ~e c.e·;~k;r.e~: :::: t !~k : es i s\:l.:lce :'s !!l 
inc!'e~'!.Si :-:.~ ;l"":C:~. ~ -:-concm.:.c. $li e , :.'1:~:;;r:1.ted. ccn~M i s ySt r.r.l \\Culd 
el ; - '~"-~ or - .'I' ·'eo ,, '- "se --Ol oY"' ''' ~-a' .... ,...""~ ,~ "'0 'm -b jo' t " -es ......... . ... , _ .... _.U.\... .... \;;: •• ~ __ ... "".~ .u... "" • •• _ ..... , .• ' ... , \,i . <;\; ... . . 

5.:c:~ .l.:",_: : : l~:-:: ~ .. :c:.;~s p!":'-':'l.:.::e ::"''1 l.S3e:'.bl :: pr.e~':fiLn; ·,,'h:!.ch lCt :., .. e : ·; 
a ;.;:·t'-;:':~s ''':''- :' ';;'L; ::-..:t _~5 :L"c :'';'.1.1 ~5. :-.. :e ..:::-.e:-~c l. l :.cent!.t:: J: :~i3 
;w -:: : 1" l.£.-: :.:1 _.~.~.:. :' :::.,=S ;: ~;:~-:l ;i1 :;: :::"" !r: : :"l~. -:::.is ;:::~!·crcr.e :.;: ::: '. 
S;"'"":~ : /.:<;- ::r'-':: : -:! r.: : :;.-.;>r- !"':c:~s ..ltt!'l.("::cn 1n~n.~ : 0 ::-? s::--: r.g, l..~::: :.-: 
:n'i:' . ' . l. , .•• , _<:';:. :' ,. ',. :l' : :-.l:;'~ . .:,:.. .: :::: r '.t o> '~ :-I::=-e J....- •••. • :: • .-: :·-:.R:':: ':. ::l ": ' 

.. .: ~ . .... ....; .... .., .. ~ 

0: ',:'::::':: :.5 :~t; :1:: :- :l : , ,)1' ': e.:.-,: :': .:. : ,;. -:0 =-:. .... .:-;,::~-:.:;~ -S~ :-?: . . :~ -: :.: 

Vlill be r:ecessa.r:: ':0 :.solat e l.nd id.;nt1!'1 che iTDulting ~r.-cnes it t~:ey 
<:t!.~ ;"0 !:x ,~:; .;",:, i:: . :c r::~1 ~'ster..s, 

. .u t~OI.!b:J t::e ;"~Se:U:'C~ concepts :-el:l:..ed. to us'!:n '{ ;:harQ"':);nes i attr:1.c-: .l.r'. : s / ' 
r E'p":' 1 L'!..i.:;:; ) J.::C ;-:Or.:-J,)r.,es i :''1sec t .:;:--c',\'th :'e!;'.lia t ors , j U\'en::e l;or.:-c :-_~:~ I 
roultir.g r.cl::o:-: eS } as : 0015 in t t:e contrJi of -;')es tS have ~n PU!'$Jr~~i 
for l. r elOl.ti\·e: y lonw period in insects. '-lery litt l e has been done ir. 
these ,f i e l ds c n : lcks. 

HQ';\:ever , a f~'w scient i sts at a t'ew institutions have begun ':'.'O r k in 
t hese are:lS. At t~e ICIPE . the following maw lines at re::.earch .l.!'e 
wlder way: ( a ) th~ physiology and behavl OUT at a f ew t ick species 
ulcludi ~~ the identif i cat i on Ot hormones . ~ly ph~r~nes and sex 
pheron:mes :£..'10 : i ck r~:lctlon.s to \.! limt i c f actors: (b ) studi~s on tr.e 
JI'Q\·:th :l':K! r-.? !" s1. ::i t:~·ncp. o f natur:'.. l t i ck ??pulat ions on a~l'1rr.en t al ::>10 t.5, 

TIle I CIPE h:ls :l..~ready 3Cccr.tplished consicer:lbl e progress i n :'Wld31nEntal 
r cSC':trch r e b t c:1 to the pcfslble biological cont rol o f ticks as an al ter ­
nat ive t o -:hC!:lic:!.l :lC!l.!"ictc!.al cont ro l. FAVRO :l.ud tee i nternationa l .1.tO!.ic 
l::ne rgy :~ge:.cy C .. \!--\ ) h:l\'e sUP!"OJ'te-d r e5earC:l on t he s te!"il€--!T'.ala techniqua . 
and t b:· L:@,~ hru; :;'---"'PJ:-'O l't.;<i :S1.'l1l1ar ";\OrK at IIER: and both e f!orts h~\'e 
r esulted 111 t.:-.e C'JI.c lusicn t ha t : his r.lett:cd of biological comrol 1s not 
1 ikeIj' to b.~ 'J f ::€-c -: i\'e in i: i ck ~Qntrol. exeep:: :lS 3. possible ::tdj uc t to 
o ther Sj·S t€r.'S . U>!'.sequ'?:1t ly. one of the C".:lin gt.."'\ls of t ::e ICIPE i s 
fW1cb.i .ent.:ll :-~s~~!l..-=h i n t he :5t t",Jctural an3.l j·s i s and Dr.ys101c'iY cf h-:>r.::on ~s 
l.!'lt i -hcn:r:.~;i . t ."lC ;:.I:erarcnas of : rc;lic:ll t. tr:k.s. T!:.e :'~JX'l ns a:~si.stC\.i i n 
~his li:!<:' 0 :' :-~~ I?3..:ch on t he ph~'s,iolo;y :utd t"'Colog:v of t 1cl:s l.t t !1a Ir.; !PE 
J.!Jd f...\\ID :3Jl.~. tt-..i.3 :-~s~:U'ch need:; to he .::on t ir.ueci 3,.'1d €'xpanded. Pr. :;::; ifJl~ica l 

studies to.a ..-e t.;.; r;n 
- '1-



• 

CQ;)pl~cad ':\'hich ice '. !ldd ';h~ remUe 5a:'C ;:he!""".r.cr.e ' c!l 1t:r:lC: the 
oule of R . .l=t:"e:,n:a~:t..:~',,"~_"::I~t~:lS:=, :cr ;r.u;:..n'" I c:e~drnun""'" t::-: c:i.me tor :r.:L'C.o-;n..zn - - :: ~ PM'lCt io!!. .1.<;0 su..:!cce-.!eC ~ Fl ~c.I;!~t !.l·~ .. i!Ut <:hern. .j t : hese ccl'tiPCur.ri~ , :: .5-
dlcluoropte~oi l~~~:S :=e ~i=s ~t ~ Q~ber of t lCK species and ~~ht 
the:-e.!'o re be cf ·1?....::.!2 l!l :.n t~llted ~il!." COnt:"Ol ~l'Ogl ~. 

