B e = = . e S — e b e

::.:-‘_-.;I-_:‘T.- .r a .,.: -h ?'.-.;», Nrcaanent \ o ‘I:_‘:““l : }'1' ; gj//@gw FAF ey, [

L Rk laTaci 3,, 35.% LA 5 T gl
2 _E S MUMAZA —n
TYPE A Noﬂdwide. RDA-G5 - DS/A E_/E!yestock i Originﬂ e At e J,

931-1038 DSB :35 = Phys1o'logy and Ecology of T1cks ]

- __-l"-.'a' o]

o ey R i B R R S R TR
ENG S e 1) e Rpsy AL S T Theaad s T e 1 180 BT D e Bl e
f T e e R S R
O T T Ve e T L R R T L
364 __ ] y 2
364 RN
i_ 3 2 1: SEAL i = LW <4

riLE




PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART 11

ENTITY : DS Bureau
PROJECT :  Physiology and Ecology 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, 1978 cover the physiology and ecology components
respectively.

The broad objectives of this project are to reduce the spread and

damage of ticks and tick-borne diseases and to increase 1ivestock
productivity in the tropics. The general purpose of the ecological
portion is to develop or identify efficient ecological methods of
control of ticks. A basic component ot this research will be controlled
ecological studies on Rhipicephalus appendiculatus which is possible

now ciiat 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 1s 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 (a) to the avail-
ability of funds in accordance with AID allotment procedures; (b)

to favorable review by the Research Advisory Committee (RAf) of
additional information to be supplied by ICIPE at the RAC




October 1278 meeting; and {c) to favyrable results of the evaluation
by RAC personnel following an indepth review at ICIPE approximately
one year from the commencement of project research.

This is a scientific research activity which will have no adverse
environmental impact. (See Attachment C. Environmental Threshold

Dicision).
&'ﬂm ﬂ.ﬁm

Sander Levin
Assistant Administrator
for Development Support
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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, DEVELOPMENT SUPPCRT
BUREAU

FROM : DS/AGR, Dean Peterson

SUBJECT : Physiology and Ecology of Ticks, Project 931-1038

Problem: Your approval is required for AID funds in the amount of
§364,000 for the three-year Physiology and Ecology of Ticks resea=ch
project as described in attachments A and B from *he International
Center for Insect Physiology and Ecology (ICiPE). The proposed AID
life of project contributions are as follows: Physiology component
$53,000; and Ecology component, $311,000, The proposed AID grant
for the first two years is $244,000, of which $36,000 is for the
physiology component and $208,000 for the ecology component.

Discussion: The initial research proposal by ICIPE was reviewed and
approved by the R&DC during 1976. The Research Advisory Committee (RAC),
March 978, recommended that the proposal be recast, separating the

three (then) components, physiology, ecology, and immunology. This

has been done. Subsequent review by a RAC Review Subcommittee concluded
that the physiology and ecology components should be approved at half

the level proposed for AID funds. This Subcommittee has been seeking

to have several project related points clarified and has asked that

ICIPE submit its response to specific questions of the Subcommittee at
the RAC October 1978 meeting. ICIPE has agreeed to do so and is
preparing the required material. The RAC has also required that an
indepth team veview be held at ICIPE approximately one year from the
beginning of project activites. This evaluation 1s being scheduled for
October 1979.

The primary research activity on which the consolidated project activity
is predicated is in the field of ecology. It is this area which the
major part of the ICIPE core staff will be devoting the most energy and
time. The ecological studies include identification and population
dynamics of ticks in field test plots at the Kenya Institute for Trypano-




somiasis Research (KITR), formerly EAVRO, Muguga. These studies require
extensive investigation of ticks on the pasture plots, and on the animals,
including observations of cyclic population densities, feeding behaviors
at regular intervals by adults and nymphs and an analysis of the animal
reactions to various levels of tick infestations. These baseline
studies, which forin the core requirements for the ultimate project
objectives, require a major part of the staff time, consume a large

share of fund‘nq resources since the field plots, fences, corrals and
test animals nust be maintained. The segment also requires allocaticns
for transport and communication between the field and the laboratories.
As these ecclogical studies progress, the laboratory trials in tick
phvsiology can commence and the results expected can be related to the
animals on the field plots. In fact, the applicatiun of results of the
physiological research in pheromones, insect growth regulators and other
hormones depends on the completion of the research in the ecological
sector. ICIPE and other research institutions are at the present time
conducting research in all of these areas but this total research in
model -“ystems needs to be expanded and accelerated for direct application
to field programs,

