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S~nM kY~ N!DRE COMM4EN DAT ION S

SA. Recommiendations2; 
.

Financial Sup0 Reques ted fr omi AI D.~

~a. Total Request $1,450,000 ($250,000 in yea' Th
one,, $3 O0,00/year remaining 4 years).

b . Period covered: 1983-1987.

2. The techniques for .tick control that will ibe I.
investigated in the proposed research -project have potntal
for application in widespread porti'ons of East -Africa where
Rhipicephalus appendiculatus, -occur.. -Scientists both~ i n s id e,

an-utside of Africa are investigating tick- con tro I methods t---eliminate current excessive dependence on acaricides." It iS".7~-
imotn-o tesinit from the International Center -- fo r---

uInsect Physiology and Ecology: (ICIPE) to have frequent,
oppotnte toecag ideas and- information with their-;-~~:: p pe ers. Interactions with other scientists can result in - -

Simprovemnents in the ICIPE scientists approach'and ovrey
S ideas or 'research outputs frmIIEcnlead- -to,,more' r a p id- -~----progres~s by others. Acodnl t's-s inl''eomne
-that funds budgeted in this 

' -psl.rtael o.c'ni c--
Ti~2-eet ings, conernce,----------- viit ton-he
J-i~aboratories be :protected,and ut-il i zed for this' intended,-
pLir po s e. - -- '

1-.-Backg1round: In Africa, thiick-borne diseases of
catLIea re ..Ana*pla s mo s Is, Babesiosis,- Cowdriosis,: and -

'Theileriosis (East Coast Fever). Vaccines or drugs are a Ir ea di-44 a v a i 1able 'for the control of Anapl'asmosis, Babesiosis and.
~~Co wdrio sis,:but not for East 'Coast Fever (CF)cueTheiAeria- parva-. ECF-occur'. , hr~u h East EndCF)tcaule by ic ,invo lying Angola, Burundi,' Kenya; Malawi, Moamiqe Rwand a'
; Ugnda'. -Tnzania,,Zaire ,>Zambia ,an'd Zimbabw'e ., In 'these7--countries 1 ECE --is by far the ms i'Counreis<; withF 'rbid'important of the' t'i.ck-ibo'rne7 -

diseandses, lity in 5usc'eptible cattle-
-ap pro achnQl0~ nicigei~ous cattle, mortality is generally-''

~-conf in.ed - t o calvrs, but' cattle which' survive and acquire- n
'-immunity to the;disease are' frequently stunted -and'subs ec~uent >-!I"

prOdUctvy,' i s greatly ,reduce'd. -~Because one infected~ tick --2fee6di ii g on ri?"'aniina'J for -'ess thiji 2 days can Lra. m i' :fat
i i ec.i nthe ,only~ method,. pre sently available for the,.cntrol$'7> ~ ~ i~ a6a oises is ls e~inev (3-4 days~) appi caio n~ of-- ici -es in dip's or- s'prays,. ' This- procedure ha~oviu

di'sa dvant'ages. Ito wever"s 3. n c 1e~ J ft is. likely that'd r. ug s and a
mtod -o accinti.ti6n4 w-l.,onbecome available' f6r: .th e-

c.OnL .o1 C~ FO mchd :ohrta the clos-e'interal<&,
ap aio'n f' 'ai iides, should; 'be cc evd~ed 'for Lhe-. ~o nLr ol1
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-Of -ticks h ~ cotrol Sava~ -

~e'eore 0ti poe c t is7 de- .g nidito
V Iu Iose' in qatitle, due. to ticks and to deeopc

C, fetiv eenvironmentlly -sound contro 1 methods*- 
'

2. ~Go al1 Th e goal of the project is to 0improve~~i-cattle producFti through the utilization of natural~iy. acquired
resistance to ticks and thus reduce pesticide (aaiide) u se.,~'

3. Purpose: Th e purpose of this reseaf ch is to0develop tick cnrlmethods that rely on acquired resistance.
o f catt-le to ticks instead of close-interval applications 0oacaricides. The apoc requires. the protection o f ,c a t t 1e~~ against ECFby nturally acqjuired immnunit y, by -vcin i~ r -o-t~bthe use of cu-rative drugs. U.nder some circumstanceste4;~i
strategic application of acaricides~ma be nleeded.

O utputLs:

a.Otu., To surve y,,Cheticks andtick-trhmte af~t indienouis Zebu cattl
maintained on commutnal pastures-according -to indigenous w~tle >

and7'disease control procedures to protect the cattle.-7-

:bK'O.u To determine if tick-r'esistant Boran ~)KiS er vaccinated against ECF willI cause a decline:'in 'the t i'ck .~--ppulain I and s~ubsequently maintain i't-at a low level, in a tir-f pasture containing no other tick hosts and if weight gains of,
- ,these animalsw *ill be comparable toBo ran steers clipped ,weekly

in acaricides to effect tick control.'~ 
-~

7C. - Output: To establish a breeding herd of'
.- -improved Boran caCLle in an ECF enzootic area, tIo, co Introl 7ticks '~by .using acquired tick resistance and strategic- acaricide:

App 'tot o~s control ECF ,y vaccinatiaii'and tLhe us~e of 'c r acut i v e. drug-s, aiid "t cmar'te productivity nd 'leve!, -of ''-7ACick i:nfestation-n the -Boran- cattle with animals i asj
Zeb c~atterm'eantinein a communal grazingan ,-adj ac entC t o the experimental pastures.-2

7474->7 7- -7 U d'. O'ix ': -To-on u -c-t7  l ab or at o ry ex~periment's to-- - -
-~-'Aobtain additional Infornmation on the' ability of t-icks to 0

nu ateac q u ir ed resistance in cat LIe and to determin~he-7
-"'--effects on ~icks. of fee'dinig on 7resistant cattle.

7-77~-77 -~ ----- Output: K-To exten preliminary resea'rch on eLransm't-ranis'sion' of Theileria., parva to and from Lick-resistan'-
c-a t t le~1''7 ~ 7 77-

C 1r0h iS ta t e n en t 7 7 7- ~ -"1
7- -

----------------- 7'

1 Ti k an E CF) a'nd2o t Iie r tick a 7 n mitLo ~



hve, -a su b&n 5 aL~na L a a ct .._oiniLZaAf't 1';+wi-pT-' )
t he "d e 've1 o me6ILo a tc'u.:- a t i v &~r ui g a n d'' ef f e e'c t i v1 e vaci-aio n

inh&dL11 or h e t r ean ntadprvnin:o'pC L- TOssib~le "''k 'Sto .c ontro 'th'major-tick-borne diseases i~n E as t and,,., Central>:j$
s~" <Ac'a.'~ ,,Ini 'vie w' f'these circumstances it Is imprnPY~t'; .,or.

cu~~tiren me'thoC)ds of rtick control with their excessive'reliance
on, 'icaricides, to be" re-evaluated. 2In Australia, Boohils,.

~~ mc1 6 1s' a- done-h'ost t'ick i's being sucesfll contro6lld' on"~4Vra'nches: where selected tick.-resistant breeds ar'e sto5cked.'
Diif f erent tick-'spec ies , breeds of c at-tle , Iives tock production~.
pr actices'icult'ursclmtpyigahndavieyo

o~ter actrsmake the tick problems in Africa' dis'tinct-i.v-e.Ly
-d-iff-e-re-n-L from those in Australia. However, the' AustraIi'an
successes wi'th tick-resistant cattle justify efforts' to,~ex~tend '
their. research methodology along with the testing' of, new ideas
to the solution of tick problems in Africa. ,

'2. The proposed project on the role of acqiried-,,'~22~'-' tick-resistance in the management of tick is just one of two
complimentary' research programs involving 'the use o'f,
immunolo'gical 1tethods for controlling t i ck s. The second part
of the' program, which at present is being funded'by the''
Government of Switzerladhste goal' of developing ~a vaccine >

fo te rt ,,i.ilimmunization 'o6f cattle against 'tick's. This
research efforL 'appears to be very, active and innovative.Immunologists tnd other scientit' boh'RA n ar e
directly'invol'ved in various aspects of th'is'effort.'

I I' PROJECT B, C K G ROU ND AND DESCRIPTION

A . General Background and Project"'Rationale 
'''"

Tic-bonediseasesnd~debility c'aused by t iCk.
infestations are major 'inhibiting factors in livestoc~k
production'~ throughout the world-but par 'ti cu 1a r Iy i n tropical '""

'~regions and especially in Af r ica. Tick-borne diseases are
'pealn al vrthe African continent,, including a n " "~~

~ 'estimated 10 ,million squa're kilometers '(Young, 1981,, Adv." Cont.
~'Theiler-io-sis-,- M arhtnuLs-Nijh6 -;' -p,;38-55), across~ Central 'Africawhere livestock pro'ductio'n is impossible or erlyitd

'bcaseofthe presence of trypanosomiasis Throughou~t'th'is.'
areaadtethe 'res-t of' th contine,ieae tran~snitted~'by

,tics t doestc anmal inlu'eAapl'asmo'sis, Babsiosisto 'd 'd ~ e ti inias iici'd"'n 
,,"'"n"<~"4 ~owd Thie ''n&ehriieois is.§The most notorious of these

-4 'diseases, and the most difficult to 'c'ontain' is~ East Coa'st Fe v e r,~s :
'~(EWC. ECF is''caused by. Theileria ~pairva anid 'is transmitt!d b

Rhlipice~pla'lusa'e~clau ( Irvin and Cunringham,, 1980, Trop . <
D s at tle, Ma r t in us 'N ij hoTff p .3 9 3-4.10).' It Occurs""
throughout TEast and Cen~tr'al Afric'a involving An o 1a, B uruLind i

c ny aa,0 aai bin b i que, R w an da, Uganda, Tanzania , Za ir e
Zamnbi a, andi Zinb a b'we.

In 5uscepLible cattle expose~d to ECF , and t~his, i n cIu de s tbc
e x ohiC b r e~d s a nd n' r d Zebu or, Zebu4 f rornnon, eiizooic<+ j''

.,2r ea slrbidiAlty :and ~o'~i-ty opproaW ~ %n <' f'4.,mortal oac 1. 0 . Ir; :e>' ' e 0'
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ciej 1 'on fined ca vcievs. Calves thatsEurvive e'po 'beoeimn,: n ei c omp l~e te 1yr e s'is ta ii t t o subsequent'h
h ~ ~ 'ver e gedif fere'nt - ircumstances, ~suc h as a

0'prolong'ed drought that severely lowers population d ensit ie s o fR.': pR ~en d ic ulatu s , may result in the f a iIu re o~f a calf c ro0p to0~~A"be appropriately, ch'allenged and therefore to n ot become
immune. At a la t er L ime ex po sur e t o T. parva o~f suchno-immune indigenous cattle may cause nroslse Rde

enrmu lose a 
'e t al.195a Vet. Parasitol. 1: 35-41)

Catl mrtality 'is a serious factor in the losses 'attributa-ble
2177' to ECF, but it 'is. probable tchat the greatest losses in)indigenous cattle in e'nzootic areas 'are caused by the stunted,7K." growth''of surviving animnals as a 'result of'conitinuous challenge

duringZ calfhood.. These effects are mnanifested in decreae
production of calves, 'milk, and beef.. Fo r example, in the'Mbita Point area in. southwestern Kenya, 'where ICIPE has 'a' field
station, and where ECF. is enz'ootic, adult Zebucosomnlproduce tiomore~ than 1 liter of milk 'aiday, beef steers 'take ~
6-8 years Lo reach a live-weight of 350 kilograms, and heifersK4' 2 do not Mature to the ca'lf-bearing stage until they are 'about 4
years of' age. obviously,' other factors are involved in the lowproductivity of such cattle, but undoubtedly tick. inesato
anid ECF play an important role in this problem. '

Methods of vaccin~ation anid/or curative drugs have been.w
available f or some timne for the control of the.o'chr tick-borne
diseases..' Significantly_, a meth'od of vaccination against EC.,
has recently been deve'loped (Radiey, 1981, Ady'. Cont."
h e i 1e r io s is, M ar t inus Niij hoff',' p .227- 23 7 ; Radley et'al 13

19,75a,; Radley 'et' al., '1975b, 'Vet. Pa r as iLo'1 1:~ 43-50; Radley,''- "~et al'., '1,975c, 'Vet. Parasitol. 1l: '51-60) wh'ich has been
'success'ful'ly tested in mal(Cunning ,am et'>al., 1973, Tr'op.
Anim. 111th. Prod. 6:39-43) and large scale' ('Uilnberg et a 1'.~"~<" 1977, Tropemed. 4 Parlasit 28: 499-506) field"'tri'als. In"' 'addition,; an efficacious curative drug,(Dolan' 1981 Adv. C o nt .

Thelerosi ,M art inus NIjhoff, p.1,86-208 .)is expected toa b e'"-on, the market in the' v~ery near future. ''~"

Tece chni lgy of EC11 ilhlfagemeint'will appreciably alterthenecss~~tyofdepenlding exYcessively on the application 'of- .;' acaricides' to c a t tIe. The, use of acari'cid's 'o~onr '.tcsand tick-borne-discases of livestock has--many ~
diavnae: i'ldn cost4,&Idanger of toxico'sis 'in livestock'~Ki)~'nd.:humans' h'and ling, and aplying the acaric ides ,' unacceptable'pet~cileresildues 'in meat and milk, .and~ dangers 'of

4'''4;eUliionmlent'al-contamination. Two othe~r important limitations'
0.A.c-essive'depend'"enceU on acaricides 'are:"

~~ ~ ~ Acaricide resistant tick populations are 4 ''a 4 "~Awidespread. Tiis necessitat'es the development of new'
ro'd'uc'ts. copanies'must' account for't;e risk that ac'aricide.

resi-st"Ance ail fet?&ac before a resnberf ,
in 8~h md e"&i'pies cautious about4 lie d ee4'pe '4



c 2I o, sT an oe intervalI appalt.'c o n'onofacrcds cattle at 3-4 day intervals ,necessitat,e'dl'in' East 11-~
!and 'C en t~ra 1 Af ric a: f o r the control of ECF, prdues;an
~inherentlyAin te situation where cattle are cmltl
sucpil to rc,-roa diseases, and naive to tick,
1nfesta t io n 'I f fo~ any reason acaricide- control bhreaks down,

caasrohiscan occur, and lrenumbers of catile may die ofdise'se nddebility cau sed by massive tick Such,
a sit'uation recently a-rose in Zimbabwe where acaricide control

_ fail'ed during t he liberation wars, and more thran a m illi o nKcattle" were lost. (Norval, 198_Rhod. Vet. J. 9: '9; Lawrence
Set al.., 190 Vet. Record 107: 82).