~P pU:-;C:::€' ,j: :his ;M: ,ec:: :3 0:0 -::""<:'.r.tlc.e "j:e ;:css ible !"'Jle ot :x,r.:x:r:.es 
.L~ pl:ercr.:cr:c:i l.r:c. .:;:.!,.~ :: -= :IT.:I~Ju:::l.tion J.S ::e:ar.s of ccntrol!i!l~ ::eSt :!c:.<s 
tl""rcu;h !':l':.::o;: w.l :?d :'::io1.::.;: -;al ,~C il t ::-o 1 ~t!':o'.:s. :0 o..ch.!e\'e :h.1s ;u..-;cse, 
:l ;l l:m a t ',\() :';: :~~ ~Q ":"'S!.~~ l · ... f'I..l.:.r. lnco r;x:,r:u:es b:l;5!.c !"esearcn tn:o 
~n tll!:l':' :lZ; .... _4: :;.3 ) :' : ::e -:<;0 ~c~: :.u:t:1 ;;Ji'.'~ s loiclf'..' .) t ::-. .:' :;ere =cco.C'r.'.:c::t..:::, 
lr.;:<Jr. J..r:: ·!.: '. ~s ::(' ,.:; :: ~ .. '-S :'.n :!:ast ),!' r it:.! . . J;,-;:er~-ents ~.i.ll ~ ,;or.c.l:C:r.d 
in .m .it :e::pt : 1') ;; :-::c.~\: e "lr. l.::r.n.;ne !"e:~r-sp. In :a'C :: 1-= 'vj-1j:h '.\",,:11 :,ee:.:.ce 
tte ::t:..r .. _ . .: ':- = : ':' ,: :':3 \1:':' ':~ : ~';-:1 ? n : ::n: .... a.. .... d ·" ·i:l , ; ~ ; ou.:,.:i r~'"'Ui: :.n :.lrr-~5-;Ed 
c~"·"' lC{.r.£' ::t J ( -~,<:~2 ::" .:.'-5 :'.1~~~ .:0 :'&€d. 

Tr.t:' ~~-...::t.: :C" \ . :),~ ! : ::--....-- : ~ -" ::1. 1 ;~.!c"l~s '.'(".11 : :~ ;1t::l~P. , lS :~>?se '-~:':1 : ~ 
:b~ ~ .... -.";:::: .: .:: :. : :1 -; ~. !"':: ':' ; :::":::; 7ll...:a ~ : :::1:: ... .o:-k. :!..!".d 'J.:~:_:~.:~ : t:l!:: ,., : :1.:::.:e$3:~;; 

its :- .c.:':-~ ::s .1:: : ;;~ : ~ Eic. _r.': I? : . :t:-'u.s:een es:irr.:t:ec :~at ::.c~" :r:~-=-s :<l-
:. ' II ;' ; . . -.. .. .":5 .• , ':-; : :1 : .~ ·, ~:::.- ·'d~ ;)I··;c·! c r:" .J!1 ;,: '.S ;.t:C;': .!S l; r.r.- : :::.r1 
t ht' act.t:a: ;0 i.t:!; t ::ll . 

. , ,, - , .. . .. -­.. ~ .. .. -.:... . .. ., 
P~I; ' ~: ::" . .... "S' .. . - .,: ::::i c ·...: .. ~ - ,-..:.'"' ~:: :~·.!.:~1 '_.!: :-. :-::~ •. : ::=:~'-: !:"".!": : s - ::!' : 
p!' : :: .... ::'-.-:' : . . :r..:~ t . :.':: ,:'S .1:;-; ::: 3 ::~'_::o~c·ni .: : c ~l;'- . ,~ , :: :~ .. .: ;:~StS , .1::;-:.~ : .:;.. ... : . .:i 
to tu.!·e i :.e~:.'3 ::> ces-ruC'::lon, :·~r.eilMtS 'mich ? I";.t €:C't t::e r.ost . :3~e!"'ll~ts 
'>1,10.; .. :., .~ .. "., ~ .. .... ...... ~ ~- -.-. " '"' l -.-~- . """0" ' -" .-~ " ~ , . "c"-c" ' - -_ .. -,~\", . .. . _ •• " ' _'" " L . • _ .. _, , ... ~ . ' ~ '- "_ " " "" .... . . . _ .. . .. ... ":'.:» .. _ _ 

in t ~~·.: ... !· ~ : .• :;-. -.be c .;,t.'e':'c iJre.., ;. o.l ~!'C\'4. :i :';:cs '.:: tr.~ !-.:-s~. :.~.""lr !nsec: 
ph(,:'.:f!Cr.·~5 .1,;::' ::Ot:XIr.~S ,.1.':(: ~n c!:e;.i~lly !C,'r:'::'!'i t;<! , s:rntheS1Z~ :1.nd 
5... ;;.:,'.::e :'*r1 COT.:e-!"C::l:~Y Pl"C"c:"':'C£-<l fo r !JSe :n ~S! .:entrei :>~:l..rnres. 
In the c..'!.21? " t :;i,cks • .:SC:::n :echniqU€S :lre in :t:e ::c ':e :':p:'.er. t. s::.J.I!es ot 
'!cen ti.:l. ..:: .:;,'Cion lr.C s:.'7l:h€si::.ltlon at :l :ew i:lSt~tuti~r.~ i n t!:le rl.S .. \.. 
Aust!':ll:.:l , :::u..--C~, : sro..ei. a.nd a.t. tte [CIPE in .\ trica.. !t is only J.t tr.e 
t~o latter- lcca : ions ~T.~re much of the ~rk en ~he prlncipnl ~ar;et 
species C:Ut 00 C3.r.led OUt. 

I t. ha.s lor.~ :Xt:l k:1o~n t!1.a.t sp:.>clfic antib:ldies are c.1.pable , under 
3.ppropr lUt e c i:::: ~:rst:lnces, ot !lE-utralizin~ mny biolc~ically acth'e 
mJ.cJ'l;fl)._'l~t:ul ... ~s . :.nl.! ~u..:.lng ·.o.XlnS, ~T'.zi,nes . J.:lO r.c~~t ide hcnml!~s . 