Recormendation:  That you approviz $364,000 AID grant funding to finance

the three-year Physioloay and Ecoiogy of Ticks research project by
signing the attached PAF and Environmental Threshold Decision,

J4$Joarances:
f/n,Db,’,ﬂGR}'L. Ntonnerup (AvRel
/ DSZAGR, FWilliams

/

DS/AGR, MMozynski ~ mé&m
0S/AGR, DPeterson &4/

-t DS/PO/RES, MRechcigl__ir'F'"'

DS/P0, RSimpson |ty
ke /DS/FN, ENBabb ;;%;___m

/ |
DS/AGR/L.E%ﬂté?ﬁlky:vdw:revisad g/21/78
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A.

RESEARCH VROJECT STATEMENT

Preject Summary

Statistical

Project Title

Research on the Physiology and
Ecology of Ticks

New or Extension H New

Contractor and Address: The International Center for

Insect Physiology and Ecology (ICIPE)
P.0. Box 30772, Nairobi, Kenya

Professor Thomas R. Odhiambo

Principal Investigator:

Director - ICIPE
HDuratfon : 1 years
Mrevious Fundi ng 3 None
Proposed Funding H First year - 250,000
Second year - 250,000

Third year - 250,000

P'roject Manager Dr. Nels Konnerup, TA/AGR

Abstract

Ticks and tick borne diseases are a major limiting factors in live-
stock productivity in the tropics, Current control systems, either
dipping or straying, plus disease immunization or chemotherapy are
costly and time consuming exercises with little acceptability by
the average and lower income livestock raisers. Furthermore the
tendency for ticks to develop resistance to acaracides requires

the development of new materials periodically. Another adverse
factor is relative acaracide toxicity to the host animal and
residue problems of environmental and health concern.

Moreover, many livestock raisers find mobilization of cattle

for treatment or disease preventive procedures virtually impossible
under extensive grazing conditions. Therefore the losses due to
mortality and morbidity are substantial,
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Ticks surpass all other arthropods in n: ber and variety of diseases
transmitted to man and animals. Only a tew of these disease are amend-
able to prevention or treatment. Thus the only recourse {s to control
the ticks,

This research would also investigate a new approach to control of ticks
by producing in the cattle specific antibodies against the developmental
hormones of ticks. To achieve this end, the hormones that control growth
and development of two species of ticks will be elucidated and used to
develop antibodies in local breeds of cattle which would interfere with
normal tlck development upon subsequent tick feeding., Tick aggregation
pheromones will be utilized to cluster the tick population to achieve
more efticient control.

[l. Narrative Statement

l. General BRackground and Rationale

All species of vertebrate land animals are subject to attack by
ticks, but mammals are particularly attractive to these parasites that
transmit {mportant diseases. The food of ticks consists of blood and lymph,
amd as rule adult ticks as well as immature forms, both male and female,
are bloodsuckers,  Some of the factors which account for the capacity of
ticks In the spread of disease to man and animals include their persistence
as bloodsuckers, thelr highly protective sclerotized body, their freedom
{ rom natural enemies, and their wide host range.

Tleks are a major tactor in inhabiting effective livestock production
thereby limiting availability of high quality protein for human use,

Tickhs also transmit serious human and animals diseases and are an economic
drain on livestock producers income. Present methods for vector control
using acaracides (in stocks dips and sprays) are expensive, inefficient,
potentially hazardous, and the development of tick resistance is an
increasing problem. An economic, safe biologica' control system would
eliminate these problems and conform to AID objectives.

Ecolcgical studies of Rhipicephalus appendiculatus are underway by

ICIPE scientists using paddock facilities provided by EAVRO., The purpose
of this work is to determine the role of R. appendiculatus in the trans-
mission of East Coast Fever (ECF), a Theileria parva infection highly
fatal to cattle. Tlese studies provide base-line parameters for tick
populations studies in the field and permit appropriate quantitative
control measures for the disease using an attenuated culture of the
organisms along with chemotherapy.
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ICIPE is also studying Ornithororos moubata, the tick vector of
relasping fever in the man and African swine fever as a model.