TLerck a always been a need to develop integrated, systems oftikcontrol to provide methods that minimize or eliminate
excessive dependence on acaricides. Possible alternative
approaches are limited. Past experience and present knowledge
do not' indicate that biological control "us ing tick,parasitoids, pat hogens, or predator-s is 1iel to 'fra'

<sol1u t io n. Sm ilIa rIy , the prospects of using pherornones ,,iKkariomones, or arthropod growth regulators as *tools'in new tick'
*~'control technology are- minimal. 'These methods n~eed further
investigation before their~ potential can be assessed, properly.>2Gejietic~unethods for c'ontrollin,:, tick populations are- a-
possibility. .Researchers in the United S~tts have 'successfu'lly produced a ' sterile hybrid', cattle fever tick with'
possible a'pplication'for* the" control of either Boophilus
microplus or Booph'ilus annulatus. A 1varie ty of other g e n e t ic '-'approaches 'may be' poss'ible with other species of ticks.,
Ac quired resis tance fro'm'ca'ttle to particular tickspceca
interfere 'with' engorgement and apprecilably limit the degree towhic'h livestock are parasitized. This knowledge is pres'ently
being'exploi'ted and, as'tahe following brief' lierature''re'view,

indiatesit is' a field which is attracting in-terest' at an
aceeaig ae h research *bei ng proposed by the ICIPE-~Live stock-Ticks 'Research Program -inc ludes elements'relating to -

aLy~ ve s tc'ck ~ecoalogy, :in addition to
,, their' irtei:es't in 'the'.aplcto of k'nowleg of tic

resitane i catle-to he poblem'ofcontrolling ticks'-afze'c ting: -vL stLock..~ 
a-'

B'esrpto 6-f Propoed Research "

The followping~ oulie t' pupseo * n

'~'"'procedures for indiividu'al research'areas withiin the overall a~ "

1, ?Goali Thc'goal of this project is to im~prove~Naaa'cattlepu~to through teuiiaino natur,-%Jy *acquicred
reasaa~' istance, o t c s n thus pe u e p s i i e (a6 c :,iil:d e) use. ar 'a'i~

~ a~a~' -~~'~a--'- -2." Pu rk'ase ~ ' Ther Purpose o6f this rese'arch ias- L'0
_deve1opL~ck oto method~s It~hat 'rely onacquiaredresistance, 

'-" aa~ ~ t~b ticks* in 'st ad 'aof 4close-interval 1 af~~a- p"'"'c 
ia'



ac-ar~c ides> 'The aro cre u resthe 't !
3pq,~es. nroec~o of cattle; b, n a. ' 1 '

-_by ~h e e~ 'f c ~ ftiv'drUg6. n1 de r", ms irn tn,'N
st at gi 4'N "'c ion,,, o ca i4'a ta t'g ~c &p'~l' ~ 't~ on'o ~a r i id e s ''may2, e. need ed . 4N NNNN- '<

P~~n rocedures -4-('N

2a Output: To, survey t he t ic ks and ttic"" ""N" k-"'N
~j~transmitted d sEa s e af f ec t in~ -Yidi genous~ Zebu~ c a ttl1e

Tita n t ained o n CUMrUna'l pasture accordina t o 'oa at~ ?
mange~e t ratiesand then to "implenaent and evaluate t ick i'

~iiw.and ,di s e as e control pr'ocedur'es to protect the cattle,._ '

Procedure: This Study will be' done 'on Rusinga '

Is1hdwhich is loae nLake Victoria ad~jacenttobia
wide. n h s'n is aprxmtl 0km 'long and' 1 'to3kwd.Farmers on the island graze their indigenous :Zeb'u "'aitt 1
~on communal pastures. Enzootic EOF occ'ur~s there 'and, cat~t~le i n A '-'

N spec'ies inclti'd'ing R. aplpendiculatus and A2. v'ariegatum. 'The '
""N - quality of the cattle is vr'poor, and is typical of situations N~NNN;j

where, because of ECF'only the'indigenous Zebu can 'survive to.Vprovide meat and milk for their owners. The study on Rusinga.
1sadwl proceed as follows:

~4'.N~(1N NC)' attlep r o du c e rs wi th small1 herd w ;il11 "

been iden'tified as potentia'lcoo'peratorsc. Ap prox ima C'eJy two'
N years Vyill be spent (a). assessino the husbandry'-pracitices u s e d -

on~ ta~e 'ilnd; b~tvyfg'h diseases of the cailt C c)"studying'"the 'tick's. on' the~ 'cat tie "o detc Lmine' theN Nmbr ,NNN,.N and
,'N'"' kinds' of ticks ont animals the' snisopal ersland--'--

atvtadte comparative nmeso _ticks on,'individual ---- N'7NN
Nanimals~of d'ifferent a'ges~; (d)"collecting data on'-catt'le,

Nproductivity; and '(e) obtaining data on cl.imate and 'pasture
vegetation.N~ 

,

~jNNNNNNN'NN '(2) After baseline diata have been obtained ~
Nc at tlIe will be vaccinated against ECF and' other,'diseases. N

,Tick'~ rsistance willN be induced by the controlled applicat:4'on-N-yp~2L .fticks to the susceptitsI e cattle "prirnaof , l ,c alv e s; . Cattle '-N-N' sN"4NN.'
'will~,co'ntinue to Nbe .examirleid on' a regular basis to det'er,mmlne "N)N-N

NN'the numibers of ticks 'on the'ni W'ithin a herd not"'all the4 citt~
'NN'N~'~Will, be equally susceptible to ticks and some Nan ima is',will'' '-. "'"

,animals wijl'be identified drn the fi- ~ t0 6
naN "I poss ~ 5ib'.le', the, farmer Ni e pe s a e to , 1't h e

'''most tick s'uscep"ti'b'l& aniimal; from 'their herds. C at tlIe will1 bec
~~j;observed f ore improve'd weight gains and ~milk productioni.be mad to 'attle owners and assistance~pr vided to i&I h e 'Ni n the use of the methods developed .'

bN'~ . IOu.Ru't,: To detexmine if tick-resistant Jan i' N

s~eers vccinrated- agyainst ECT w~i'll cause aid 'line of- he tic k
populat ion iita p'a s,~t.u~r e c on t a ni ng noa o t ItefNt i c k h'o s ' a n d i f
't'h'e'sw e ig Lg L, n s o' tes e an zmaIs, are co iarab1eto 'h o s ,o f4

'N -'N 'Vf~
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oh e r 13 o ran st e er s ~dpp e d w e eI y na'articides t'o e f f ec t -tik C

Joseph IN h"Ur.,mb i r' n ch 'ii' a n, a r ea' where ECF i's.-'enzoo i'c;
I-,anima1swI 1 be improved Boran' steers. ob'taine 2om'a 1: C f ree area ix nirt'er na All the steers, '4wi~l4? '%'

be s s l ti l to ~b 0th ECF and ticks. "" " 4 .
3 

'4z'J. .

~4 4'44'414 4. ' (2). ,The -cattle w ilJ I I .'44c~na ed4ai s.
E,.CF',,, :, divided, 1intLo two groups, and placed into 't wo jsecu r,.,, Wy

4

f n'dtickifse pastures a ftLer t ic k-re s is ta~ rel"' -h a sb ee
Sinduced'-in one group. The tikssetbegroup be i 11 be'"4
d~Opedwel t o keep themi free of ticks. The tick-resistant >"'~""~,~~group will. not be ''dipped. 

4!,.±'",f 3

34(3) ,By' .the3 use of blanket ,dragsan i4nd ex, of
the-tick population'd e nsit y will1 be obtained for ea'c6h..atu
br-fore cattle are in'tro'duc'ed. 'Thereafter, 'free-livi'ng t-icks~'4.

,,/ ~4i11be sampled at reglW interv~als to evaluate tick ,,

p'opu 1 p ap t iaoin t re nd s. 'Afte'r the steers ,,are introduced t'hey w
be examined at regular. intervals to measure tick infe'stat' 4.o n"."4
14, f 'leve I s . "

"'5, 4 4) Rain,..-4K, amounts, daily temperatures,: and4>.'
ton', ,the conditions~'f pasture v e g et at i o~,wi 11,b'e' e

at: a , regu'l'4ar~intervals. ' 4 ' ' '4 'j ' "".' 3 4.

4'"'44'44 " 4 '"'(5) Individual' animal "w'bigts beiI re co r ded~~.
an mean, we'ight~ gains between grus*'l ''' compre."44"'

'4 4'44''44C44..'~'''~ 6) Th e d u r at i on of 'the --st d '4 i11 be. 2 .y r

:4K ~ ~'4 '4c.Oupt To "establish',in& an' enzootic, EOF 'ae4> 4i"'441a b.r e'e'd'i g 4h erd 'of improved ABo ran c"atl 'stscep'tible 'to'ECF~h7Ticks W'il'benrje by'4u" A '4'4' <4 '4 '4.'4' and4Sreic-._,'acari~'c ie a pp.lcaiidn~~ wihile ECF''w i11 be conrled$;"'4 '

~the B6'r-a'4 ct-,'le~ will4 be c ompar. Ied' wit anJ '' 1na Maa'sai-.her~d2z3'4"of'4ixdij fo"'4"Zebu, cat t e ..'a'jntained an a communa~l (r2ng3 ar~4''
_-'j3'dht to the ',~experimental' pastures., ~ ~' 4 ~~ "4"~'4"4 '

~44.3?43.''4""4"' 4 4~ 4 44 Procedure :'4K7'' . '"'

1_____________d .,wi l e on on I PL ' 44 '444 w

'44r '4c 
,-s 

4'aed,1n 
1'he s u hw s3on r o'

T1'"44'' a43 f'3 e;.4,_ ,:i "4 s of 4444 " ' os p" 44 u r m h '" 1114 e "f n i'"'44 ''"n are wh r EC 

4444zo 
t.'44~~~44ndon 

I 
"4 

n44 d4 '4' "', 4. ' e4 P. o. u" s

p. ae sie? o th rJ. h44'"""'" 
",' 

are va4 zt d a ai sp e LO su aII ubep r s rob'4 i"4ranh The fsrn to



(3) -u~ngthe cou~rse-of ,t-he-:SLudyy which is
-P1U~anil ed.J -rLf -y- i-n- Liack n sh'" - -- r-enia-.,-d a
"I 4l - 1 Sicic -susceptible 'a n imals, pr'imaril'yidv 0

C h e 4 ' ann a -crop,, 'areakept out of '+g~rg~ ng: :areas,
un'~Li they ybecome tick-yesistant. Calves' will,' b'e kep~

3. c I 4reresunt'il about one month of a ge< The Y ~le,,n wil1'. '-4

~be ,,expose t o a sriall number of t icks to eIi c it re'sistance -a n d
t then -tr e a ted~ with acaricide before the ticks engorge -ad

S detach. it is possible that during a prolonged wet- p E.ri od4
increased tick survival rates would-result in Unaccep.tably
l ~ numbeso ik occurring on the cattle. Duri'ng such

>j periods strategic acaricide applications will be made.

(4) During the course of the J t UdyL ti ck
densities on individual animals wil~l be regularly noted.
Cat~le consisten tly infested with'greater- than ave'rage -numbers 4 .
of ticks will: be culled from the-,herd.' ,- ' - -- - -

7 4- -' ~~5) On ,a 'seasonal -basis densities of '-4 4

free-living 4ticks will be mneasured by wrgil. Climatic dataand' recrd on codto of the pastures'wl also b~e kept.

- ' ' " 6) F~br the' improved Boran herd detailed.-
records indicating herd productivity will be- kept and will

~~----include the following data: -

(a) C a.1v i 11 success, 444, '~H

(b) W e ight of calves lat birth,
c c)G'r o wth. rates o~f c alvs I v e s~>

-. ~~~~ ~~~d) Age 4at. first estrus, 4' > '-''--i-
ce W eigh ts 6f all. animals in t he h e r d.

24 4 - '~ 7) Cooperation o f -a localMaaa h dman'
w i11be_3obtained. -A'herd of indigenous Zebu cat'tle maintained

u e-4r- t r ad d t tiito n a 1 aasai huisbandry techniques will be monitored4 4

to 4-Lincmartv data on cattle growth,'development, an~d--''-reproduction. -Additionally,. data w-;illbe:olectLed at r'egular,
~-*n-~rv on leels of tick 'infestations oni'the Maasai catt-l'e4

--" and ..the -quali'ty of. o~g via'e ote.4~-4~'-

~4{4~4%4.- 4 YTh e d u r at ion of' this study ~will- be 4 "to 5- -- 24
~~.~1~ears. 4-4*44 -~

d. 40 u t4 ur h r L b r t r

U4 ' te- the aOtpt 1) - To codc f p iurter toa oraltor tick 4

- ale1 e_-~wtL~ ta nban ddii~l t:ifom tn on e abih t of f44 f4 ,4t --444'nta ca- -4 e
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ne2oke. e, en ed Nymph s f ed on' t ick-resistant d :6mlL-in t o 4adul ts :t2hat ar et signi'ficantly sm]ic hnnrm'f- 1 T.: 21  .

76-irv~e -in----- erveu 'Es ws ingce sm l .4 >2.'.2 '2 6 ' -- 2.'.'
. ~ ,O~npa ',''w t 1  th'os&A'~in notl 'ticks Te co ai>K4ai'Ltis

f2w 'fis t'un t e d an&'noz~mal t2icks to survive periods, of enviro-nmenta.1s t re ss, s2uch as prolonged exposure to irelative. humidities bel~ 2.. t lie criti< th level, will 'be testLed.