Spt.."'C i:' ! ,; a.r.t l bJr.:.l~s 'A'~!"e rE";'O I'ted. to :-e\'l?rse es t ablisr.ed cellu13.r ")!-!ects 
of tnSli lin .lDd ::h ~--:-o tr09.1n :..n V1t:\). Rccl!'ntlr I :tnr.itodi~s \\'er~ also 
r €'-pJ['tej to :e phrsiol og!,:ai 3llt~nists to lCM'~lecular y,'ei~ht role­
.::.ul~s, S"'lC~ .is =ii:e !"Olo hOr:l'or.es, ?},TlcOxal pho5pn..1..te I ~stllli\.lne I serot onin. 
ch lor:l.."'~l1c:licol. ana ,::u-a. i J.c :;; lYCCSH;-=S , .3v "' lI~i.:e of the CU!1ilCl-;Y of the 
spccHi<: anti:.cd!'i-s to bind these substances, til.;-}" ~nh1bit certain 
ptlysio l.ogical ~ (':ects rJi t hese conpour.ds in !:h'o .:l.ne in vitro --- - -
The gro·,l.1:h and mtu:-ation o f insects ( and p:-cbably o f ticks tts ,-,,-ell) are 
go\;err.t:,'(\ bj' :ht'~~ rr:a,:n hor:!"n~s; brai n honn.mc , juvenile oorr:l)~'.e ( • .111) I 

and ~C.:(5')r.-e I ~IH ) , ·.~tuch lIe :-esponsibt'3 =or t~:~ .:r.tr;plex ser i2s of ;;cults 
:l..,J bI'c~-;:h ::!14l.t :::-.r5e :lrtr.rciXJQS unc~r;o during t!":i~ ir life c}'cle. The 
lll)u l:s J..:-e regulz,ted :,y :he bnL1 ~-::rncm!, !;\-;,i c:~ ::",::tl\,ates pl"OCh.:ction of 
:hoe rroul ti::g ~!~r.e or -!cdysor.e) , Ch:tr.cres i n c,r.;cntrat ion b~t·.\'Cfffi JlI 
JJld \!H ,:!~ :' ~ !-::-.!.:--.~ :~~ :1.:lt ul'e of t.tl! r.ewiy m~u!.t l..'C: :It· ~ h;'Cpod. £:lrly 

- -+ 
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in the li':e ,:::c l~. =e::u!::e?"r ~:l.!"; ::' Jm:)lL"1tS ct 'J"H's :U-9 presen': :0 
n in;::1 i n :::~ .• u,:.:~":':tl ;~J. : e . .lnc. ' :::i :O±V-=: :'3 !.vw. As ~he l:!::-a:".ll"~ 
g-:'O"s . :.::~ ... -:-i ..: :.>n~r.n ~ :-l ;- : ;:;n ':':-SC:"f~oJ6, ',1011":' 1 : -:l~ \!H :e'lel ;,r.c:"9:!..Ses. 
lL,c.i:' 'OO111:t r.s t..1 :::e .!C.u~t is il.cca-::pl.is~€C . 'It ~.r...i.ch. t1.7.e : he ·rtf ::.as 
dr')l '1=';:'i to 1~~C.~: ~~'l:cC. : ::';.;01.5 ..u:.d ~E :-e:lch~s ;. ~s :r.l.U":IU!l. 

The ctllX'.~cal r.:lr;t;,!'e v : : ~.e b;":.in :~l~ne ~s :lOt ;:et :cr.C'Jon. :! is 
a.s5'I.:r.c<i to ~ 3. prctel." { ~1.'S, ~ . OOO -30 . 000>' ~1"nt.hesi=ed by :l~ 
.5c-..;retur:' ": ":::.3 ill :~o:: 'Jr:l:"n , ,?IJ.:'e prep:lM.tivr.s o f this hcrrrcne are 
not. ye t l·:o.:': ll;;) ~c . 

p.1..:'~~ :::; :I.t!":l:~ :: r.:c:u:-:':::; !r .. "K..:...!!: .;H's h .. 1.'ie been .::ha...,cteru:ed . These 
:H',~ :; .~':;" ; .• ':,; r:~c !10 ~i.:; . ~-2a tlee:!. C, )" ... !i-t. C. _'"',;}J-2 'l1ld C~ a=,,1{- 3 . 

• ..0 J.' .I. 

,l'l t il~..:!.!. ':?s : 0 <.I:~-3 :::.\I;e X.-t':l :'e'.::enr.~:: pro:'Jc:!~j ::Jr :·ad.io--.iT..::'.e ~:L:; 
o f this ::Ot;:').~ r. t:' . ~v ,;cnJ~:l.t in~ r. "~ hC I'r." .. :lIi€ :0 .1 ~3.%"ie ~u:,,!.er :n",:,:e1.n 

s 'Jch :1. $ ht::"~"1 S( ':- :::l u.': ·:Jtr.i:..n I:!SA) , ';1:1. :::~ :';-hi·r!.."'CX"!S1.:c cin i.":l.!..:,a. ~he 
;'0!: :·Cr.'~' : 3 :- -::' :lC~' :'I~ _ ::..J.: :.:: . ~ :c .1::..:. ':!J.:~ eli c :.t J..:: :"'~;'..!liC-;-~:J.':'''; :,'~:;;c r..:::e. 
It'l l' h lt.:::: i :1 j'::' ~ : .-?',::, '.\:'-;: : ;-:e : ::;n: t:~.: a :;orr..o'..:ce 'l:-:t:t:ccties :l:r .:l ~iter of 
! ,5 :: .; ".: o f :i.( . ~ " _:.: '; .;1: ':'::~l -:: :-:: .:!':'c.:-e ~.:'?:':" ::.€; r:'\":H,: ':F.-S !'t':l.C: ',r:.:h 

", :. , :-, :-"5t. :t.::c. . ': ::'-.~' : " 

'-" -,--.. .. . .... -. .. -~, 

_ ,' I ~ 

... __ .' ____ : •• - ~ ~ . , , .. ,:> SC ' ...: ., _ __ ': .. :. . . -..' .:;y =-::-. ' :.,::'. :::': ', ::e ec';" _.: :'.;' 
lC 2.3.:" 0 .. ';':0. :; ; rz.' ;:h~ :..::,._..: ... ;; :: · ~~h':'.; r-:: -':' ~!·,::..'l:e. 

,-\ : L::C t.,;!', :".1.;:: :-:. ~ '-":""1e .l.:: ,,:.~ '. ~:' -:-.::::: !t: r:e :3 ..... .'.:00;:\:.:",:: c :rrr.cnl:l : :1 '..:~a ::1 
sevC!r:ll : :lXlr~:c :' i~s , ;;::e: ::-('.::slo.!.c~.! c:l.i ef ~ec ;:s "f t;~e J..'1t1 r.caies cn 
insl?Ct ,~ .=: .. 'eLp ~, .. _!1 C :I.'l\'e :lOt ::';0; ~:1 sturuec. ~~cre is eve:""{ r~.1.5Cn 
t o t' :-.--;(..:..ct t r. :l.! ~r.,-' ::e r.o~rcr.e s::Si:ars 9t?rt:l:n to ticks !JS ',ell ~ 
ini;E!C CS (3'* rel.e ::l!:t re:"en:r:ces I, J1l0 we belie\'e tr..at i! 3.ntit:ocii es 
:ti;".lir.s;: .\.nj' vI' :.hc;- :h!'e-~ hol;..cn~s C;l..'1 oe ?r·r..c ... c~d i n vi\'o. :he~ live­
stIXk c:J..'1 te .!nT.'II.ln!zea :UPlllst the tlok OOIi.l .)[:'es; :lJlQ - t1US !!'ethod 
ca., then be '.JsF.d as .:l c.::ntrol ~i.''lst :.ick.s, 

4, Relation to ~her ~Esc2rch 

This rese3.r ch ~rnpJ~:.l.l is cesi~ed to build c n :lV:.l.i1able !echr.ol~ 
and ca::pl~ ted r CSE':.l.!'t.:!1 : n r:ick pr.YS'olcxr.!, ecolo'D' ar.d centrol . 3..'1d 
to ca::pl~.ent cur:-o:nt :-e-seucn etfol~tS, 

'Th.:> rcs(>l.!'ch !'r'Ob~'T.le of t he CSlFO Division of EntatJ:)lo~1 in 
Allstrali:l h:ls focussed. on cheru.cal . imnuno~,=nlc, and ~nt: 
mcthoi,~ of .:antr·Jl, 11':ey hnve no t ed th.1.t tick resist2.."lce i s hl~hly 
hcrit:lbl~, ,!.nO efforts to breed :or reslSt:t.r.ce ue !'l.:t-.er encour3.!Slng , 
Rc~:u-c;~ ccnticues un .:l~cjt±ltin; the rI).."Ch:l.."liSiS of resis tance. 