Adult ticks produce an assembly pheromone which actively aggregates
both males and females. The chemical {dentify of this pheromone is
under lovestigation, ‘Ihis pheromone is not species-specific, inter-
species attraction appears to be strong and it may be a general
assumbily attractant for the entire argasid family,

hat deveiopment and reproduction of insects {s regulated by hormonal
interactions is well known, Ticks, like other arthropods, also develop
through a series of moults but the hormone regulating process in ticks
has not yet been well studied, It will be necessary to isolate and
fdentify these moulting hormones if they are to be used in control
systems.

While the ecology of 0. moubata has been studied in fair detail, its
physioclogy with particular reference to hormonal and pheromonal
physiology is just boginning,

Al thoughl the research concepts related to using pheromones (attractants/
repellants) and hormones (insect growth regulators/juvenile hormones/
moulting hormones) as tools in the control =f pests have been pursuad
for a relatively long period in insects, very little has been done in
these fields in ticks.

However, few selentists at a few institutions including TCIPE have begun

work in these arcas, For instance three main lines of research are underway @
1) physiology and behavior of hard ticks including {dentification of
assembiy pheromones and tick reactions to climatic factors. 2) studies

of the growth and persistance of natural tick populations on experimental
plots. 1) physiology ot argasid (soft) ticks particularly to the role

of endocrine secretions in growth and development.

A recenl najor accomplichment is the isolation of ecdysone (moulting
hormone) and the synthesis of a juvenile hormone analogue which may
have some (nfluence in embryonic development of ticks.

[CIPE has already accomplished considerable fundamental research related
to possible biological control of ticks as an alternative to chemical
acaracidal control., ICIPE and the International Atomic Energy Agency
(1AFA) have supported research on the Sterile Male Technique, and

the USDA had supported similar work at 1IBR, and both efforts have
resulted in the conclusion that this method of biological control is

not likely to be effective in tick control, within the current research
development processes, except as a possible adjunct to other systems.
Hence one of the main goals of ICIPE is fundamental research
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fn the structural analysis and synthesis of hormones, anti-hormones

and pheromones ot tvopleal tlcks,  The UNDP has assisted in this 1ine

ol research on the phystology and ceology of hard ticks at IGIPE and

LAVROY and this rescarch needs to be continued and expanded. Physiological
studies underway have identified female sex pheromones attractive to males,
determined the tiwe of maximum production and succeeded in identifying

and synthesizing them, These compounds seem to attract a number of tick
specics and may therefore be significant components in integrated tick
contrel programs.

2. Research Purpose and Expected Products

The purpose of this project is to develop a means of caentrolling
pest ticks through an integrated biological control method. To achieve
this purpose, a step wise set of experiments has been designed. The
initial phase ot the project will emphasis the isolation and identifica-
tivn of hormones regulating tick growth and development, Concurrently
tlck agpreeation pheromones will be isolated and identified which will
proeatly aid in manfpulating field tick population dispersal tendencies.
Altter the hormones and pheromones have been {dentified, experiments will
attempt to produce immune responses in cattle such that subsequent tick
teeding may lead to developmental arrest.

', Relation to Existing Knowledge

Mist experts place the start of 'modern' biological control of
pests i the latter part of the nineteenth century and these systems
have proceeded through a series of techniques that include use of
bencticial insects that prey on pests, infectious agents pathological
tn selected pests, attractants to lure pests to destruction, repellants
which protect the host, sterilants which inhibit reproduction and most
recontly the use of hormones that interfere with the developmental
processes of the host. Many insect pheromones and hormones have been
chomically identiticd, synthesized and some have even been commercially
produced tor use in pest control programs. In the case of ticks such
techniques are ic the developmental stages of identification and
synithesization at a few institutions in the U.S., Australia, Europe,
Israel and 4t ICIPE in Africa. 1t is only at the two latter locations
where much of the work on the principal target species can be carried
out,