~2224'21(2) Study the ability of cattle to d eveloptick-resistance to A. variegatum and B. decoloratu
repeating''the experiments performed with R. appendiculatus 

2

(3) Use groups of cattle resistant to e it he rRappendiculatus, A.' variegl,_u, or B.decolo'ratus todetermine if animals resistant to one tick species arecross-resistant to the other two species. 
' '

~the ' . Output: To -extend preliminary' observations onteresistance to-infection by T. parva of tick-r .:3i s tan t2
ca t tle .

Procedures:

1l).obtain two comparable groups '(10
anialsgrop)of 1' )a suscep'tible cattle.' One gru w,,illbe tick-resistant and the other tick-susceptible. 

2'' 14

222(2) 'Challenge animal's in both' groups of c a Ct Ie
-~ '22.by 'feeding identical numbers 'of"T. parva infected R.

L 21 apendiculatus on them. Follow the course, of 'illness. inanimals that develop ECF and comlpare the susceptbility Aftick-'res'istant and tick-sti.sceptib'l'eanimnals 'to T'. pay of

2 (3) During the period .of:.peak'par-asI~ceria 
2plIa ce uninfected R.- jYkendicullatus nymphs"'on the Ela 'rva 2' ainhfect'ed cattle. After the nymphs have molted to adults thek~ ~t salivary glands of- the partially fed adults will be inspectee

02 to measure' the level of their infection by conigprsti'e

'2121 '~'C. State oft Knowld e -:

Trhe ear±1iesL reotdosevto of aqie'~''"resistance of 'cattle" to''t'i'ck infestLations were by Johnoton and-- 2Bancroft (1918, R.'Soc. Queensland Proc. 30:' 2 19 -'317). 'T~rager~
1"',ha (13a .Wrstl 25: 5 7-81;'-1939b, J.--Parasit&1'25:

~i~1~22'222'I2'ermanor~vaiabil1is larvae after 22e infestation. Hle als oeport-ed tha~t a' degree of tick, resistance apparen tly could 2be ..assvely.'tiransferred by 'inno'culating seru&m from t'ick-.resist 1ant1  2.4 ~ LO pigs.ucep As evidenced 'b'y the'-2 2 > >

i n''22 '22 r2 e2" -g y. ebd of ,literature on the topic of ac qu i rd '-:-e is a c :f'h it ,to ti ,,- current interest in1VLhis:-suject't~k22 
.'Li 1equnt i 'al. Two, r~ecdui13 .review by WillaIs6n' (1980, '1 A dV2 2"v

-6''-,1nd>,i e, 19 8 2- An n . 2 v' E t o mol.
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2i7 1n4 suinmacx ie .of Che, stat6fkh zeg~6

Ways Inv th'e first case t ic ks, a.tclry~*4

AM o'n g t ic ksp ar a sit ic o n c a ttlIe this phenomnenon has 
7~ ~demrions tra ted for Boophilus mnicropi us larvae, and toalser >~k~ .~ xt en f r ym hs and adults, on os taurus (Furopean 'cattle),

(Rdert, 968 J J~raitol. 54: 667-673) and also' on Bosindicus (Zebu cattle) (wagland, 19 78, Austral. J-. Agric lRes<.29:39-400). Abldinia~aiericanum on Bos indicus, Bos taurus~ 4and cross-breed cattle (trother et al. 1974. J. Med. flntoniol
11: 599-563) stimulated acquired immun~nity as7 shown by a 'reduction iii the numaber of ticks engorginhg and a decrease in4

obtained by fee ding Licks onimimune rabbits Bwsijoue
Sal.~, 1977, Experientia 33: 528-530) and gunie'a pigs (All'en,1973, Int. J. Parasitol. 3: 195-200) .<Acquired resistance 4ijfollowing tick infestation has <been reported widely. A fewresearchers have artificia'lly- inducd Lic immunity withy

cnc o.tiig~~vayineta~ (Kohler et a1., 1967, Ip B Ml unch Tieraerzt 1 Woch enschr 80: 396-400; Bross a rd ,l976~474~c ta Tropica .33: 1l5-36 ; Wike 1, 198 1, Amn. S .Trop . 1-1ed; .Hyg 3 0'''~~284-288). mdut erucive,;and other internal~o n havbeen succ essiduly, eplod inth rp,ssfulyreiployd in he pepartion of anti'gen ,,extract to immunize ho sts against ticks (Allen and, Huiipheys,1979, Nature 280:- 491-493; >Ackerman et al., 1980: J. M ed ':,,Ent tA
17 33-9,).Inat- least one instance hoinogenates ,of hticks~hv~ beenused to artificially elicit immiunity~ofto ticks (Mcdowan et al , 1980,1 J. Parasitol . 66 : 42-48) Th e~'-

4 studies cited, 'and others inuicate. that a vac c in e to -

~artif icially protect against tick infestation is. p o ss ib 1V eL~§W.'However, as -Wi-ke1 (1980) emphasizes, protective antigens will~ hveto ~beha'racterized and obtainable in sufficient Aq u a~nt .t at, reaobl costs. 
</

M u hinforinaI;ion i s -accumulat-ing from effor::s t o charac ter ize7 *'Kt~he'_mechnisins of immunity to ticks. Some investigations.
?~~document'edthe. i-nvolvement of cell-mediated iimunity in i4e xp.e, r i ment s with-guinea pigp.~as hoscs (Allen,, 1973, Jint. :J.

4' Parasi'tol 3:< 195-200 ; Wikel and Allen, 1976, 1 m mu nolo og y 30:*~-y311-.316; -Askenase'19 77;(,\Am.. Trop.',',ed. Hyg. 2 6: 9 6- 10 3Oth'er studies have iinplic'ated h oal factors ( 'b 3 o, y erai Ic orpem nt components, :and me d ia ' or s such as ~11 is taines Kn h e 'inim u ne process when rabbits or cattle -were- <~th e, e xp er imiienta h o s, t sRe ik , 958, Aust. J. kgric. Res 983-4,Rbrts' and, Kerr, 1976, J. Parasitol. 612 4> 815. 89Fu iin .s aki, 19 78,~ Nat. Int. , Anim., Health Quart.Tokyo' 18
27-~0). Resirchts)generally agree tha cfmloif> ~[pooicll,:pd e 1 cv'nts causes alterattion of-th~e bite-"'

S i e akes' at -unfav orable f or the no Ia!acq Ui1s itLi 0 0f t h -':b1ood ncI ;' ager,,7939P~ Re ik, 196)!
r~ic .Re 12 53 255~0 T I: ch el I1 >1.9 6 9 Paaisitol 5,~9



9'3- -31 )
S na ' ~,gni 7n' t 'n u e'of ~re p ort s con t a i n d a Lawh ih Loti-mmu ni ty to et o r c a n~ n 

'ga-3th ~ ~ -- ~u'e of' tr nsmissin o'f vector-bor I caJL. r~ n e'~

;'eotdta opiu microplus reistn oul
c -wr infcnl less likely- to develop Bab'esiosis'than' animals susceptible to Lick infestation. Bell et al 1'~ (1 979, Am. J. Trop. Med Hyg. 28: 876-880) found that rabbits
resistant to tick infestation were significantly protected,'
against the transmrission ofFacslatlr i., Wikel ~
(19 82), observed interferon at ilka icf~e t sites o'n ti.ck

r stn nlsan he suggested that L'Lie~pLsence of the 'j'-interferon mighit indicate a hostile environmenit fort tick
transmitted viruses.

McGowan at el. (1979, J. Parasitol. 65: 692-699) illustrated, 
'that acquired 'immunity of the cottonitail rabbit to

2Ha euaphysalis leporispalustris, the rabbit tick, a
populationyserv of a~i mechnism to'lim~it'the density of

ppltosothstick. -Australian acarologists faced wi th *~'~
3'th e~ri'sis of controlling- acaricide resistant Boophil usmLcroplus pultions also hlav been evalu'ating 'the rol~epIayedby acquired resistance' of- cattle to B;Imicrophus in the "44

i~'''-regulation of this tickspulto size. Severtal scientists,'reported major differences in levels of resistance to B.11-~33-3
mic roplus 'between Zebu iand 'European breeds.(Reik, 1967,, AubLJ. Agric. Res. '13: 5'32-'550;' Francis and Little, 1964;,Seifert ,
1971, Aust. J.-Res. 2'2: 1l59-168,Wagland, 1975, Ast. "J. Res,~~;:3: 26: 1073-1080Q). Between breeds and also within breeds, 'diffring~ capacities-to acquire tick resist'anceare inherited .-~-~-.i---(Hewetso' I{ and N~olan,. 1968, Aust. J. Ag-ric. Res. 19 :323-333;4-~~-"~-' Wharton et al. ,1970-,>Aust. J. Agric-'Res., 21.,: 163-181;'

~1>ijl7y3s4i-n 1968,i Aust. J. Agric. Res.. 19: 497-505). ''Although ' -

iiilyopposed to the concept because of p'ee cs. for,
-traitioal beeds ecoomi considerations finally are causing3~~.A'"'mnany Aus tra ian s tockman -to -ado'p~t 'somei of thetikrst

' breeds 'in~ p a '-f-tpckssc6i-bf_. ca t tle . As a'e du 1 t~,s pr- fisfor stock-men~ -using-'
1aErpcrofit" th n breeds 3 are greater(Hew th nee fo acrii ha m appreciably'.-'

2 ~ e r 'es. ton, '19 8 1,n , Co f. T4ik Bil n Control
~2N2~Grahamistown,- S. Afr. p. 91-93).

VD. 'Recent Research Accoillishnents't t I'0p

As a r e s uI t of the above cons iderzations' IC PE h as
Y Werbzolgia ona program to investigate the feasibi'lity of using,a m~t6& 3 fr ikcontrol concentrating initially. onae'ndicvulatUs because. of its4 importianc'e irr- trasitn C

aud for' its i'abi'ity' to cause debility in infest'ed cattle.

Th e ovrl beie-of these studies--is to 'increas c anii'mal1
ppoduio by3 Lh rpc developing an in'tegrated me-t-hod~ Lo,c nL o1 ck s-, aind' t: c k-b r in~ei n e St1 d'SA3 Wi-ch~ Will 4Xn'5ve" the 3



s'e f t c k -r~eS i s L n~t h o- t. ll i a Is t 0 il

c- r tic

3.j k~ i t n ho (ypeIrsstne andal ito coneto tc populations-.- -

>~"~''n.~.vac Whes~nd cuattle rug inetd conto Rhe diead.'"'4

they.33333~333333~ *,quickly Nbrallym reisanti redheistareitnc devlop aedinlau 3

cattble gra'zing. tick infested pastures or following the single' ,application o f 500 female ticks confined in ear bag's.' The '~~v33 3  resistance produced is long lasting, for at least 3two years.It is manifested most markedly against larval ticks, less~ ~'. again'st nymphs ,and least against, adults. When normal ticksare~ applied to resistant cattle, reduced numbers feed to'* engorgement, and the weight of the engorged ticks is alsoreduced. Larvae or nymphs which do feed to engorg'ement molt
4 into nymphs and adults which are greatly reduced in size andhave' a reduced .survbival potential when exposed to environmental 3stresses of unfavorable temperature and relative humidity.3When larvae, nymphs,an adult ticks are fed sequentially on

the same resistant animal, .the adverse effects 'areienha'nced and Avery few individuals survive to' be enigorged females. <These
adults arc, also. greatly reduced in size and produce egg batches .

" .of low 'viability. .3'v.

Two tests have been developed to identifyresistnc in cattle folwing':infestatiol with ticks:
-100.a' nhyl.jTrphs test: When '100 nymphis are efe d ' .on naive, cattle,' approximately 90% of them will'engorge, with.the 'engor-ed weight ranging from 8-9 Mg. On the other 'hand ' ~when' l00 nymphs are fed on a re'sistantanimal 0-5.0% will~~ engorge and the engorged we'igh't will 3be less thin 4 img.'.

b 'Intradermal'11 ~psenivity Test: An,'extract
with two protein f -ractions has 'been produc-ed 'fro-nlarval 3R.~Q3j,7,33

3
apRendicul.atus. 'When one of these extracts is inOCulated into~''>.tick-naive cattle,) no reaction, is,.observed.. 0n. intradermal34 . ;sp ino'ulat'ion -i n'to r es i s ta nt cattle an imnmediate t~ype 3.......

hypers'ensi tivity. recinocr within 30 minutes resulting3
ina marked swelling at the, site of inoculation. Wh'en the s k i n....3

,test is carried out at reg'ular intervals in naive cattle
3 obtalned intc nfes ted paddocks positive r~eactions ar~eresitane an ber~ m bconf e the development of. Type I1resitanc cnbcofrmed by 'the 100 nymphs test. So th at,while 'the 'immediate hypersensitivity 'response may not be~~'W§~directly r'~elated to" the development 'of 'Type 1 resitn e, 'it isneve'rtheless'a useful' test in identifying animals previouISly'3

exposed to tick infestations.'