11K' PI"9pos.N research project. canplar.ents these and other research 
c((o!:,;'s !:l invCsti;P;:L'1:; t~e potential for !m:-amization or :un.iO.:l..'1ts 
~r.:li nst the d.L(fer'? ~H a.~:i;;<;.::s MO d(:\'elopr:enta.!.. r..o~nes of ticks, 
.... 'h..ich could disr.Jpt tr.e r-=prccuctive and othe-r cycles i n t i cks . 

. --.=-
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III 197:3 Ie:::£ .:~:::ti:lli.:;i"v~j 1. ~Ct::t ?.rejeC':: :\"it h r:'e ::Mt .U:-ic.:lll Vecerica.r:;­
ReS"e:ll'-:~ ::··;:!;:":"~:l:::'on ' ~.';',!=,.c~ It l~~, ',~n:-:}" ,:0 !:::.t! et:91~' 01 ~~ 
( i,:xi.:..:!) -::...::.l.:s. 1:\1::' cbjec; 1;.l!: :0 ..:tr.J:JL=oor.: ;:~e C.'Cr' \(. :ein~ :!cce J.r:: 7.';'VfD 
on \1l ... ; .. .. . : ... ~ ~ .. -- , ~ ':U..-l! -;::- ....... "', • .=, ..... '1 -"-":1 · .., ~:=..r·;""n , -::-.,.".. r:,...,-r -"',·'r . ...~ ..I.-- .-.o!. . __ ~ __ .. --- :..:.=.:...=.::..-:-.... :::...:.. ___ , .. __ ._OJ . ~ ........ 4.l:;t .. , _ <;; 

Ql' EC? ) , \\: !~ve ccoo.:·(:n::-.... :2'.:! ; 0 c ~!e ' ~ol.c~: . ;:r.::.:;:'ol0'f! :u:c:!. ':er.!l::lcur at 
;\!:l"';, -"'= -:-.:. ~ ~<;' ·l=.,-=-";~c. 7.::,::"·;::~"~="C:7;-~"!. ' -:::-? ZG ·:~-::.;r , ':'!l ;:'':.!':-!' :0 l:!.'; :b:~ :cun.c.ll:ion - -, fo ,:" : -.' : _. :- .;; :.-:-_';','~s. .;I.~ :.:Cc.s .: t' ::cnr:,~j, :.,.,cl; .. : ...... .: :-:.; o;i:,::s;;- ·.1:;"':' '::~ ::0 ::0: 
e ':pl : :' 5" . :':::~::':.:~~ "t 1:" :;;:-; ;:;::e:-:J.l.. ::)~:l;::'" .md to -=r. ::t:'s-= ct:.r :.mcer ­
s:.!1:\!~: ·,:- :: . :.'" :" '::~':" :w ;l ':eo:::;';o r, 

Till' pr:'l1 __ ::- J. l ·\t.:r:, :0 .. :,.:1:e :-..l.:; :'::·:Q~.'.0.:!. :~€ ':::' :'l't;;'::.s::: ,:..?nr; .l!~c!. : .. ::: ~::51·:e 
~ !o.l~r .. "'I : : ·: ·~~-: t f".! ,u h l ~:.J111 :' · ·'.:':"'''': ~' '; -!, :.i .::.;:;; -:;cr :12.l.C:::15 l..-:d -: :~e :"r. ':'3~---':~ ­

~. ~ ;(" -: :-:" 7 .. ~n. !'"::l ;(~!':::::.s ::!..::\.~ . w -:: i c: ; ;cpt.'::l: l o :--s ::?c~li:l~ JnJ.. '; ;j"'. _._. .. ~ 

!":1::\: :1~7~~ :·...:S,t3. 

:' 1'; ;"; :,"'.:- , ~,.:'. : '.:1,!,:::~ ~',~ . 
r.: .... o;: ~.;" I::' ~ .. \.·~~ :'on ~l.. <:,;:: 

:'t""J:: ";"':--.: _':: ::: ~ :: .. :'Les :::L": 

,', . '::' .. - - ',: :-:, ;:.j~";::~', ,? ~ ~' :!": t:::: t~ StL:d':'::;3 :.3 : .J 
: .: t· ~ . .l:·"~:, :-.:": ':·J i :t"::.:.s :..: .. :re ..)1' rrx::t'P. 3.:t'''':'..l.::i..:r...! .. 

t:: ; •. ~ : ..1 ::': :';0: ::: its P:.: ~' ~:L:': :ll ~·~~.':.~ : :.:n .:u:':' 

( i) : ,' ,'... ... . . . , .. ... . t _ ... ..:o .... . ::...:.;: :ens :. :' 

... " ' ''' ,, _ ... , :'1 be ::cnt1::uc..:: ~")r 
;.;';'.~ r.ll i:'A,)r~ :·.:'.-u's "J.r:: ::' t!:e :"lC: .. pq:u:"'::.: :'cr. :e\'e:~ :It t~e aifferer.,: :J.'Js"t 
I.r.si:':'.:s :-,3. ',''= ~~ :."f""'" :;:::!..ble or ·~,.t :l t!:ev 3::C':: :·:?;".llar ;>a::e~ 0.':: ':Gc!.> 
In r. "i c:l.. ~e tt;...::" .. "l.!. Ci1':~ ~,..':;;Jloye-d :'r. :j:~s:::- st:J.c!i~s .:.. .. l.icluc.e d:l.i ly meZl..S1..L.""e-

:-...:nts of :eq:ot:ra:;..:.-:-es. :-=:."l..:l\o'e :n .... ;:idity. :-:lln':\ll :J.r.d co.ttle rectal 
tt..r:1" ... o,: :':.'t':'J!'-=s. 'S~k':~' !'ectJr -:s a.!'e :'~;lt on t he nur.;...er ot ti~:s on too ears 
of cat:le :;"lti :-cut i :1e r..er,:J::o!cgic:\l c.a t!l ( tl?!'~blL", ?C'l, di!!ereat:':1l 
\\ilit(' eel! ~Ct1nt. :h.in blc(X;! :' i L-n) :lIe o bt:l.incd. :,bnthlv records are kept 
ell hal:-:"r..c: ' ;;:':::;>l~s ot' ::l.ll feed.1r. :;t tic~.s (for S!=ec ies. sex ana ~e c.eter:ni­
n_Lt':'~·l ) . _ !XL"·'::l. sc-!".:"ic.;;y, ~t ::-l:CCrs of :ic!ts ·:oll'?Cted on stand:l.raized 
bl::l...·l.!-:et d:'l!..;S :l!:G ~""1t:\ c n :he \;e9;lt::t.t:..or. alon~ t:-:l.!!sectS (:!.ncludin~ l 03ai 
height, depth ot th..e lio;t~r . ':': lear cover, tlOl.\'Cr :.r.~ and % litter cover ) . 