It has long been known that specific antibodies are capable, under
dappropriate circumstances, of neutralizing many biologically active
macronelecules including toxins,enzymes, peptide hormones and others.
Specific antibodies were reported to reverse established cellular
eftects of insulin and thyrotropin in vitro. Recently, antibodies
were also reported to be physiological antagonists to low molecular
weipht molecules such as steroid hormones, pyridoxal phosphate,
histanine, serotonine, chloramphenicol, and cardiac glycogides, By
virtue of the specific antibodies capacity to bind these substances,

they inhibit certain physiclogical effects of these compounds in vivo
and in vitro.
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Me growth and maturation of insccts (and probably ol ticks as

well) ave governed by 3 main hormones: bratn borione, juvenile

hormone (Ji), and ecdysone (MH) which are responsible for the come

prex sertes ot moulis that these arthropods undergo during their

Hite eyeles The moults are regulated by the brain hormone which activates
production of the moulting hormone, ecdysone, Changes in concentration
between juvenile hormone and ecdysone determine the nature of theé

newly moulted arthropod, FEarly in the life cycle, relatively large
amounts of juvenile hormones are present to maintain the juvenilsé
state, and ecdysone level {s low. As the immature grows, the juvenile
hormone concentration decreases while the ecdysone level increases,
until moulting into the adult is accomplished, at which time the
juvenile hormone has dropped to undetected levels and ecdysone reaches
1t s maximum,

The chemical nature of the brain hormone i{s not yet known. It is
ansumed to be a protein (M.W. 9000 -30000) synthesized by neuro-

secretory cells in the braln. Pure preparations of this hormone are
not yet available.

hree naturally occurring JH have been characterized, These are
sesquiterpenold, so-called ¢ - JH 1, C - JH 2 and C - JH 3.

Ant ihogdives te H bave been recently produced for radioimmune
asay of this hormone. My conjugating the hormone to a large carrier
profein Csuch as hunan serum albumin (HSA) - via the N-hydroxysuccini
nide) the hormone fs rendered heptenic and can el{cit an immunogenic
response.  Rabbits injected with the conjugate produce specific anti-
hodies at a titer of 1.8 mg/ml blood, Only JH and very close epoxy
derivatives react with the antibodies,

Fcdvsone, the moulting hormone (MH) of arthropods, is a polyhydroxy
steroid.

For the purpose of radioimmune assay, ant{bodies against this hofmone
have recently been produced. Borst and O'Connor (1972) have produced
the conjugate: ecdysone-bovine serum albumin (BSA) by converting
fir<t the vedysone to the oxime acetic ax{d ether, The oxime deriva-
tive Is coupled to BSA by way of the isobutylchloroformate,

Radioimmune assy of eodysone is already in use in several laboratories,
yet the physiological effects of the antibodies on insect development
has not been studied. We believe that if antibodies against any of

the 3 hormones in vivo, then cattle can be immunized against the tick
hormones and this method can then be used as a control agaimst ticks.

4, Relation to Other Research
Mis research proposal is designed to build on available technology

and completed research on tick physiology, ecology and control, and
to complement current research efforts.,
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The research program of the CSIRO Division of Entomology has focused
on chemical, immunogenetic and cultsral methods of control, They
have noted that tick resistance is highly heritable and efforts to
breed tor resistance are rather enceuraging, Research continues to
elucidate the mechanisms of resistance,

Resedrch 48 In progress in CIAT to characterize the physical and
chemical factors responsible for reduced tick populations in molasses
grass (mellnis minntutlora) and to exploit these factors in the
relutfon of pasture species and the development of tick repellants,
Sinmilar research is underway at ICIPE and research results will be
compared,

The proposed research project complements these and other research
erforts in investigating the potential of immunization of ruminants
against the developmental hormones of ticks, which could disrupt the
reproductive eyele in ticks,

" Research Project Design and Method

The roesearch activities for this project are aimed at analysis of hormones
and phieromone of tropical ticks, These materials would then be utilized
in laboratories and field experiments to aggregate tick populations and

to evolve the immune system of the vertebrate host to neutralize the
t icks hormwone svstem,

Teve are several reasons to believe that such a control system might
be effective against ticks.,

1) Many species of ticks are almost exclusively monophagous, and within
a piven area teed only on domestic animals which could all be
immunized, Thus every single tick in this area will presumably
he affected,

?) The blood meal ingested by a tick is about 100-fold its own weight
and theretore there is a chance that the amount of antibodies
ingested with the blood meal might be sufficient to neutralize
the hormones,