2.33J333 De e o me to3.3333CLl t S O Ll tio s a

dif er nt h s~t stoc ing dens t33

j3hi 3-v s ig t o 3n' to s o33 ir ~-r



r0a vL0' t iclk popula t ion dy nam icsh betwe en~ h i: sh 'toc k ing ~ed ns i Y wic ause rap'id' p'ck-Lup~ t, ti c k swai t 9ev h i h c wai't in on t'r ound __ for.-A -a-11 st_,__ an d-- 1 t,1veo ncomi-n . n t-r cd u-c-t-i-o~n --in-av~hbid a itat , to grazing and trampling'tha~would lo~w
ic~rea se w 't hThos tt d en Si t y The 7 experimental plots vaidi

s ~ze rm 00to1 20 j2an,''except'for two unIStocked *
...cot'r lplots, each plot was stocked with a single oxen (F'igure "I The plots were all infes'ted with unfed larvae and iy mph s
,w~at the same mean density in June 1976, when the 5 host oxen (B.~1 ~.<tau ustype adult steers) were then introduced. Intensive .

ob, servations were made until April 1979 on the numbers of tickson th e hosts ~and on the vegetation, and on the. state'of the
vegetation.'itself. The tick populations all 'followed

~'"' essentially the same pattern ('Figures' 2-6), reach'ing'-very high
~~ numbers of, adults on the hosts in'M arch-June 1l977'.' Then they

Adeclined steadily to virtual extinction in 4 'of the. pilots, and
very low numbers in the fifth. R.appendiculatus normallyhas,
an annual activity cycle with,iax'imum,'numbers of' adults:'on
li-vestock in April during the long rains. However, re su 1Ls
indicated no resurgence of activity in any month of 19 78 or ~
1979. In the light of other experience 'it was hypocliesized

'[A that during the first year, the hosts had developed resistance
to tick' infestation which had in some way disrupted the tick
life cycle. 'observations were continued during 1978-1979, to '"

see 'if host resistance would eventually wane after z.ne tick,"
challenge had been reduced and thus' allow' some recovery in tick
numbers to take place.' This did not happen. ,'

!Z "~'The 5 o'xeni wer~e removed from the paddocks in April '19 79." Th eywere transfer'red to the labortory where small numbers' 'of tick"'~M2"."Jlarvae, nymphs sand adults were fed on them to detect ''

The control consisted of two n~ive calves that had ne'ver been'"r "V 
ide~~ exposed toacarcds Calves were used because n4Jive adultsteers are expensive and their exposure to acaric ides for~A~i~ extended periods, coldlhv affected the tick feeding

performance. It should also be expjqined that the ticks were
'''A'4A''fed on the ?ears 61' ta'e The- ik~~e confined Ainside of

"4cot tonbags whichwere a tach.ed to the base of the animals ears
4'"with zinc -xd 'a'e.'As noted in Table 1 small nmeso

oppieplaterubeso
''':' ticks were aple,.othe resistant cattle because previous LSexperience had shown that large numbers of ticks applied to the

'A'A~A2~. ea s, of resistant cattle produced a severe local reactionA A

AA'involving considerable swelling of tie~ ears , exacerbated by the
'"confining ear b'ags. Larger numbers of ticks were applied totenaive cattlebecause a severe local reaction was not
,~~$anticipated,,and the ticks produced were to be used in othler '.: experiments. 

'

Fo ~ ,o aho h group of ticks fed ocaho'te5steers, (Table 1)t w1e e'a S a, marked reduction in both 'the percenta ge, engorgang'~~Aj~"
adthe ineane ngorged weight, thu cofrmn some,, d,'0.

hos t 'esi:tance, Ap p -a re n tly, durinig thL-period on t 1ie p a sLure',A
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T,',

1 e~ 
-4' 

Ie ck''popu1at ons t very 1o%, u b r , 0r e e

exh
eas'thej unexpected impact Of teacquired >>"'t.tkreitance by'>th'e oxen, obscured rzhe efCec t on t~ic k

ppplatio' o difernt tocing rates a nd pasture 'conditions. '

TABLE I. Mean feeding performance of ticks fed on f'iVe"oxen
a ft e r "34 monthis exposure to experimental 't ick
po'pulat ions, compared with two naive 6 -9'mon th olId
~Friesian bull calves.

0os t s Mean 'engorged Percentagle No. of ticks
Weight~ (ing e n go r oed tested/host

LARVAE
5 oxen' 100
2 calves 0.4 '74 2),000

NYMPHS'
5 oxen 3. 7 15 100
2 c al1v es 8. 9 81 100

F ERALE S
5 ox en 253. 1 10 10
2 c al1v es 3'64 .7 91 500

3.Efcto~iotRs~sac on R. apeniculausPopulation. Deveopment

exp'ri'en, frtcerdn f rom the r'esu its, of the, previous
expeimet, afurherexperiment was started in~ October 1979The first part was completed in December 1980.. The 's,,experimental designs (Figure 7) included 3 plots of'.equal sizeand infested with identical nunmbers'of~ ticks. Tick-susceptible 

'
- animals 'ijere placed on plot 1 and ,left there for the" du'ration

"lote '2xand'm"e't.. Tick-susceptibleajnimnals were 'placed oncatle. repl~ed.atin.tervals by otheic-ucpie

c a t t I e I -, s i s a n a n m a l w e e k p t o n p l o t 3  t h 'o g h o u t ..t h e

The hypotheses were: .,'-

a. There would b'e 'littl'e or no production of
4t'--ny~phs or adults in plot 23, bu't'the number s of nymphs andadu1t S i n plIo ts 1 and 2 2would increase.

'~~~~ ".' . 'Breeding' success of any ti ck adlsproduce-d,;.~
' i'n2in23 Iot 3 would- 'be low'er than in plots I'and 2.

c. Susceptible cattle in plot 1 would 'devlop'W$"-h1"
rstance ,to ticks as a reSUlt Of exposure Lo. tick fededing )

~~_' would appear.;'~ 3131+1  '-t3 '

2 J
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15,ih:~ p: :.i~" 
Anor e :O :r:s:

Re p I :n i n g the h osi in plt 2 w ith osher
o1-o ze (tis was done u3 n in i

efu-f .Ta~le -~E'ne mlesk~p~j~ in of feed inaon t ick-'resiistant,
-c a t 1 e a n do wa oulsd result in a sustained increase in,tick. .numbers

-B c fo re the experiment started, we demonstrated inthe'ilaboratory that nymp~hs.'which engorged on resistant ho'sts>'(and'
were therefore under-weight) mnolted into undersized a'dults. it
was also found that the size of the scutum is directly related
to the sizeao the unte1 ick and therefore could De yusedto

i : dete .rr e the original size of partially fed ticks obtained
from oxen. Change in size of> the rigid scutum i hnymphs,, and

. "adult males and females fed i.n the field on tick-resistant
cattle also was ivestigated. Experimental cattle were removed.

...... . ....... , . .. ::j

from the plots in September 1980; and, in late November,' one
pair of susceptible bait cattJ. was exposed for 9 days in eachplot to assess tick numbers. Counts of the numbers of ticks
attached to each of the bait animals provid'ed an index of the
size of the residual tick population in each of the 3 plots
(Table 2) .

;Ji(1{".. ;.. .......-.:(: ;:.. -gz° id sa ,p g :.- . .:~:' .:.. ...... :TABLE 2 Number of ticks in, plot's after one year counte onl two
host ca'Ltle pe~r plot after 9 days exposur&, anid also by %ground sampling. 

'

'Host Paddock 1 Paddoc-k'2 Paddock -3
WHOLE BODY COUNTS '' '7' ' '-'

>! - 7 Adults . A 636 - 3659 ' r ' - 13 :
-~~ ,-..'..B 423 2377 '19

.> .SKIN'SCRAPES PERQ.,12

Nymph s ' A .0. 1' 0. 1 0. 1

Larvae A 7 .3 61. 6 0. 1

G ROUN D S AM PL I NG PE R 100 M 2B .9 31.9 0.1......

Nymnphs 0.4 7 .8 0.4-
7 Larvae 47. 9 597*. 9 . 7.1.

In estimattg hte number of ticks feeding on the., the

adult' ticks')were "counted directly, 'whire the nymphs and, l'arvae-
w ngc ai feed o the loweriparts of the body were.....

Sesti.mated1)y icounting the Licks obtained fr~om ameasured a r ea~ ' of the brisket , us ing a scalpel to scrape- of f the superf icial
ofskin. The skin scrapes were examined microscopicallya.nd numbers .were expressed per square centimeter of skin

To determine the concentration of tis on the vegetation U ~one ireterl sqLuare ee of roug;h tOeln Cloth was draigged fc

I ,)hswich lre at ive~ly questing. and 'thus avili~. o be 4'%.- 4-
Pc k eudLi 'by grzi ng c~a t-tl' re, c , 1oiited- by1~ :thf i~ me Lh



AlA

Adu1~ ~~~d no ttac 0ote ~f.{ '~

Al I o, ft)v Lhe_'p~hssw c fimd and iedcions were:nsritrate&' scua sizeMhrehseitef ts
tob '~pe'd -( Ta b 1 3)' na Ie in paddockslI'and~ 3 'wile n o

L~dctionJ scua sie.wsseen in pjaddock 2.

...LE.. 3 Changes in Scutal -size (in mm) ,in experimentia tick
p...pulatins after one year: first-generation n y mphs n

.... ,, .. + ..................... ....... .. .. ,... .... g.. .. O a u l .,

Dcme199Jnuary 1980 first-generation a 1 t,
: : ::,. J.nuary-July 1980 (M ean +, S D.' '  i ! :# i i ;i:: -7 ;

77 .7

-Scutal size* inl 1m11

Paddock~l ~ Paddock-2 Paddock-3,

-Ist ;genera tion 0.49 +, 0.02( 204) :0.48 + 0.03(2,15) 0.45 + 0 03 25.)~-" December 1980 0 .46 '+ 0. 02( 13) 0.48 + 0.02( 32) 0.44 (
M ALE

1 st generation 1. 31 + 0. 08( (99) 1. 28 + 0.l10( 158) 1 14 +0.318December 1980 1.26 + 0.-07(;175) 1.29 + 0.07( 93) 1.22 + 0,.1l131)$'

'FEMALE

:. Ist generation 2.83, + 0. 33( 185) 2'. 75 +' 0. 30( 375) 2. 29 + 0O 130),b 1980 5 + 0.24(148) 2.94 + 0.29( 55 2. 38

~;±Nu mb cr in' s ample i n brackets)

SThe sc ut a I size i'"s 'directly relae to the size of, the ,t ic k
befrefedi~n , which 'in turn 'is affected by the resistonce ~~.,state of, the host on which the previous instar has fed. All of -2;~~~

the -adult ,ticks were of necessity obtained from~c'attlebecause
adult -Rappendicula'tus Qannot be 'collected, by diragging,~~ ti~cfo~'-,they had fed for art indefinite period ,before "A

""~<~c o 1e c ,ion Thus,. scutal size was~ the -only, method available',t
dte'mine the. size of uth 'rfed *a-dult ~ticks, and *did.rflc

Latgnif-ica hcn, decreases 'in 'size among 'the' ticks-'-'->
Lhat f e ' o'n resi-srant catt]~e,.. 7'.-'A.fe '. I d c d e

- 'f~ Idce-Type2 r e ssan e i n host antimals A~foJlowinginoculation of t t anti 'from ticks (It shouldb e, n o tled thaet ithis part- of the proj ctis not to be funded by"
A AID,' bu - rs bi elfl1y de'scribed e~e to pro-vide, background "-~ -

'.information, concerning the overall-I tic research effo ta

be en d e m n s Lra ted in the h aemolIytnph o f R. appendiculatus1 aduls
V A : - ' ".

'<: .. .... .. . + - 'f i7 ,

]-" $ A - - '>'1 ': 4 VJA, , 
i



p raV1 0u S f e d c a t tl1e When Ornithodoros po rc nu Sr Licks a re- a
f4 P ~ ~ o 5 1 f e d o a d 0_ __. rab b_ _ __b_ __o r n i r' '' 1fe:K~rb~~bod n t raiin g h igh L it e rag" ,

T b~~r coulId b)e demons trated i n t 11 etjic k~

mog e na ts o fR.apE ~ d ic u I at us eaggs, un~f ed larae ~n f edk'-~nymphs a nd'du nf ed ad ulIt t ic ks w e re emuls if ie d w it h Freunds .~
:comp Jee. a djuvant -and i no culIa t ed into rabbi ts. H i gh t it era ig e ns w er e dete'cted aga in st t he relevant ant igens u si ng ag a r

gi-,j gel1 d o ub 1e, d iffusion and indirect h ae niag glu t ina t ion te St sWhen larvae , nymphs and adult ticks were fed on these rabbits ,- <~t h e-t icks fed -normally and no adverse ef fec ts -were notd~ ,

-- <Fully engorged R~ ap pern d ic uIa t 113 e ma 1.es were -used to produce a-homogenate which w~ste inoculated into rabbits with
~fx~adjuvant. The rabbitLs were boosted -3 weeks later with the same~preparation and -high titer-antibodies were produced. Whena ad u Itticks were applied to these immunized rabb its, th'e tick~s

were unable tho .feed proper ly and the majority of the ticks diedbeforejjeggs. were produced. :Very smnall numbers of larvae'~ hatched from heegg batches produced by the surviving ticks.

Serumn from< rabl i ts wh ich had demon( tra Led te mos t marked
$S22..~.adverse -e f fec ts agains t f eedi ng t swas 'then used in an a~garge1 4o ubliedffutsion test and the precipitated aniodyantigen

.~complexes were collected, -These conplexes were e ~ f e in -Freund'r s complet adjuvant-and inoculated intrad erma~lly i n t o '~ rabits '2The>'rabbits were~ose wc-~htesm
boosed ticewihhesmpre.pcaation. When ad'lt tcsfdon hs rbis t he f ema letik engorged normally and laid -as btheacailityof

fP~:th e eggs was--reduced b 09%

5. Tr a nnis s1ion0oP T jpara to and from Cattle'Re Si S t ant to, R., appendiculatus 
---

~~K~t) ~ A group of six indigenous Zebu cattle,(1-2 years
4CP-F~ l.Sta o at Mbita, and where ECF is enzooic. Th eNC -tJeerug ht- to-the Veterinary Jao eatetai <PMgu'ga' B6d smpea.r examinationv co-nfirmed 'that all o0 the'

~cat t1 e w e re, infected w it h t he-iIe r ia-l p ir o pIa smins;s Cc3.e

-~.Toinesigt~ teiresistanc'estatus to R. 'appendicula t us a-nympa 1 t es t and an intiadermal hypersensitvt etwr- '-ap p 1i cvto each an imal. Approximately 60% of nymphs engrorged, ~a'~ ~ engored, weight was approximately 75% of control,
n yn Ph~ s' Th6 ei'tradermal test gave a p oSi t iV C rre a ct ion in al I
- tca t'le These~ results conifirmed that the cattle h ad natura1
acquire' resi'Lance'tO aR' apnjdiculatus.