When p:m: .l:l.~!.cns of R, lnoe::diclh.t'.!S infected ?oit!l \1.rul eot,. ')tU""','a 

were alic',::ed to feed-conly on cat t le ',Vnich :13. ... c r.1..""Cn .irtr:";unized.aga!nst 
In', the in fe ction d.is e.ppeare<i 'ran the~~""ri!: ... ' nta l tick llC!lulation in 
10 ITon!.!".:=;. ..\ S'JbE.e:-ql..:cr.t st'J'iy is now t.:l!ce!' '.I.-a}, cn the SUI"'J"ival at tr.e 
tick p::l!l:..:l.:lnons a.."}ct 01 the ~ristence of T. ~ L, ,:; ~e CQti.~rol 
popub .. tl :!~, .:.r. tb: :J.':J'!:!;" :-:C~ of c:~ttle :-:Csts. ~a-5t!Sceptible cattle are 
intr oolJco:d at' 1-:! ~Dn;;!i in:,;.:'"',::t!s ~nd '5Tl.Zed L:~ ::t.e pLots for 6 cays 
oofore re:lJ\':l.l ::0 qu.:l ... i.':tn .. i r.e for observation. The t ick coun~s obta.ined 
f:'t.'fTl t :~~ lntrodcceC. catt:e , tc~C'ther ',':.i.th data. ~:'Ctll blanket drag&"i!l!; , 
pr'::>vi (:-e ,?3ti~tes o f tick ;:cpu!::ttiOn :e\'els 'Nitt-,cu: contributW;i to 
popu'a t :'.':n incre:!SC. t .. ;mthly rccor.:is are k~pt 01' he vegetat ion c.1a.r::!C ­
t('!.'i stic:, :l.3 outlit:€d a=o\'e and the eX'p~ri.lrenr. ',~ill b-~ continued Wl til. 
all ~t:10~""Z; of the tid: PJPulat icms ~""C~ Extir:ct , 
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(3) Field Study of 9 . a.rY.>endicul3.tus ~d )SS3Ciated 5vec1es and 2 Tick­
______ 8 Sorce '(::ell~r:.l 5~~ il'?S 

llilli:hly Viliil:S l.r~ pud to l. herd of ~!asa.1 c::Lttle beL.~ kept under 
tI"Jt!.i t ionn-i :llJSre.r.~! in .!.."l ar~3. cbt is -ecolcgicaJ.ly m:1-~"l3.1 ~or 
R. lli!.n..:!ic'.L..3.t ::.!. r.-:.e ~c!es is ?resent Li very low !lUlihers but tr..ere 
is tl€vet\. :'c less ,;l.L:.L:u 'llld ;se:'r)lo~:p.c:!.l ev1c!e!':ce of ;::0'. fick same les 
are col~~c:ed :':"O'n ~ :0 :; :na.:-ke.c. :lC!ult llld i.5-Z0 ~"C~ \:attle . "'1.th 
blood a:.,,:?les : c :: s-=t"CI CIS1C!ll 5tt:.Cy l.nQ 'thin ~lcod fiL"'S tor mic:'Cscc;ac exaci­
Datie r., ;:" :te:iS:.\':' SQ.-:~l~s o f ti\~ ~::3 :'ran the vegetation l.t SC"'len SHes :J.re 
uro t:lk.::,. 

T!':"'..' .!" i r s : ~I:::'-;. : f : ::!, '.\ r !t;. ' co':e:o::.:'4; 15 :x.n ths :":'9 to A1.l:,"'U.5t. 1976). es:a.bU-
51 Jl~d th~ ~:lS1 : 'X~t.: ':'J.nO!l ?ic: 1.lI'e :'or ,; h~ tiC!~ .l!ld !;be d1So'?:lSe si't'.l:lticn. 
The ';\COrk :!.."1S ::~ -en '5\!...c::;:encf'd due to t'l..;c!erpest ·J.l.L:1..."":I..i r. :.ne restrlCt:cr.s but 
'jl,~nl be :"Es t :lrt0d 'lS scon :t ~ r:c~s1b.i~. :1:.e ?ni1c::~2.1 t!ck :5P~l-eS !S 3.. 
flllche1 : l:S . . ;J i l!.s !!.. ~~ :11~J .\r.,bl\·cr.1r::l ~. A seccnd '!'h'S-i le~i:l. 
1 ,.... . .. ... ~ .- ~'-rl ("" · ~ · .· ",, - -' .;0 , .. - - ...... ~ "' '' Ot r. ~ .... ... ' u ,_; .. ··, t ' :s - ' :: .. =-.... ~ ... : ...... .. _ ................. ~ .. -, _... .... .... ..... ~ ...... ....." ...... ., ~ ..: .. . 
D. :': ~' !. : ... : ;..: :::- :'1..: . :::':=' T; .. ::-~ .i'::I1C~ .;1 :.:~ :-. :~..l.:: :1 .. '-:5 Strl:. r.s '.v:.ll '::e 
., r.· ' . .. • .. ~ ·c' " - ,'-. 1- ' . . ~ . .... " . . -;:::--. " " .. :. ",; . 0:' ;." . \ .....; .... ~ . ... ___ . c .... _" ._ .• _ .. ' . .. '=' ~ _' • .:_ , .T.·_ ... ""r_ .. ..,. .J ~ .... ~ .. _!:€·ue .. : .'\. 
will :"2 ::1 ·. ~S~ :;l:':;'"j '::: ~ :l:X, r:.: ~r:: -: :- .>.r.3:'.iS.::l : :1 e:"Te:":..~n .. s . 