}) A considerable amount of the globulin ingested by ticks passes
through the put wall serologically unchanged. This may be related
to the intercellular digestion typical to ticks. Thus it may be
assumed that enough of the ingested antibodies will pass the gut

wall into the tick hemolymph where they should interact with the
hormones,

*)  Ac these hormones are common to bhe whole group, a method successful

tor one species will most probably be effective against other cattle
tick species,
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A standard procedure has veen developed for the analysis of these
hormones. Since R. Appendiculatus and @, moubecva are of great

economic fmportance, these two species will be used as models with

the expectation that research finding will have significant {mplica-
tions to other tick species, Ecological studies will be carried

out to determine the host density including wild ungulates requirements
for tick maintenance under differing climatic and temperature conditions,

A svichronized mass production of Rhipicephalus ticks will be maintained
at EAVRO for pheromune studies as well as extraction and identification
of development hormones, Mass production ol O, moubata will be carried
vut at ICTPE while other species, 0. tholozani and Argas persicis will
be mass produced at TIBR to |dentify assembly pheromones of this group
and to supply material to ICIPE for further studies.

e overall program of work involved includes: (1) establishement
of tick colonies at ICIPE and/or 11BR for the purpose of producing
hiological material for tick contrel, (2) identification and assay
ot hopaones, antihormones and hperomones; (3) application of these
waterials in medaningful field trails under simulated natural condi-
Lions, (4) assessment of the effectiveness of these materials in
reducing or eliminating tick Infestations,

(', Contribution to Institution Building

1CIVE s a unique international African Institution working on tropical
bicloeical piroblems with a wide ranyn of support from donors throughout
the world,  dhe director has put the lustitute contributivns very
sucednetly and well in the preface to the ICIPE 1975 Annual Report.

"ihe task tor the tvture, as we enter ocur fifth year of research, is

a challenping one:  fo continve te serve the developing world in their
critizal pest prob.em areas by carrying on high-quality fundamenta] research
on those vical guestions that need to be answered in order that these
pests might be controlled on a long-term basis with the least ecological
and enviroumental perturbations, Our task is therefore goal-oriented,
tuned to practical application.”

1GIVE is in the process of developing further existing facilities gnd has
recently acquired capital grant support from two European donor Agencles
tor substantial erpansion, ICIPE with the support of the Government of
Kenya has also acquired two major field stations for outreach, programs,
estahlished a Iirm working relationship for field studies on ticks at
EAVRO and developed dan intimate relationship with other research centers
i Atrica, Europe, Asia and the Americas.

The tick research program at ICIPE, will provide short-term professional
training for Nationals who wish to become proficient in tick research
methodology, In addition, the training of young professionals to the
1.8, and Ph, U, levels will be undertaken by accepting candidates for

1 to ¢ months yearly at ICIPE, with the remainder of the training

at the home university. For training technicians, ICIPE will accept
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trainces for 4 t. f ronths in specialized areas of tick research. About
surch participants may be trained each 6 months., Such training will

be supplemented by appropriate work shops and seminars, so that the ICIPE

program will serve as a' international center for tick research.

[l Linkages with National, Regional and International Institutions

Research Linkages:

This project will provide participation and active cooperation with
fwportant research inscitutions, ICIPE {s associated with the University
of Nairobi, Kenya. Studies on the feeding behavior and nutrient require-
ments of sott ticks are designated for the "Israel Institute for Biological
Research ([1BR).  The production ticks is an important component of the
research plan, with basic research at .IBR, and field testing at the
"Fast African Veterinary Research Organization" (EAVRO) at Muguagu,

Near Nairobi, Close collaboration will be maintained with ILRAD,
particularly as related to East Coast. Fever which is transmitted by ticks.

E. Utilization Plans

This s & new project and definite utilization plans cannot be identified
at this stage except that it is expected that a practical biological tick
control system niay materialize as a replacement for current systems
(stoex dips and sprays) which have many shortcomings such as limited
cltectiveness, hazardous consequences and economically prohibitive

ctosts especially to small farmers.

In anticipation ot successtul research results such as those achieved
in biological control systems for certain insect pests a training
progeamn for entomologists and biologists has been built into the
research work plans.  Additionally ICIPE has scheduled seminars on
the tick hehavioral physiology in 1977 and is planning cchers related
to the research effore.