'In ~anr1 I tert'2p 3L Loi t~y.the theilerial parasite. s een o
s ine a r exam ation t 3 ~r n5?l ion 3w as ati L. emp1 by, 0R. pndcuIau 11ips ]P of each-.iia' ~Thehot-'K I a 

ap& t 
I-Tn



i... -).large liumber ~ of cspbe~a rse c-r a 'andes fla~' i~;~tik 'e~o e Aiewassev.. I g en tprxint- '2 Emg i eg o r g e eig h K ~ a~ ng ~ rge m nt 6',n,'.e ach : a nlim a l ~ ~ e f : >
21 ad' ge e t-ickr-g we i-htwa approxtobima~ely 4,,i~hZ then i ec 1 0

pa, asi icih on transmi'ssion to cattle proved t o be T. Z-
pa~rva Fijeld c oll e ct io ns; of 'adult ' icks f rom itbi it a ~a -d S in d o r$

wee~on ohave an infection r a te o s- n2%, it -T.
a rv a Th us , tick-resistant~ cattle app e a r to limiit th e T.,_
ar vainfectionrrate in ticks.

' A To 'investigate this matter further, the following~ pilo0experiment wa are u.Four LC susceptible Bos tau
t7 ype cattle were used, two-of Lhemtick-naive, an&%wo0

~~;-resistant to R.'appendiculatus following -infestation., One
; hundred R. appendiculatUs nymophs which had engorged as larvae ---

-on an~ animal infected with ECF, and having ani infection rate o f-r--;
12%wer apl-ed o echof the four cattle in erbas~Sixty-five -and sixty of th'enymphs,, respectively, fes.t

engorgement on the tick-naive cattle, both of which-'becaine
infected and died of ECF. Thirty-four of ,th-e nymphs fed on one~
of t-he resistant cattle, which after an extended prepatent
period became' infected with ECF and died. -T wen t y -e ight f ed to,
engorgement on the remaning resistant animal, which -d4i d n ot
became infected with ECF.< -'.---

*>'~~ n ~ attemp to transmit the disease four thousa'i u rn fe te i* 4

-~, R. appendiculatus nymphs were applied to each of th11e c at tlIe
which e'ven tually died fromn EC F: at aJ Lime calculated to allow
engorgement to coin'cide; with a high piroplasm parasistaemia i n.--~ the ir'f ec t-ed ca- e, thu a SSuring maximum inf ectLion .ra te ini'~-'~-
t h -te t ic k s. On the two. naive cattle, 95-% ofthe nIym phs' engorged><-------andverage weight. was 9.2 and 8.2 mg. On ;the 'infected

--~resistant animal 50%,of the nymphs engorged: and the average"-
W~eig~ht ?was 6.7 mg.-,Of- the nymphs which eng'orged on 'the Lick_nav cattle 60/ were~infected with w', prai~ t hnaeae

Sof 17 ,aciinar cells infected per tick (eah Tfcd acinar cell--"-
~-~contains~ approximately--30,000 sporozoo- t es , the 'i nf e ctiv e stage

* '~'j~:for cattle') of the- ticks which- engorged on' the infec ted ~
-*{--resistant steer, 14%-3were infected. with_ 2' ~pra with, anr

a NYe r geo f1.3 acinar-:cells infected per Li'ck.,

I t is posbeteeoethat catl reitn to 1
' ,hjpendiculatus w'l I greatly 'r educe Lhe rate of transmission o fr' parva, ,thus enhancing the efficacy of vaccination against - -'---the disease by reducing challenge, and contributing to the

d-eve lopment -of a n integrated method of controlling ECF, a nd
t Li ck SW it h m in imal I eliance on acaricides.--*<~~

- - - - - - -- - - - - - - - - - - - - - - - - - --NI
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A' WTedh n i. ca'l:-An'a Iy s S v

j~ c.jk :j24v-ilo on c at tl1e in Af rica ~and. in L o'tL h~ e r
epnd upo th repea ted aplctocc prc7ii'd e s bwoy o r deed poin htheff-acarcide'~b s spray ing or dipn. Teefcive ,tre a ~E-nr V'-t erval may vary -from twice a wee tooc vr32 ase' 

wee 

io 

everyre 

- n i T

ellth prioo ara n ma 1eal year l o ng in some p
the,.tropics'to no more than sevra 'o nths-dur' g9 h ummer Or -

th rainy season in other areas. : n' addition to thec o st"of-~'"a ca r.ic id e s and their aplcto t h er earese'nvironmen-tal
3 '~hazard's associated withtheir ue, anid also noi6t insignificant- t5~''p~-'--r is ks to0 human and a'nima-vl heailth -due t o possible sinto'xicatio.< <

N~atura. selection pressure for acaricide resaistance,,sis 11""5 g imany areas and new cases' of acaricide resistance 'in~ti'cks';are"-
being reotdat ani a larmidng rate. in fact, 18 'countries3 in,. -the world are k1&ow'n to contain acaricide resistant ticks."'"
'T-~ick-resistance to 'all the' m~ajor groups of acaricid-s' is---- -known,.,.~ The petcd nuty is cocre that before''the" -

-r 5 a'ble-t'o'obtai a profit from~the sale of a p a r ticola r
4~ ' ac a r icid e tcsmyehbtres,. stanct to it 5  "------1K '

At present th ere are' f e w aIt e r-natives i ccr''~ tk
con trolY 'Under ,some ci'rcumistace 'pasture-spelling, is~ e'4ffectiv'e agains L h1ost -pecific ticks, 'but' t h eme th d-,d 'i':si4 5

u 1;sc~ifsi~g t o ' iplemnent3 and-und'er s'omecodto+s t'ik su c h -a -ss~
; p:en d i'C U 1 atu s could aurv'iv'e in -a %ra c at e, a5 attr's lon as

* " it parasitoid'w a' p ' S ' b'Lf""'nduccess, u 1'nd this approach 'L6'"t asps3ohnsrb'>api"s 
"-55 t oh av

0 ,exe iek- en controlers ' t
-p ro c d ure .has b'een- develo drue against B., mic r bp 1u s 'and' ~'- " 5 'k!annulatis,5 b'ut. the dev I r.p Mento0 f ad'ioja 

--

in se r-o d s 'in' t h e~'n e-r' future 5is uin li-k e ' eei, oto" ''"

-~ -*--, '-ik'ress ae 'e'ng successfully, u s ed iinu a ia'§4-
a aa n ta on - c s t- ic - -s e an d- hE acniqe h'a s'potenti'al~""'5'vien 'Atiapjc lry.aiist i'c k 'specie s w 'h -limited ~ '~

Als' o~ ' s e'ectlon nd.Ut'ili'zation of 7'
dc a ttfle wil theb ~ y t.' -a q ui.re-res'istance ito tick related''~d vero'0p ne n t S, n the eveta d de ve:Io'pment 'f" anti-tick vacns

-' ('have 'futir'eproi s e '' ' -5; '5'3''55,55'

'~"'~~Can~ t~he5 manoge in 'n s'a hed of cat'tle appy- -01 t~ ~ who mtnagethe t~hpoy 5 ~t J-h C.IPE research project is I i k el'y :to"' -~~''devel.,'9 h-ie' r is af'firmative. M4any of 'the, ATf ti- Ca'n Ss~i'L "3 c.1
6he ;as a a' 'a', i h ek'dns nedgnbae '~~tTca'& ~ e-o
-:tei catie .Thenanagemen t -;echn'iqes to be :' ' ee l'b0p ed 3w, 1+-' 3not re 1 r e5'ah11Y:cialtech'nical skills and dii'ring .the cours'e--~

o f 3"-h'e reeach p r ac t 1 c ir'ecomme~ndations wi'. bedv'3'pe.

Jr- urse the key to th e uccess, u >7applic ati'on of n '3 tic1rlb n U P p'e d ~res i s fiSLfa e l ~p6du'c''s L v~ 4 ac c 3 n a Lt
r,- c~a t ie aga s t ,ECF." s' ~. 23~'' ''
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2.,Re se arc hFacilities ICIPE o wn s o sacest
a variety.22of laboratory fac iit ie s exeietl ~~ CureS l'ap--tur-e-s twit an imal -- he-rd-s- owne-d by c-tooperators qdecu a tc .-

. ,'ac~lites ndplaesfor conduct ing the proposed researchar
a~~Ilab an d i n cIu de (Se e map of Kenya with approximate.-

J~ocations marke'd)

a. Th e central ICIPE administrative offices,
conference room, and laboratories are located on the Campus Of
the University o f N a ir o bi2.

b. The ICIPE Mbita Point Feald Station has
offices, research laboratories, housing accommodations and
buildings for housing cattle and other experimental hosts.
Rusinga Island is 2-3 km from this facility. i~

c. ICIPE' s lqdhiwa Farm is located i n southwestern
Kenya and will provide 500 acres of pasture for the Livestock
Ticks Research Program. This facility was just acquired and
must be developed.

d. Experimental pastures, cattle stalls inaniialholding bui~lings, and .laboratory space withL f clte fort
experimental animals are provided for ICIPE at Mu guga in the
Veterinary Research Department of K AR I .

e . The Ranch of Mr. Joseph Murumbi is n e ar
Lolgorien in southwestern Kenya near the Ndh'iwa Farm.'Y Experimental pastures and improved Boran steers are available 2
for use in the proposed project.

f . if needed, ,laboratory facilities are available.i n the Department of Zoology, Kenyatta University.Coll.egse
located in the Nairobi area.

3. The Livestock Ticks- Reseach Pr o~gram at ICIPE has
w ork in g relationships wiith a variety. of other -scientists.
I n clu de d ,a resc~ientists assigned t-o. ICIPE Support prOcral.S as 'well as a number of~ individuals fromi other'reseach gtoups in
the N'airobi area. There- apppars' to be a 'consi~lerable' amoun't of
consructiveh i n- .-io between~ these evarious scienhtist-s.~

Theeofr~ese~ people will play adirect role in the proposed ~.res ear-ch. --Dr. David Whitehead :(ICIPE biochemistL) will provide
'--technical supp~ort, to the effort:- to measure nutrient reserves o f

t i c ks. Drs. Al.an- Young (KARL epidemiologist) and-Tom' Dolanl
(KARI veterinarian) will cooperate with portions of the-
research involving ECF chemotherapy' or vaccination. IGIPE wi.ll
deeo~nn fT'e2rssact ik nctl.continue-to 'cooperate with ILRAD in'investigating the.-

copeeJi-st of th'e scientists of the LivestockTicks Research,
P.ro g raP anda' le various Scientists-with whom. the is 'tera

prsne in ~ -~ An n' x. 5'~'p~2;k~w>
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ICIPE is one of 11 :organizations in Re ny a wh os e m is s ion
fnvolyves rese archy' oanimaI diseases, dis vectdi a wd

t efv k  s p r, o c -ie ns- tr R d cc erni oypcn -t- he a W'a irobi o:e n -7-~'~r~'c~i~ was created ,as a omlognzt o r enhancin
4W'conmuni~at'n'and cooperative between member institutes. , The~ purpose of the group, as they have stated it is as follows:21

Z~~uj'j "Th e Nairobi Cluster is a scientific group that has beenestablished amongst research institutes and departments in'
Kenya,.to create a forum and framework for the exchange of
scientific ideas and information, and to promote collaboration
between scientists working on animal diseases and their vectors.

The Nairiobi Cluster also aims to disseminate the results ofIscientific research to government, veterinarians, farmers,
donors, industry and all others who might benefit from the work
being conduc ted". The existence of this research group will
provide additional avenues of cooperation and collaboration for ,!CIPE scientists and could increase the probability of
developing improved mtethods for tick control. The member

~institutions o~f the Nairobi Cluster are listed in Annex 7.
B. Socio.-Economic Soundness-Evaluation 

'"

o1. Introduction:.

fact. •..-o-- Ticks. :and tick-borne diseases have been 'a imiting .

fr to livestock production in many.eas'of the'world and
are of particular significance in Africa.- Th e of
tick losses' can 'be illustrated by examini'ng those 'which occur
a n nu a11y in -the western hemnisphere (U.S. dollars): 'Argentina
-88 million, Colombia -66, million,mexico - 287 million, USA

-100 million, and Venezuela - '16 mnil'lion' (asig'a, 1981,Pro4.
Conf. Ani. Dis. Res. Livestock Prod. Afr., 175-176). It is .
estimated that in Kenya 50,0-00 to 70,000 improved" cattle die

."each year 'from CF.

am I ' ' -.''it :In additio-n,'tothe-livestocklosses L*1'-cost'of controlling
tick~s is sign'i'Klc-nt In Kenya, for example, there are" about
4,500 dip' fac'ilities (Masiga,' 1981).' These cost about' 6,000
(U.S. dollars) per uitntoconstruc Th a c. o
aca*V rm de 8 or dipn 'c'ttle in 'Kenya;, are estimnated to range

.9 million dollars) Maintenance and the suppof water, must' be added' to the above'costs. pl

Rn'educing tick and tic k bornedisease losses is.an 'important
iconfsiderat ion, inn Af 'ic an agri'cilt.ual production. C a t tIe

n.u.mbers in Africa' h'ave' increased fr.om 150 millionhead inS1:96'9 7 1 to '170 mill ion head in 1980 (FAQ, Vol. ;34.1980).
a css weight has Iremainetd constant at 138 kg/animal in
1 r 71" and,, 39; _kg/animal in 1980. Therefor'e, :productivity pci

a ni:11aI ntle avrae asnot changed. Total beef and ve a 1-"" '
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only t i f ksm s b o tde e cono"r o a n a

2. Ev 
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are 

ea c

-lfaught e: .is aeei a in may diffiute 2 3holas i n evalu'atsing

o um.in t 19 andwil n2o909 n hosn ctsic (od i B8.y Dring P h p,

4-g'i€apie 'raate 'resaicn Regfom 5 mille o t o 70ds ind in thatthe kg . a- uta. ie f tre toi pua lysi e itulrdes fn at
-aa 'c ictal ese o ac inteni ted taes enbetaiiion t 'frmsa

'ndia' 60 per cent, unC ria te 7e 0 perc ent

Th&'tanstte dat d h ned k ii considereito sb te oest imptt

c '-ptledition in AfiastadCnrlAriaadhsbe.
limiing acto in mprvingcatte prducto reuc l . ICIEstc

co pe atn'ed i n ,: a: UNDie FA R : IPegional Pth r ojecug:h:t;t to addr,:,~ ;:ess the S .aE CF :::ii 'i(i~ :

sipni::-; lsse. s a tete a tic brnsea discs isu r ieodrt antd n

inlystoindiid uale ftmuatri bttoneecnm of Acqiedrrstneincattlae ~

2i .T vasresea rescar ., an te in

There aaslaidagdresmah diffiulti invlediinna lutin

resesac on ate "aE phiori" bai. thee prems proetwe lso

deo ntted a w ill nt for coosedtnd ( w ork in'

agrulturaldth bi research .a'igneaedbff.P Stuie idcte tateelintnlr of rmaaeurnt ' tom li Ie'di e ions wilailtura rnieosactte nted astatroe 'ised 30i50 pee
Inda 60rercent ugade Columia, 70hercenit. hihpodcn

her tanthoted' yrcksionsiydee to bhe cuhen lot'ortn
limiuti it fa tei indrinous cattle.poutvt.' IIE'a
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5.Summiary:

The reearchpropoed *in~ this 'proj ec t i s an 11 ~'e tension f the basic research program currently funded ndd by
'I Th e knowledge gained in the experimental r" search onq acquired tick-resistance in cattle is now ready for larger

scal'e field testing. The -large scale field tests are a
necessary intermediate step for identifying stra egies that can
be used by National Research to deve 10'p ina n agemine nt s ys te ins fo rintegrated tick control. ICIPE is the logical organization to
carry out this research because they have been involved in the
basic research. Funding by AID of th is projec t extension would
enable ICIPE to test management strategies and rapidly extend
the research output to the National programs. Continuity inresearch is an important ronsideration in developing new '

systems.