CU.:: !, :,:~ 1 ::-::.:: t :-: :: .. ..:.,..: : ~s :-_ ... ·;e :!. ~ r"2':l~: " : or:.:·x£<i :::':It l:L't"\"3.e :t.Y1d. :loy!'!',;,"'--=:; of 
!h ': ;; I~ ::C.':' :·~ : .l'.. ~:.s :l!:C : J.!'"'i:l-a o r' 3col)hi ll!S deco lorams 3re repelled by the 
g !' :l~S t:l~jC .1.: '-,1 .:... E;;J :.:!:.: !: ~ e te, C!. i7":J it , Tte !:::c:n r-.5 are : ;"li ckh' cover~ ,. l ~ :l f 
"1' -1> ~' l' '' ' , . .. ,:, .:':I.~ ... - "", .~ . ~ ... ., ..... Dl.:. ~- .., - ':" I' '-''l " , , ~s ::-..... ~,...,~:.- ot -hA -....... _ ._ .. ~ • •• .:>, _ '1.:: _ _ • ., ~ ___ ''' : ..... v . "' • .:;> .... 1" ........ _",. _"I. ............ ~ .. ' .. 
gra :s i:J. :. :x. l ';~ :'I ts 1":.:1 \ '(1 i:C<i·n t €s c<2'd for their ~!'fE'ct C:\ ~. :J.f.'per:diculat'..:3 
In.:-v'J,:'-}, ll!C :;r.ose :n oc>r'ze!1€ !:.:J.;e teen iound to r~pel stro~ly in choice 
t es ts, 

The next st€? ~~ll be to obtain bulk extracts tor ch~-ical fractionation, 
and to test tl~sc !~3ctions tor activity , tinally atterr.pt~ chemical 
identification of the m:)st active through collaborative v.ork with the 
ICIPE Der.ristry Cn:' t. '!his 'JoOrk car;>lenents the pasture studies on 
}t. minutiflo:"il in orogress J.t CUT, Colarbia. -- . 
(5) Pl3.Med Futw'e ?.ese~c!t 

Cor:parison will be r:nde in the laboratory an the s-..L.......,iV3.l ot all staF,es of 
the four spec~es being studied 1n 4(1) abO\'e, uncler favourable conditions 
(200. 23°. 26 C l.nd i5~ol sse; and 95~ relative ht:nidity). Survival will be 
studit:d of R. 3.oc~nd.iculatU3 on the g:'Ound at ~Iugcga in nylon O'Csh b3.gs with 

-~ -
monitorin~ of tcrr.~~aturp. , ~~ and :'~1ni~11. In addition, survl\~l and dis-
r.crsJ.1. of UI'.restro.i..-:ed t icks will alro Ce asse~sed. using radioactive 
markinG' techniques, 

C. CO!!!.!' icl: tip n co I r.stit'..:t!.on Eu:ldiml 

111C rCIPE is a. uni~ue l::tent:l.ticnal African Institution \\Orking 00 tropic:ll 
bio l o!,;!c:ll pr cbl E!I'.s with a ·.ride r:1..."!ge at support fl"O:1 douors t hrcugoout the 
\' 'Orld. ~e Diro'C t Ol' r.a.c; r;ut tte Institute contributions verI succinctly and 
.. ~ll L'1 the pre-face to the ICIPE 1975 Annual Re:j:X)rt: 
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''1'be task Or the future, as _ enter our :._ tb year ot research. 
is a challenging one: to coo~ue to serve the develgping world 
in thdlr critic3.1 ~st probl.;m il.!'e1S by c:J..."T"/1rJi on t11~ q'J3l!ty 
fund:u!.'ent31 researcn on t!':ase .,ita.l qu~st!ons tto.at :'lecd ':0 be 
~-wered in order t!"..at r.hese -peSt3 r:u.iht be controlled on lo~­
te~ basis with r.he le~ ecol~cal and envi.-cnment~l oer­
turbat,iCDS. Olr:J.SIt is therefore ~al-o:1eDted. tuned'to 
prae'tical applic:ltion. ,0 

The !CIP£ 15 L~ :he process or developLig further the existing facilities. 
and ins recent 1y lCqulXed. ~t .3uppor: :!"all t\\U ~-:.~:m. denor :I.genCl-es to:­
~~.",t:al c:lpii::ll ~xpaosion. ~..e rClPE. 'with the :5Upp:Jrt of the (;:)venr£nt 
of KeQY~, nos aiso ],cqulT€d ~jJld tor 7",\0 (,!"ajar field st.l.tior.s :or ~Ut-
reach ~l~l':l.'lm='S, ~st.lbiisr.eci J. .:tnn "ork!ng reLlt :'onship ':or ~ LOlSl.:al 
e.'(per:''':~:or.:ai st:~d':'e5 on tl..: .. ,.t.$.:l~ :::'WTl.):ll'A developed an :!.ntllf.l.te :'~l:l;::icnsd? 
Vt1th Ot:'t:!" ~e:5t?J..:"C :1. C~:lt:-"=s ;.;]. .\'! :-i~a, 'Zu.-J~, ,-\siD. and the ,-\rrer1c3.S. 

The- tick :-'i-s~a!'"C:l ::r-:~.11: ~~e !ClPE ·.vill ;'Ir::\';de si':ort -':C~ pt"O(';SSlCD:l! 
trallltn l:- i ·J.r r.:1t:.:in.lls ',mo ·.~-: sh r:q ~oor.t? ;'Il"C!!t:l';:1: :n I:ick :-eS,:!U'::l 
m:!thDdoJ.o~/ . . in :lC.ciition, :hE' traininl; of yOl!1\g protessior13.ls co ::he 'u,S. 

::we! ?h.:> . : ':" :e?-'5 L..:'e:1dy is being '.ll-.c.ert:l.Y.en by l.Cce?t:':u; CJ!:cici1.t.:-s for ::; 
~o G :X:1 :~:S ::e::t:- : :t t: ::he rt:2"'E. '.n.:h ::he- rt::~::'.:lc.er -:Jt : ;;'e ::-:l.:nlC:;s .\t :hl:? 
~.e Ul!':e!'".3 it:: .:;,s;;:.tut icr.. ?-:or ,=!"air.!:1~ t~c:-.n!.ci::.r.s, :!":~ IC!F~ "'!~l l c:e;-t 
t!':l:':; ... -:~ :' ':1" -1 ::;:- .) : .v:~tr.s ~: ,- ;--.';'::..1.:':''': ':''\.1 .1:':'.l...'= J: ::..: !~ :-'?::.z.:::-..::: . .~xut:: 
s.le:: :::·!:::: C::-,~.:lrs ;~ " : -:-c tr::':'::l?I.i. ~:_~C:1 ':or 13 :::on: !-.."5 . Such tr:l':'::!.:-:.; ·.:ill .:0 
5U991a-:€,n t,-'C '-Jy .lr.:)~-:;: l'll.te ·.;cr:,-,=h:::?s J..'1d se:ur::-...rs. ~o that tt::~ K:P;:: 
prcg"!':1.-r.:e · ... ..:~li. 5e!"":'? J.S :l.D L'1:~ :--:"'..:l::i,:r.:~l cent:4 e :'J:- :::.ck rese:1:-;!:. 

n. 1....:. :-'J,:. .. ..,;es ;C, t}: XJ.: :.on:U.. ~io:-.al. 'lnd Inte r':1a~!OIl:ll Ins:;itl,;t: C l~ .3: 
:\L':!,=0~~ !'~:~ i..,: rJ :: '::" • .50 

'This ';:!"o:-:-=: -.-::1 ;Jrc,,-!.c.e ;:l:trtici;a-::ion J.r..d J..ct1\-e c::cce>rJ.tio!l ~.it~ L~r:J.!:: 
1" SC",···!", : "'S- '; P··t :(,1I' :· .... , ,~ -C·~ 1'- "<:"'''''C'"t-'; \\...c ~ ;.. - .,." :'n;"el"l" " , .. ,' u·,· ... .. o' t. __ .. _ " .. _ .. _ 4JI "", . ... <;: _ .Lrl:. :.....-:~~ ... c::'_ ' .I.~ •• ••• <~ ",, __ v':' _, '-' . "- ____ • 

Kcny:L. Studies on .. r.e fE\...""'<lin.:r; bel--.aviour :Lnd nutrient requi.renents of 3:'it 
tick.-:; :t!'~ c.e3i;:ut~d :'or the t!::iI"3.el !nstitute tor 3iolcISical R.ese:trc:l" (I~ERL 
TIl~ production or' ticl(5 is an 1r.;X)rtMt car:ponent ot the rese:lI'ch plan, 'sith 
basic l'ese.:ll'ch ;].t IIER, ana :ield. testi.ng at £..\vno, at )~ near Xaircbi. 
Close collJ.oor.l:tion vall be r!'.aintaineci with rW.D. in )Jairobi. particularly 
ns related to E:lst Coast Fever . 9ihich is trar.snitted by tic.lts. 

B, Utjli=at i~n ?l~"s 

This is a new project and definite utilization pl1nS cannOt be identified 
J.t this stage. except that it is e.'QeC,ted that a practical b1ol~iCJ.l tick 
contro l system IT'!\y m:\teri:tlize J.S a renl:.teenent for current SYStans 
(live::;toc!\: dips and sprays ) v.tl.ich nave r.nny soortca.U.ngs, such as limited 
eI:'ecti\.·eness , ~ pot~ntiu.l ~:trc.s , l.l'ld high cost (especially to sra1.ll 
f:umers) , 

In anticipation of successful rese:u-ch results. such as tl".ose 3.chieved in 
biolcgiC:ll control systrn:s "for CE.:-taL"l L'1.SeCt pests, J. train~ progI'3ll"lre 
for entarolo;;ists Jl).d b:.ologists r.as been bUilt intO t!:.e research \\ork. pllJls. 
10 odditioo, the ICIPE held a ""rkshop 00 tte physiological b:1sis of tick 
t..:'hil\P;.OW' in Ck:tooor 19:"7, and is pl::w.ning others related to the research 
eftoI"'\:. 

Biologic':u control of PE'sts imlSt be considered as one ot the irnr:ort:l1lt tools 
in pest ::;lna.-:agenent. and be incoI1-'Or:lted in the series ot Pest' )!anru;B':)eDt 
seminars conducted bi' the l:ni .... ersuy of C:l.lirorota in various parts ot the 
9r.Orld . 
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TI'.e IClPE i s 3. relativel;. :lEW !"ese.:L.rch institute conceived. by its present 
Director and ~ ~up ~i ~te~t:onally emir-ent scient1st~ co ~I OUt 
Tt.."SeaI'ch on t:"Oplc.::i.l ~St3 7."'l :~i.' the:.r :l:l.t'.lrll ecoloi\"iC3.1 niche (or 
eOViro1"'4'r.€nt ). .~ institute :3 :'oc:lted ':\i.thin '=~c cac::pus ot tht:! Cni1:ersl':7 
of ~:li.robi, :\it!: :l :!IT..ber <jf ti€-ld stJ.ticns at 3:;:'Propriate locations, to 
conduct :es€-:l..:ch on ~c ... ;:i.; ;f:St prccla:-.s. 

Th~ insti:l.i.te :u...:; a ,xxr.p£!:':-!lt !"eslc~nt 3t:u'f. 'w eh 1s growing and 1s 
~c.:k 3tcrr.ed by j,: .;!i.lr- G.~~~ ;:-=-':: :u:d '\1:11 :-ecoQliz~ scieot1!ic :lut~crit ies 
l.I1 il wi. .:!\:? 'la:':'~-: :: ) : 3C:€;-.:l':lC ji:C l?.!.:.:~es. :;'e !!".5tit:lte :llso "!r.~-.-;;es :l 

m.r...bcr of roung, -:-::t::\...S::l::.;:!c. l .. ,d c:l.pa!Jle- pest s=:U::.;at~ :ll1d ;ostccc':onl 
:ellc \'.s. :he ~,c!"k 0:' :::'e tc.:!.i~ :5 ..;ooroi!l2.ted on .1 O'l-to-eay basiS by :1 
Progl'X':T.:.a :'e:;..:is r :1' . :,I.? C:.u:nl;::--.O . .';J I :'ecruued !..:, • .l.~g-..lS-;; 1977. ( For 1. 

dt>sc rip t l u:\ o f :!':.C' :5L!lJ'f di:'ectly .i.u\'ol'.'ed in t!U3 proJt:'Ct , pl~asa see 
:lttactrr.ent, ) 

1b0 inch.:d~ ::a.~.::.:.;C r:.t:.~:;~: sets :or:~ doll:ll" CCS:3 for ir.div1du.:.l lL"le 
i t t:!l':S f~!" ct.':? 3 :"~:l.I'S 0: : ::e conC!":l.ct ".se-e At::l.C:r..E.!:t ), 

( a ) Ol';.L~i::.l;::' (;r.ally. :C: ::: :'s 1. unique L'1Stit t!ticn C'!:leI":ltinlS "i,:h a 
:ul l - t:":::c ['I!~~,: .; :- me 1 ;-'?l'"::"2.':-:1t: stl ,i': of 28 5C:' ~nt:':i ts . U scien:i:'lc 
officers. -14 tc:t-.IllCi:lDS, ' I :r3..!l1~ 'l.Od C:CImIJDication officers, and 23 
aall.inist:":.lt.i\\? ; ..;; rronnel, ~t:-.3.5 :l Board of Gove!'r.ors c:J'IlX)sea of ~5 
inter.lJ.l,t :'cl!:J.ll:: ~:U.:lE:'lt s· .:;:nt:.:sts . institute rr.an~ers. 3r.d JX)licy-c.akers. 
TIle r es€":l:"ch :l.Ct: .... : :ies ..l.!'O: under rhe direction of 12 '/isit1~ Directors 
of Resc::l.Tci: <;-!lc:r.:po.s .. n,:".~ 51."< .scle:ltific disciplin:Jry gro\.lpingS. The 
Centre also utilizes t he g"JiC=utce ot consultants a..."lQ Visit~ Scientists. 