C. Environmental Concerns

An initial environmental examination (IEE) :
recommending a categorical exclusion is provided in Annex 4.

IV. A1IN ISTRATIVE ARRANGE4 ENTS AND'IMPLEM ENTATION PL.ANS.,

A Administrative Arr angements: The organization that
'i'1 administer the project till beICIP E 'ICIPE 'has

cmpetent administrative staff capable of providing the
necessary managerial andifinancial services. The scientific-
:ear assigned to the project has the necessary background'"and
skill to achieve research objectives. The project has an
experienced project leader who has established cooperative
linkage with National 'an~d International programs 'including,''.~.
ILRAD,, KARl', and enya t t a University College. Al though the.,ltinkages are informal, the research commonality (i.e. contiol -
of ticks and tick-borne .diseases).among the cooperating''""
institutions make continued and strengthened cooperation
probable. ''' ''"

Annua.~ work "plans will be developed -by the 'project 1'eader that
willispecifically out'line overall 'project, ob'jectives and
strategies. as *well as. specific objectives of individual

Sexperiments. Periodic review of: the work plans wi'll p'rovide an
excellent method to insure that project and administrative
goals ar- met in a timely manner.

B. Implleientation'Plan '

. p in e n t s The p twill involve
.he input of two implementing agencies ; ICIPE and AID.

- .ICIPIE: ICIPE is the key implementing agency
L h t'p roj e Ct ICII'E will be the manageinent entity a n d

provide m o s inpdts including scientists and technical support~ p'



s t ndi fida si ei as phys inc In acil ies "and eqSuipm ent. .
cr An1in YSi IC IPE will be responsible for the arrangementand

t he implementation. o research activities. Te inst itution's' ""

:o : v r aa wI I ia eroa d fin i a 1 ekild}3 3

.imp s at for the ivodect'ls implementation.

The project leader is responsible for research direction ad n
t h eday-to-day implementation, of project activities. W ork in g
with individual scientists and technicians the project leader
wioI develol ban overall project i ent r e ie w s raTho-.
Individual scientists in thrn are assigned specific areas of 41responsibility for which they will develop work plans. Th.e
wo rk plans,.'discussed in section IV.A will provide detailed
implementation plans for individual experiments.

-2,;i-. .*ert AIDon ro~ersettv~andwl'e: wi .. prjec

b. AID: The primary eAI rol e wil b po t
monitoring. The mechanism for technical monitoring, of- the
project will be thru in-depth external reviews. The propoed
Calendar of. Events lists threeC such reviews, during :the I if e of"
theproject. Review teams wilIt be composed of 2-3 technical
experts and one AID representative and will be fun~ded from the4
AID/S&T/AGR Livestock Manag-em-ent PASA o~r other similar'
Sources.. The reviews will produce a comprehensive technical
assessment of the project and recommend changes if
appropriate. REDSO/EA will provide periodic non-technical-
management reviews relating to work plan implementation.
Scientific Consultation will be provided to the project upon :,

*:request from AID/W via the Livest:ock Product ion Systems 'ute. ....

2. PropoedCalendarOf Events

Pr ima ry
Ac t ion Responsibility

Da te PoetDevelopment Schedule

July 1982 Submission of PP to AID/W K REDSO/EA
O ct -1982 Submit PP/Proposal for'

-' ,RAC Rview' n AID/W '

Nov 1982 AID/W Rve n
. Project Authorization A I.D/W

Dec 1982 PAF .Authorizing 5 year-
Project Life - ,AID/W -

Dec 1982 ' -:'.P1O/Tr A'uthorizing
A' st Year F'unding A ID/W
Jan 1983 Grant Agr.eementS ign e d AID/W

REDSO/EA
ICIPE



Month afte &Pr o~Je ct Iinp lementa tion 'Schedtile

~ (n19,83), P ro jec t Be in s I C I PE >j$<
6l ngm Re Wn R v ie w ,REDSO/EA~<'

PIO/T Authorizing 2nd V
Year Funding AID/11

1l3 (Jan. 1984) Work Plans f or 2nd 
.

Y e ar, Annual Report
14 Completed ICIPE14 1st In-depth External

Re view AI D/W
~fK< REDSO/EA

23 PIO/T Authorizing 3rdICP
Year Funding AID/W~

S 23 Work Plans for 3r~d
Year. . CIPE

24 Annual Report Completed IGIPE
~25 (Jan 1985) Management Revi.ew REDSO/EA

ICIPE
30 2nd In-depth External 1Ze v ie w AI D/W

REDSOLEA~
A ~ ICIPE

34 PIO/T Au~thorizing 4th
Year Funding A AI DIV

35 Work Plan for 4th Year I IC I PE
S36 Annual Report :xc IPEeCompleted

37 (Jan 1986) iManagement Review REDSO/EA,
ICP

46 PIO/T Authorizing 5thr CP
Year Funding ~A I D/W

~j'. 47 Work Plan fore 5th rYear ICIP2
48 Annual Report Completed ICIPE
4 9 (Jan 1887) M4anagement Review AREDSO/EA

58 Recommendations for
60Project Exten~sion, ICIPE
60.rdIndeh ExtenlP"e' AIrD/W

;-~ ~ -. RDSQ/EA

61 (Jan 1988) M4anagemnt RevileW REDSO/EAj

.2Completion)of Project ICIPE

~flh. v ? #A



C.- Ev latA Pln aAAA n-dA AMAn i~~<AA~YA g_

Th pr poe pr Ac is' an exeAio of. research
gunA.>~ 'Ait theAA~ Su p rAAfp e i us A D g an s c f

AAAcu r IA rA e.AA.A nA t-A researc o t e CIE iv st ck Ti ks R se rc Pr gra

1~ ~~ orstefudainfrte rpsdpojc 
'seihe ~

iA- fia ~ tg so o p e in or i e n n o p r d i t
ma ucrps Prores on th earl ph se of t~~"' H h ~ e proposed

pro ec should be r p d be a s f h t te o u re t w r

Ah Aea tim be or tA r p s d p o e t i u d d
Th r fo e an in de t ex e n l r v e A2 to 1 o t s i t h

projectHA'A wo l pr v dAC P n o p r u i y t x i i h i
ac o pl s me t andAA to. in erc wit th re i w L r l tv

to boh te r rsa c idn sand pa s Ata e rl s ag

A'''AA,,A AAA1 . Teprogresprjet s and eriennstion of resarc p~ r o je c

AAAmAA'

tA~,AUAAbeuAAwt h r v o s A D g a t . ~ 1 c f h A A

A s pp rt o A A AA



:i:::2:::: The fo lo in ro ec; ; iii m os n: dandch dl::e f, 0r erV
id ea s m o t aeO~ Ihy: uf ia~N:i L i

n:a~ g-.v a L -i -n t-ii ii o t ; --,o - anu li -i:r, ::£ !

P l a n :1 n'I a ,1! Y: = }i1

M o n t h sR'I a f Typ e of
Pr o e c htr B e- i n s ReiI.e

6 M an a r~~diii~ie a L Re v i :i i!
;Iii{:;i14 Firs In-depthfi~ External vo e! ei,~~ ii!ii:r!!i~i ) ,ili wr,,nl s'>;

25&

4- 9 n g me t R v e
Th~60-lFoinng Ieomndept Rcedview fr

sa h i r 1 d have n copy of e r oe c proosa and- hepertient !.

leat a months beforer Thy prie o nNaroi

4. Th e gis Revno. f shul be p.d clear intr, o:
4ltiv t Fis inodepth Exern i al rorts and ,wok- ,

25I aanasement eRfvreat0feroneparingdehese

37 Fiaca ln an raemen evew-

49 crmeto mnsgemlaent s R omoviewit
60nd Finalde hertdepth Re inoO- 1c0

i~~~halb accompishediilihI~i:

with ~ ~ ~ I
I i existingl~qii pr ce u e nd g od co m rc al p ac ic s

3.m ofc erits f a din $dept0 e tea alview ete

shuvle ail coy of eprojec poroposaland heeunerinetseries *ofb anua roting wo plns andcurewcuenstt.

4. The d fo ti ojc should be trnfre cfar roADW to the Reg maioni nc iaa mnL annuat e r t
_ _ xpeanses ancrd t fom thfo prepaig ths..- 