The IelrE is repr;se:'l~ed lnte~ticnally b1 ~NO ~ttees - an African 
Cc::mi1itte'e, and the IC!P£ Foundat i on (transtonrea recently fran the previous 
Intel'";l:l.tiono.l c.::nnu. tt..:-e) • 

11'..c ICl!'E b.:.ls :st:t.bli::i:cd close lir~-es ';lith other International Centres. 
ootably lLl~\o, lu;..\. lEA. rUlrS"T and CIAT. as .,,11 as with FAvro. FriO, 
UNlP . t~;EP . ',I}[) ana UEA. 

rClPE I'claticn..''ih.ips Iloi.th Eurooclln, . .vreric.o.n l...'ld :\"c::;ian seien'cific and 
academic insti t utior.s are Jutstandicg. 

1 
(h ) ICIPE resell'ch Is now scientitic.:>.lly plonned :lIld re .... ...:1 by the 
ResearcJ and Tl'tining rAtulcil , and approved by the Governing Board annually. 
'The ICIPE Founc!a.ticn .lOa the .-\!rica.n Coml1.ttee !re'Ct :mnuall y to r eview 
the scien t .Uie .pI'OgTa:T!'e ot th~ ICIPE and !'epon: to the G:Jvenlin5 So3.rd.. 

(c) ICIPE current ovp.r~ll Lnstitucional support : 
-'1-
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(bte 

lINIlP 

oo.,t, U.K. 

P.ockefell~r 

Dn1!, ~;t:!therl.l.-:c!s 

t·:> .... . .., (' 1<0 ~ .... 4 •• ..,j ."\ .. "J'" - ~ •• , . .... .... . 

85 :teres ;:: 1: .. <;.":' .. : .. :; :1 j 

SAPX', ':·.\ec!.e:: 

S.',i.8S "!. '~·.:!"lni c:U 
Co,)re::-::\t i en At;cr.o~· 

IDBe , C:J.:'!:? OR 

Aust::-:l.li:l .. 1 l)a': '; lOp7.::nt 

Duration 

5 Years 

3 Ye:ll'S 

1 'lear 

1 Ye!U' 

1 Year 

3 Yeus 

3 Years 

1 Ye:1r 

: Year 

3 Years 

Assist3l1ce !3u:'e:w 1 Year 

Capital Gra..'1ts 

~·Cl'--ID (Nor,\:lY ) 
UNDP (for hostel only) 
DIn! (~:.thcrlands ) 
CI,1,I,l;J( (fat' equip",nt only) 

I. £nV) rorJnent:t 1 C~ns·ic!el'3.ttons 

~jnl! 

996.0 

342.5 

6.0 

75.0 

210.0 

18.0 

330.0 

10.0 

140.0 

108. 0 

20" 0 

105.0 

1 .927.0 
250.0 
409 . 0 
422.0 

(1977 only) 

(1977 onl7) 

(1977 only) 

(1977 anI)') 

(1977 onl~') 

(1978-1981 ) 
(197S ) 
(1977/78 ) 
(1977-1979) 

This project is olle o f sev~r:l.l research activit ies designed to reduce or 
Qliminatc the ~eect tor the useL"'.aza.rdous pesticides or :nat~ria.ls that atlS Lof 
contribute to ndes ir:lblc ctar..:..;:ll residues ~,::ich soould be S\,!PJX)rted by 
/l tD. The r roscarc.h is bn.sl.ca11y oriented to ta.rr;O;-i:-specific control with 
mininun conSEquence to other sr.ecic~. Since the rese3.rCn cie:;ign is bio-
10'.;i c.al-control oriented, 3dver-se enviromental 1rrpo.ct will be oegliglble. 

T'r.is projec t h.:ls b;en subj ect. vio. t he AID, to a formal Envirorm!D.tal 
[''tat~nt ( :-\pw.nd1.~ ) by r ,~ttee ot Experts v.-hlcb basically con­
cludes t,r.at this t"fscarch w.1-11 h.'we virtually no :IJlve:-se en\"irom,ent:tl 
ef!~t OD l.h-e test areas and, that it successful. could result in the 
r~uction in use 01 env::.ron::-entally !"~ :ro.terials in areas '4tere 
the systCll !.:.:y be appli':"d. 

-I C-
, -
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This ; 9 3. ce'!'- rese::Lr=~ project. hence :10 r e .... iew !".:...s ~n m:ld.e . ~l!\·er. I!'he 
rcsea/ ch :((n~ept ~a ~l:nn:::~ :us been .revieo. ... ed by quali!j,ed entC'i'Olc.p..:.:ll 
: e::>€:ll'cr.ers :!'cr.l :.-:e w. ~. 1...It:;>:u-::::-.ent '-'1 .~!.C'J.l ture . 1 n\.JtCer :>f xo.dE!fl.ic 
il . ttitutions ':'n Eur;;pe l.."1C t=e ,·\:-:-.er!cJ.S. :,r.e CversellS De\'elop:-.ent ~li:l!S";:Y 
ot the U. K.. The ·rl:'terru.tlor.al laOOr3.tOl""1 for aesearch on Anir.al D1seases 
( IlRAD) , lr.d ot::e:- : nt~r:::l.: :c n:ll Centres. :he ?l'CgItmne has also been dis-
cussed · ... "i:h teC ..... '1.:.=~l st:li: 0:' t~''1e Afr!c:l.n B"..lrea:J :l.:".~ the t"S.\ID ~t1ss10ns OI 
!k!lY:l :t.. ... d T.:l.:::'::!..~.':':l.. .\ St:.:c'; :':c :~:s ;~,;p en :,:...:~: F~~: :::oloqtl :mci =~r.:l·:i~U!" ',l,"lth 
intern.ltion.:..l l :;.::. .::::.d:"'-:..:e :;; ..l .... ~~;...l: ;-: t p,:;.:t:..::;:a.."1:,5 ".:..:~ tt.e res~:I .. : .. ::::. b.j e~ti·;-=:i 
ill:d g~~~ls \ .... !.::i sc::~c'Jl£C! !or .):tci:.; r 19:; at -.:I',1!: :C:~E Research Cc:~~rt: in Xai:-obi. 

K. 

DS .-\GR tus ~r. :; !'e::'l...- ,::, ..;-d tlck:; ~ t he rose :.1n: \'e1' ,'!.ll y destliJC ::.\'e pests )f 
l:!.vt?stock :lr.d : ::t! ::~;or ~e:llth cons cr:l.lnt on ei!i~ _ent livestxk ?rccuCtlon. 
W..:- :-"1.n~ :t1so ~c,::,~ ':cn:c~C::-:l ')\"E :' : :':;} '..l$C oJ! :::l. .... a.: . :cs ;:'t:'sticic'.cs, :!",~ c.e·:e ~~ ;­
n-""l.L by i-"~::;;'~ of !".::i13 ' • .l!.ce tC ~¥.. ::-:. iC1C.,: S, ::he pr, )le:~ ot resld'.1ES :':'ttn : r.e 
u.-;e of c::~;:i ·: o. :.3 :':1 ;es t ~nt!"Oi. :!..S 'vell lS :cr :t".e COStS incurred i:1 t ce 
us.= of th-:-s :? ::-.3.te:-ia~s p:trt l cula!"~Y by :he ST';l.U livestock operators. 
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