:~

3.DA Financ aryla cs taeand finanient p -~ h

1.d L of procem xendf itrscelnos'omdtis.t

fund . p ovid d h re~n er hal be cco plis ed n ac or ~ ceJ



T~~bJ 7n -Y47 0.U1IayofC Es-t-timale-a-nd ina c-ialTi-f i~
ICIPETick Project

~~~~ Nr~ anztin, ADDP SW .S S EEC TOTALd
(Thousands of D',llars U. S.)

Yea r
J.9 83 250.0 95. 2 139. 2 223. 0 707. 4

- 94. 300.0 103.0 139. 2 220. 0 762. 2
S1985, 300.0 104. 0 *210 . 0
1986 300.0 106.0 *170. 0 *

1987 ~300. 0 *** --

*New agreements to be negotiated.

, J,
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f4 ee i44''for a c <of female ticks 
44<444 

app nd c4lt fe orabbits naive and 7 re isan t I a' r v C -

44g a'~4 iid 
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D. K. iPhtn Yu a~ R M Nwo'ad j' Mt 1n11a a. unEt and
seasn~ ctyit of, un f ed adLiJIt s of Rhipicephalus
a niuau-Aaia Ixodidae) in relation t

~intti 4 ~can etrinsic factors Ij..- Ea ctors- ~reg8.u L~i.

ID Pn~ R. M . Newson a nd j J. Mu tinga. Diurnal and
~'-seasonhal 'activity of unfed adults of Rhipicephalus

._''5..endiculatus (Acarina: Lxodidae) in re-latio-n tosomeint ' inrinsic and extrinsic factors. I I Factors affecting
vertical .distributjon of ticks in the habitat.

D. K. Punyua, R. M.- Newson a nd Hj. J. M utLinga. Diurnal and,
<~> ~--seasonal activity of unfed adults of RhiL~icephalus
~'N~;i7.:.- pediCUlatUS (Acarina: Ixodidae) in relation .to someina

intrnsicandxtrnsicfactrs.I II . Daily changesdinwtecontent. ' ' . . . . . . . . . . . .e

J.W." Chiera, 'R.14. Newson and M. P. Cunninghamn., The-effect ofsize -on. feeding and broading promneof Rhp.epau
appe'ndicu la tus Newmann.-

A"' M.G. Binta, M.P. CunniTnghaM and F.R. Rurangirwa. Bovinehomocytrophic antibody in the 'sera' of cattle resi'stan't toinfestation iwith Rhipicephalus 'appendiculatus'-Newmann. 
''
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~'~2.sensitizatio of atmasb6Lcjwitn- bovine serain' fr-om tick

i 1m . G . Bn t a 1 '. P. 'u'nninghai' and E. Z. Mush'i. Effect of sm'7'drugs .on the skin response_,n tick resi'stant ic a ttlIe t o Na n- -------
allergenic tick 'larv'al extract. '-'. 'j -~~-~4 

4

'NJ. . Ch a. AgdL.LULLo and climbing'behaviour of '"Rhipiecephalus appendiculatus N'ewmann' on gra.3s S t Em.'M .

J.W. Ohi'era, R.M-LINewson- and. M P. Cunni~negh~m The- eff'eet osse quenr-i alI feeding on naiveIand r e s is t ant :ho s t oan>'
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r s i nd achieve control over ticks and tic.borne..disease of cattle by breeding for resistance. It ispri: arily-.'a research project. w.,hich 'will be carried out under controlled 44

dexperimental conditions The major activities will be to:.,

l, Surve t:tck a diseases;
t2. Evaluae local cattle management practices and-stud,various tick and disease control strategies;

3. Determine the effect of vaccinated, tick-r ,sistantanimals on subsequent tick population;

4. Establish a breeding herd in an East Coast Fever area
by using an integrated control technique (acquired tick
resistance, vaccination, curative drugs, and strategic
acaricide application);

5. Conduct laboratory studies on tick simulation of acquired
resistance; 

-

6. Extend preliminary research on transmission of East Coast

conrolled :experimental conditions and ,.ill have ;only slight,

;The majority of ,,impacts !from thisprojct ilbe. posi ve fo
):;"i:ii: I :  e x'a m p l e : :i , ': l::Severtion and fpr evatin iofa dieaselesisa. t cat

13 Impacts;

Strateicto noealue f acaricide- tp~~ain-w locs oal ben uso d to~~~~
4 4 ifettin by developin tcfreanns Theap]tionsresitace bettneuer .

maaemn" ge , more efct ive :in teg rated :- f./;contol acontrol f fticks and tick-borne ilhaveo
Tn 3. majiGenerl. incr oas tin pro jein ct wil btandiwe eing-

ofmpe pepe nLDs

Atoseetead peevto fdsaerssa ctl

A ca iegofecal teoclusion y s de re uest t or tha e, et uerctioons 2 oficks and tickborn (ci(2 ) ...

ofpope i l LD1 ' !s. i
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'(xfrdiemersitynoftNrthWalf

~ -'-,.Dr. D.K.r Puyua Viitig Si entOfist. B c. ( r ai
Tooetniversiy Collge EuatRon
1970;. Med. (Naoi. N y), 19 79

l/ 0n eSenor Rseach cie OfficVeerResarch ssistn-at. . EdwithenyctLa 
anes o legeock

2/r. i fuliod bydo n fotrr! t.A o. yA de yr i l i fellow 
,t 

lwi t h ~ t i c k s t o d e t e r mi n e e c o o mi c t h r e sh ol s a d th e ef c t o ,
ti ck nf es ati on l eve s onMonui e dr esi tn),o"i k s r

Ueatoisatce t CP ndi s singo Nrth Wchas 
4'eaBngo) 1980. '

a' L'r""a:m' d D. M'pd 'si d.';ci. n( a d a ' U1, 79in. <'.



'j2~Projct cintits Type 2 1 sa n c e ts ear cL Trogri

~ Dr.C S- A M o Sce n t i f ico f icr. B A

M Sc C o Iumnhi a) 1966; Ph. 1).
(Nairobi), 1980.

M s G-M. Binta Associate Scienti fic Officer. B .V.1 .
(Nairobi), 19 76; M.Sc. (Nairobi),

M r. Ab d u M 4o ngci Associate Scientific officer. B.S c
(Dar es Salaam) , 1 976; m.Sc .

,y (Nairobi) , 1979; Ph. D. candidate,
University of Nairobi,(Nio)

3. Other ICIPE Scientists - Assisting with Type 2 Resistance.
Research Program and other Research.

Dr. D.L. Whitehead Senior Research Scienltist, Chemistry
and Biochemistry Research n' BSc
(Na tal) , 1957; m .sc. Unit.) 1.Sc

4. Cooperating' Scientists. -

A. 11,RA D' 
*-- -y

1. Dr. Tony Irviln (Vo2teriiiarian, h . EFacnDevelopment. 
'P~.,EF 1 ach

2.Dr. Max Mury VtriaiaP. D. Pa thuogcy OfitECF and cellular respons.e of host animals to tik.
3 Dr. Stuart Shapirc%" (-D Ph. D) Immutnology of

Type 2 , resistan'ce.' -

a ~ B. KARl 
-

1. Dr. Alan Young (P K . Ep idemiolog), o CF-
2.Dr. Tom Dolan (veterinarian, Phl.D., 

',-'sCh emo theraphy . of ECF.,
3 Dr.Chris cGruecock (Veter in ar ia n4.P Drh D.)4>Effects-of tcick inesat on0n immunocom pet ence 'o f c a Ltle.

C Department of Zoology, 1enyatta University Colleg8.e

2Dr. Jane Allenby (Ph1 D.) Tic k -r es is t an ce i n go a ts and
:2:>,, ~ ~ h: eL cep . ~,jj;,
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~ ~ iarital' Status: Married, 3 s~ons.''"'

~! J<Eclucation: 193 1938 Don 13iri chol '(' >
-193 D 1 e 1,i) r c co

1944-1 1947 IILN. TFoi.ces ~

1947 -1952 Unrivers i -: f GJ.lso
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I -Vi , A.D. *, . . acllcv, 'E.1 ( 9,

.Vet. Sci. 15, 263-265 - "1"'

Thei.e r ios s -, The expofs-,ure of im.=n.cattle an
Theilera r ienz.'tsbc area. Cunn nah ae uln
M.P.r 'Brovn, C.G.D., Burig JON!,K -~- -4I
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Prod 6," 39-" - 4 3

i!~ii~ii zif ei -> r " .s c i 10.- i -a : T r v a ......
C . G' 

-I' inC]

Iur ie l, R. . 9 _Ij!I r,1> .i j

East Coat %7er: o f cattlei. Ce-'7

- - ~~nfective~ Theric)eriat N.iaj rv w\~~~-~ '-~
Ps - -paicleUr os ou~r tCL nnurinhr, 14h am'' ~ "

'Brow, , .ure G0 . , Mc AJ ue.
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Theileri~ prv a ha rvFLod f rorn il f Octed ~ ~

~ Cunningham, M. P-, Browin, C G.D. , TPurncl1. RE

and radiation in parasitology Ill, 1459-154.

Int:. tomric E2n. A g. V.-Lenna.

Infection of cattle w!ith Ecas-t Coas eer 1., iioculati On

of the -infective staEte o f Th ci r. a lxsrv a

harvested frnm the tckvectol Rh-I.,ic-r7ha'uI~

-1*01 ed i cu a tu .C un n i(j h aTr M. , Joyner, LP

BrowIn, C.0O., Purncll, R.E. anid EDa il1e, v P

(1973) B ull Epizoot. D is . A'J 21 (3), 25 j3.l.$~

Thi e r i z:t. av a: S (-,n f i c arnce o.fI ICeUoC'Cv tLGsc fo r :Lnf Lec tn <

L .,Pu i el III. E. / 1JranaqIin, :D~Corrv, (..

Te, ure oftetrac-vdlincs in thrc cnomo-thE.,rAy

-. Xp eprimcnt",al Ea s Coa st F e,. r (T I*J. C3r:1 1 r-%, E

-infection * of cEIe). 3onC.C.. 1-l e D.E.

13'ir icge, . J. C unnmLn,,haim, .', .P (t97V
Tr~ope11vena. Pairsit. 2*3, 5 13 - 52 1

.Irmrruni x:,t ton dqainst ECr' (Thei'eria D--.2rva i~fctiovof OF4
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Est Cbalst' fever. NPurne , R.E4 . adlecy ,D.3,';. ''

nninham M.c, 0 ',1 tl 278S.
~~4~~~'P'-'-~~ ~unniaM. (1974) Ve. Rec, ,0/37

S" East "Coast fever: I1. Chripolva cIrnl .to

--- i~KNof cattle against Theileria rra>Mgug'a, 'arjI fiv
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IBurridge, 1-1J. Cunningham, 11. P, .~rri I~--'-'-
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7- aCifn j :Y~F ci ttlc againstA)E st os-LV r.~,

C~riiii~ii>IM~h (1978h:. :In' Ti ch-oi 6 diseaisc~

~E~l'ia~irw~ iethocis of immunizing ,dattje aq~iinSt

~Theileria Iaa.c n c . Young, A. S. B Brown,~ 'C G '.~~;

- -. Cunnir-lan,~ -M.P. anCl Radley, D.E. (19 7 8)' in'<'~

Tic'k--borne diseases and their vecto'rs, J -Y W 1,_1ejy

ED., Levis Reprints-

Effects oil proJlongod e:<posure of T. i-ar v

cat-tle in .an c x nirine ntal I i n Fec~e t .1-Ido 0,- >-) cJ .

Radlev, D . E.. Newson r R.M. C un ni ch ... i

Punyua,;D.1K. (11978) . In T jck-b r! c, -d~ ' -is E: S L -

-and -Lleir rectors. J.K V. i .D I Ct cI.f T;-- D .

Adivncc-s .:n t hie Cotrol of The j I' osA W

~- Cunnin'gham, M.' AandC Yo. g A S(

M----- 'artin-ns :Ni-jhof ', Puihp-rs In Enha 1:, c

--. - -- Control of, Tf, r2i .orio~s CnaVhi? s-P~ ('Un

-- <---:>-1 lar-tinus Nijhoff Pu blis~hers, The" i-Icjue-
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1 959q; t wo da'gtr bo.,rn.1963 ad:

2 - " " 'E d u c a t i o n l5555 
.School, Di urhamSchoo -DuhamEn nd,-1 3,17' ----

First Degree M.A. (Cantab.), Cla'ss II, div'ision I, St, Jhns >  r'in-'
55~~(15)College, Cambridge, England, 1954-57.' aua

SineTripos: Part I-ZoologY, Botany, 'and''' 45'Organic Ch'tjmistry w-ith Biochemistry; Parnt !I

i he De.e D . Phi'.l.

H i g h e O e g e e 0, P h il (O x o n .) , B a l l i ol C o l l e g e , O x f o r d , E ng a n d ,' ' r 4 ~ '~(1960) 51957-60. -Th-ris. "The ecolog7y of vole admus q5
ppUlations jn different habitat1s. " O.S.I.R. 54Studentship at the. Buea of Anma5pltin

Dp.of Z00, -- 'a Fil Sui s upervised4
by Dr. H.N. 'outhern. .' 

"i~'

1960-62 Post-doctoral' Felljso tth ep.ofZo
University of, Gue'lph 4,'.nai Caaa orKed K'with Dr. A'. dp'Vos and my LW.ifs (Dr. J net 'so)
on a' Popula'tion. study or the snwhe aeLepus evnericanus. 

'.575'5,5'

3. E.p' 

-'n

1962-68 
Civ~il Serv'ice'Senio------chFellowshi.p 

wi t h-.-"
'SMiniistry.'of5'Ar~culure~infEstation.Contr 

'I

Lab~rtorPcarrying 
Out an indopendentsuy

the popu lation' dynaimics of ~coypu {flyocas tor coypus.>s.'.,, ".,'.4 
i n s o u t h e r n E n g l a n d .S

16197- 
Tick Ecologist wit~h therFooc and Agric"'e

-S.Organization.of 
-th'U U. E ~l., in the nima

'-~~~~ ~H e a l t h a ~n d P r o d u c t i o n ' 4 i v s u. n i n t4 r f s i o a ' - - 's s s t - 4

5 9' & a t e o r y W'r d 3 .~ r k ~ -h.-i a n z a , . T a n z a n i a , ' " K ' >1968?', and -a' Veterinary 
-Lbr-Oy

S ~Kabcjte, Kenya, 1971-197q}.
5  

.S

F~om Se 19 Se' *or eserchScientist 
(lick Eog')at CE,'5'' "~~-~ < Nairobi,.Kenya.' 

. ~
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1952________5_4 
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1-059 Four weKs fiLd t.'orK in ['o..y on ]emmr, puitions
(Lumrus lemmus) with my wire and Dr. H. Gel!, width a

Royal Society grant.

1960 Return to Nori..,ay for 4 weeks with my wife to follow

up previcus observations (D.S.I.R. support).

1966 Four weeks tour in U.S.A. and Canada to see research

on the coypu and to discuss control methods.

Selecte:

Pblications Newson, R. (1963j. Oifferences in numbers,

reproduction and survival between two neighboring
populations of bank voles (Clethrionomys Elareolus).

Ecology, 44, 110-120.

Newson, R.tI. and de Vos, A. (1964). Population

structurE am: .cty wEights of snow:shoe hares on

, lnitolin Island, Ontario. Canadian Journal of

Zoology, 42, 975-986.

r'ewson, R.1'I. (I955). Reproduction in the fera2
coypu [',c astor cCpus). S-,r,,osia of the Zoological

Society of Lonton, 15, 323-334.

Net.son, R.t,. and Holmes, R.C. (1968). Some

ectoparasities of the coypu in eastern England.

Journal of .Animal Ecology, 37, 471-481.

N2ewson, R.. (1S9). Population dynamics of

the coypu, xvoca:_cr co,'us (f1,-in]_ , in eastern

England. (Summary only). in Ener. Flow through

Small ramma! Populations, ed. Petrusewicz, K. and

Ryszkowski, L. pp. 203-204. Warsaw, Polish

Scientific Publishers.

Newson, R.ri., lella, P.N.P. & Franklin, T.E.

(1973). Observations on the numbers of the tick

Rhipice-halus apoendiculatus on the ears of Zebu

cattle in relation to hierarchical status in the

herd. Tropical Animal Health and Production, 5,
z5":2 63.

Young, A.S. and Newson, R.M. (1973). An improved

method of nandlin ticks collected from the field.

Research in Veterinary Science, 15, 133-135.

Burridge, PI.J., Brown C.G.D., Crawford, J.G.,

Kirimi, I. florzaria, S.P., Payne, R.C. 9 Newson,

R.Mi. (1974). Preliminary studies on an atypical

strain of bovine Theileria isolated in Kenya.

Research in Veterinary Science, 17, 139-144.

Newson, R.M. (1971). Rhipicephalus appendiculatus,

the brown ear tick, its ecology and possiblc

biological control. Proc. 1st. East African Conierence

in Entomology and Pest Control. Nairobi, 1976, (in press).



Ncw.son, R.[1. (172. The life C vc c{ t"'-i:: c. ct-s

a2 endLc!=tui or, th- K.r:..n Cc.---t. Fi-:. cf Cur.-e-

rence on T c.-ccrrne D--' -:-r r:c d thc r VE .... rs
Edinburgh, 1976, (.in

Newson, R, arid Funvua, D.K. (197fl. T he lfe

cycle of Rhipice hal-S. ;_-_crf.fcu2ax-' , s an:! associ-ted
species in an ecologically marginal situation in
central Kenya. T-4~' -dl ' -

Radley, D.E., Newsrn, R.Mi., Cunningham, M.P.
Punyua, O.K. [£7w?. E-ffects of prolcnged exposure

of T. parve immunizcd cattle in an experimentally
infected paddock. Ibid .

6. FAO/UNDP Technical

Reports (1975) Jo0  sc -authorship of two (nos. I and 3) and
sole basic authorship of one (no. 4) of the Technical
Reports listed below, arising -From work on the FAO

project in Kenya (AG: DF/KEN/70/522, Research on
Tick-borne cattle diseases and tick control) during
1971-74.

No. 1. Epizootiological survey on tick-borne cattle diseases. Pp.28

+ 23 maps.

No. 3. East Coast fc\'er cross-imnunity trials, Pp. 22 + I map.

No. 4. Life cycle studies of RhiJe-hlus eooendiculatus Neumann

and associated species in the Field. Pp. 25.

7. N!embershi o-f Frofess''o2 z5cdies

British Ecolo.gical Society

Institute of Biology (5ritish)

British Tammal Society

American Society of f-.

R.M. NEWSON
-d~ QL. at , L c -e s.

V~A



/

......... A ~ .....-L ~ 1* +'0"- _...

~& *, 

A. 
'--

., .,,,,, -* & + .7L. I" ",-. ,-

.

7. C

~'*§; K "sf

f *X- 9 ~ a-~A 
'(~ 7> Ii~) 3 , c ~ w . j/ 

*.

'9 Lix.. C.?.~ 2J



Cu L' l C UE. V 1 TA E

Personal I n fo rt on

NAM E John W. Chi cre

NATIONALI TY Ke ny .r

MARITAL STATUS M arr ied v:,i th two chi " dren

CUR NT ADDRESS ICIPE Box 30772, Nairobi, Kenya

198 - uchara:, Primary Scdrool

19 S 8 - '1 6,, A t t e 11 d 0 d NiuhI, r : , r ."ar .C",0.

1965 -' 1968 - Attendcd Ching,,, Secondary School

1969 - 1971 - AttendeJ K nyatt a C'llege wid obtained

SI teachi"l carti ic at.

1972 - 1975 Attenc-:J V.n.. ,:t Urniversity Gl , , :

obtain-ed ai L. Ed. (:Scionce) h; inurdre e.

I did Biolo:y 1,1 N th a-,ti, for SI

course aind. Botany and Zoologv for the B. Ed.

course plus Educa tion in each cashe.

Position held

Ja nuary 1972 - July 1972 SI teacher in Secondary School

SepL. 1975 - Sept. 1976 - Gradu:te tacher in So con ci ,ry
School

Sept. 1976 - Present - - K :rh ,,.cict aK nt with iCIeP
on lick E-cology.
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- The effect of East Coast Fever (ECF) infectivi ty of
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Reproducti on and survi val1 of Rh ipi cephal uISaped c1

at di fferent host stocking densi ties<

Attraction of unfed f emal es to attached mnal Cs. 1 n'

Kenyan Ambl~vomma species.

Effect ~of host resistance on the d ev el o pme n t ti-k

- Anti-tick properties of molasses g r ass.

~inIpin g be ha v iour and di stri buti on of Rh P1 pha 51

. . The effects o size ori the feeding, and br ee d ing :

~ I I~' Rhipicephalus appendi CUIa t u s.II 13

cII~IUI &ti Ve, effects of host resi stance on IRhi .i e45p!,
a p 1en di ul1 a t US, 1in t he l abora~tory.



Courses Attended

One v., e k sy p os i u on t i c k s in t Eu c h a tel,

Switzerland, Septemher, 1977.

Three week course on pest and vector management

course held at ICIPE.

International Conference on advances in control of

Theileriosis at ILRAD, February, 19Fl.

- Various seminars on pest research.
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414
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CUPRIU lU, V . T. E

NAME: Ciharu Suto

PLACE: Yamatedori, Srcaku, Narjoya, Japan

tI I .T. .TUS t Mrried, 1 child

EDdUC..-,, : t

:-:.i .hicr School 053 -- 1961 (T,.ii::,

Tokyo U;iversi. to- Edc' 1ion19 -1 1955 (majuring in Applied Zoology)

Nagoya Ua ,ivcr;-i y, .... .- t .., ,O, 1e. 5 -- 1 970

Thesis o' .. ter' e: Stud ies mi the flaita-rie virus of thE

I of Dc(: S r'r- e : Ca: racteriz :.,t ici a vi rs newly iso-

lated fro:d tim s" .s . ,'- :--o.,n cockro ch

.... ... ._, t:Fi .t __ _J .Ii 9_2.f ;., ( Ss; ,,'i1I1ce)

Av.arded D. ,.;ed. Sci (; oya Unimvrsit,), camferred 1979

APPOI MOWENTS:

Appointed Rsearcher, ,japan S:ciety for o'o::fotiu, Of Science Award

1970 - 1971

resaerch S.nti st, acaya Li tv Heal th k :a rc,, ' insti tuc.e 1971 -- 1976

r co Xedizal Zoogy, _-,;na Uviversity School

of Madicia.57 -  l'O

Current position h;ld: Lecturer, .,ar...u of ,,icI," mylo,.

OTHER iI ]KI-STS"

"Ifr.hr of Sopan Society of S'itary 7WDic1:o:y

o Drof j aeaSi SU 'a it of A P 1 c C

..... r o '" f 2:..... SL . .i '.,i,..;,':-e S sia-ty ofn o ia_' E;t.us;:,,-lcojy and' Zoolog9y

.ia . e 2 5.:;. i.tv of J '. '-  Vio c i ci

C. I C)



P'USL IC AT I C OF Ct E':"

1971

Suto, C. and S. Ka : ......•;l'ith filcherie virus of the silk-

worm, ,uu ..x ..,. 3. In'e, :. rat thI'.•, 1 0 -291

Suto, C. and S. Kaase: Hr;agolutination with flacherie virus of the silk-

won. J. S ercu u I... Sci . Ja pn, 49: 2H, -- 292.

1972

Suto, C. , T. FurcMaShi , K. Tako,., and T. Asayama Studies on the

biologicol co, &r&, of the Oriental Tus sock M.oth , Fuoro.ti _ 'k-1[_va r emer.

I. Appl ica Li cn , the nuc I r pol, hdiros i - virus in t fl"" d. Ann. Pep.

lagovya City ,.,: ,_. Inst., 19: 81 - 90.

Suto, C. an i. INK: Evaluation of several insecticides arz.inst tha Gern;an

coc roch, i. il., cr anica L in te field Ann. Rep. Nagoya City

Health '.-" if t+ 19: 137 -144.

1973

Suto, C. and K. I vch: A note on a multiple-resistanss colow of Cule.

flp__en t.:, ': :?.n phate insect.icides. Ann. R'. agoya City IHEelth

Res. Inst.: 20: 60 - 62.

1974

KawaTha ra , N., C. Suto , .. L Na amura , . Gotoh ,. Na ,ak i ta , and Y. Na. k,-a

A viru. i!nolated from _Piistrellus abras (TeaincL). Ann. Rep. Nagova

City Health s: in s t., 21: 32 3 .

SUtM, L. nr I-. ItQ. 'Practi c a eouation ointh-Fn ar n:~ crow-, ~

reul, t r, a a m .osqiito cont rol a'eht. Ann, Rep. Nagoya City Health Ms.

ins t. , ,-:l E1 I., S4.

Itoh, I., C. Sute, ani . Uchikaw'a: On the mitc -'na in tsa hose dust

fro.1 p City . Ann. Rep". Nagoy City UMealth Ris. inst.., 21: - -.



1974

Kaase, S. , C. Suto, C. Avuma , and H. Tr ue" Ch:iical prcierties cf ";.

flacherie virus of the si U:,,'rn , yvx r L. ' Ent. 7oil . , 9:

l100 - 10].

Asaya,m, T. , . iri, a hi , F. Lamo co and C. So to:e 01di 1 thile i 01 o i ca1

control of the Orientl Tussock .,o th E',roct subflava ,remcer i

Electron microsccpa observatiors on thg q:t',ric, process of the nuclear

polyhe.dr-o,-is virus of the Oriental T".;u ck ,.th i nJ the 'e" ,_  Giant

SiI Won. Jap. . appl. Ent. Zool. , IS: I" M 197.

1975

Suto, C. Lnd H. Itoh: Insecticid. re.nce in the larvae of Culex piriens

allerns of Nagoya City (1). Ann. Rep. r, coya City Heal ULn es. Inst., 22:

75 -78.

Suto, C.and i. itoh: Practical evaluation of met rene as a ;osqlnito cont-

rol aret (I). Ann Pe. Nagoya City Health Res. Inst., 22: 82 - 85.

1976

Itoh, H. Y. Huori and C. Suto: lirec-izid;e resistence in .z 1 cvie of

Cu e, pi i.': .. l s of Nuva City ( i.). Ann. Rep. Naci ya City hiealtlh

Res. Inst. , 23 43 - 45.

1977

Faamoto, F C. SAP, H. " urnda , and M. Wayashi Cytoplasmic buddi ng

of a nuclear polyhedrozis virus and cornparativ-a ul sr s Lructm.nal stuCies

of envelopes. V.1,croiul . l;muml., "2: 255 - 265.

1978

Suto, C. , F. ,,a, ,a t" and . ,u,,da Pathologcical studies an the coc;,rocC-,.

I . Sponta .1,O,, occurren, ce nf , Cut ultca ir; th -r cck rchPerip cC, l I., ..... iJ .. ,,. :, l er..
................ -,a (Servil le). L:,... Smnit:y ,, ., 29: 197 204.
' ..n r -". , , Ir : , 'u.:2 ,.tdI-en tu y :.r;:s n i u s n.Su to ..-0 ' f . I) , I Iti~ ,SJ~ C~-_ v- a.

spines of ;o'th cate.rpilla;-s . fine st.ructu . ,end K l ,.,t of t f ,

venom 1u.o ; :,picu. es of the LPROCT-, c a :rillrs, . J pa . td. Sci i

31: 291 - 219



1978

Kawamoto, F., C. Suto, and N. Kj ca: Stujies a. cb. vr :. thec" 3 at

spins of some moth cate-"Pi ".rs. in dJ.:-.n J. Xred. Sci. .iol., 32:

114 .- 117.

Kumada, N., H. Itoh, C. Suto S. , izuno, and K. "-' k ,- ,s

abramu':; (tre:::',i as a nuisance in the TK i A istrict, Japan, and

arthro c, as a,.%oc.at.d wi t.h thIis 1at. J.p. J S nitary _ool 29:

261 - 2'3.

1979

Suto, C.: A e.,aluA in me-thod of insecticidal Wf ic.a.cies against the

Ger,.an c, .- ' in tc fi M . J .p. J. Sanitar-: AN ., 30: 93 - 97.

Suto, C., F. .. re, and N. Kuada: A new: ruz it, smoky-

bfuliuro-a (Srvill-) I.Microbial. ismunol.,

23: ?07 -- 2'1.

Suto, C.: Chr , , izato; of z. v'iru , ,;ly t hl . f r ie S.-O y-bro',

cock.roach, F:ri,:, a ta fulicinosa (SArville). j.: oyt... led. Sci., 42:

13 - 25.

1930

Suto, C., F. Ka,ot.u, and N. , m. : Susceptibility of the sriy-brown

cockroh, -Per 21 ano:ta fulicincsa, to tho cock-'"-hch virus. ,]ap. J.

Sanitary Zu1.. 31 7 - 13.

1981

Suto , C. a nd E. Kua Se: r c- t c;n of di s r .s ion- i nduc i i-; s tanc e by th,

Geri;i:an cocvrnch , B] .ttei 1 c nrnica [.. (Ortoptr , .. IA tellidae).

Ar l. p 1 . 7 u i l., 16: 113 -- 120.



T Th iI:;embiandum a s drawn up beL.wecn Inr'txtutes lin Kenya

en g a e d 'on resca' ch iaI).o animnal. diseases~, their, vectors' and'>'

-u h J.b ;r imact 'on 1n4~ prdcMiy a Ittcrtion is 4f6c IS:e d, on

~'''912-0brn Di~~eT\anosomiasis and thir Vector.s,, an d

>~ ~all other aspects reJlatcd to, these, infections.. ':

The purposes of the Memrorandun are to crea--c a fou

44...>1 1Q,~ dwzr} for: ahm e ange. of ideas 'and infcr'naition, to..
.

. ..

0 r C, col" aborat44.4',4:

#'4i rf~esource.s anda expeti%' to fc.1.itato. t-rainLn, proqgrain'tomc

a~ld 'to a id,'dvrIi - a t io, o f effort.~'U..< ~ .. 4
4

4

The MIemorandum~ is not,, -and is not intended,7tc I
4

'~e 4

ccum en t to imp~ose~ coor.dinat±in 'of Institute act"i i';t e s nr&t O

44e 'nJu n e~ n ~~ sfu~ 'sz "pol c ie s, strur- ture or fu Y. inga

444 4 44
4
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~Animal:~ Disea-:sesf :(lereina-fter referred to as ILRAD, The Xcllnya l
Tr'aosmis s esC-rchI .ttt (hereina-ftel- ref erred'AtoJ
as K-ETRIx K. en Vtrnr Research.Labora'-orie Nhe 'a f t-
referred to as Vet. Labs.) Keny Agricultural Rces;.,arch ,
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are as :do,.-

XCIPI :

xcr:is a woJdCent Lre with its maj or obj ective s bc:ingq

the~ i i 2c2L!.on of vital 1 crau: A O cur )n'1cr of f2C

pc"S : n2 of _ ; l: hVing Lcn i i.aJ.P t"D mnarl thc! condluct

C, f f 1. 1 :1 e C .:,( I C, 3 C.,' 1'.C 1)3 0)u %ajo

rccgul~a2 n r:c:1:v if to trop;icaiCoyfi , r.nb clto n

c~i .a ::c ~ ofi K c ~ L 'i2 Ia in~ Ll-r. ing

polvil c; w:anmagoymnO; research an"'. ct:o;an b.

St.72r'j ha 0 n' ' idi.oc aph. t f tho African-! acj.&n I:
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'The Tn :,- -icna1 ,ivestock CenCc ;':- ?,frjica (ILCA) is an

ELU .):,CA :;':s C'J :r'rei ....... . os;e acti v tios C; a e
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