Biological control of pests must be considered as one of the important
tools in pest management and be incorporated in the series of Pest
Manapgement Seminars conducted by the University of California in various
parts of the world,

F. Research Competence

ICIVE 15 a relatively new research institution conceived by 1its present
director and a group of internationally eminent scientist to carry out
research on tropical pests within their natural ecological niche or
environment, The institution is located within the campus of the
University of Nairobi with a number of field stations at appropriate
locations to conduct research on specific pests problems.

BEST COPY AVAILABLE
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The Institute has a competent resident staff which is growing and is back-
stopped by highly qualitied and well recognized scientific authorities
In a wide variety of scientific disciplines, The institute also engages
a nunber of young, enthusfastic and capable post graduate and post
doctoral [ollows.

G, (werall Cost Estimates

Te included {temlzed budget sets forth dollar costs for individual line
items tor the first 12 months of th¢ contract. The total amount {is
anticipated to remain the same for the secord and third years, but line
items may change. (See Attachment)

he Managemont Considerations

L. Organizationally, JCIPE is a unique institution operating with
A tull time director and a permanent staff of 24 scientists, 10 experimental
vlticers, 20 technicians and 13 administrative personnel., It has a
Ward of Governors composed of 14 internationally eminent scientists.
The research activities are under the Director of 16 Directors of Research
encompassing four scientific disciplines. The Institute also utilizes
the guidance of Consulting Directors of Research and Visiting Scientist.

ICIPE 1s represented internationally by two Committees - an International
Committee and an African Committee.

e fovernlng board has applied for acceptance and support by the
Consultative Group on International Agricultural Centers (CGIAR)
and presumably this application will be acted upon in July 1977,

ICIFE has established close linkages with other {ijternational Centers
notably ILRAD, ILCA, I1TA and CIAT, as well as witl. FAVRO, FAO, UNEP,
WHO and 1AFA.

ICITE relationships with European, American and Asian scientific and
acadenic institutions are outstanding.

2. ICIPE research is now scientifically planned and reviewed by
the Divectors of Research and approved by the Board of Covernors annually,
The International and African Committees meet annually to review the
scientific progran and report to the Bosrd of Covernors.

BEST COPY AVAILAGLE
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'+ ICIPE's current overall institutional support:

Estimated FUndiqa

For ICIPE

Date 1977 Duration Punding
| = (Thousands of dollars)
LUNDP 5 yrs. 996,
UNEP 3 yrs, 347,5
WHO 1 yr. 6
ONM 1 yr. 40
Rockefeller 1 yr. 60
DITH, Netherlands 3 yrs., 210
France, GDOST 1 yr, 18
Pahida, Denmark 3 yrs. 330
Kenva (In kind 85 acres

primeland) 1 yr. 10
S1DA, Sweden 1 yr, 140
Swedish Agr. Resource Council 1 yr. 140
Swiss Tech Coop. 1 yr. 108,
IDRC-Canada 3 yrs, 240,
Australian AID 1 yr. 30,
Max Plank Soc. l yr. 30,
Capital Grants NORAD (Norway) $2,5m

Netherlands l.5m

l. Envirommental Consideration

This project is one of several AID supported research activities
desigined to reduce or eliminate the need for the use of hazardous
pesticides or materials that may contribute to undesirable chemical
residues. The research is basically oriented to target-specific
control with minimum consequence to other species. Since the research
design is biological control oriented adverse environmental impact will
be negligable,

This project has been subject to a formal Envirommental Statement
(Appendix - ) by a Committee of Experts which basically concludes that
this research will have virtually no adverse environmental cffect on
the test areas and, that {f successful, could result in the reduction
in use of environmentally hazardous materials in areas where the system
may be applied.

-
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Joootuternal and External Reviow

This {8 a new research project, lience no review has been made.
However, the research corncept and planning has been reviewed by
qualitied entomology researchers from the U.S. Department of
Apriculture, a number of academic tastitutions in Buroje and the
Arericas, the Overseas Development Ministry of the U.K., the
International Atomic Emergy Agency, the Uanited Nations Environmental
Program, the International Laboratory for Research on Animal Diseases
and other International Centers, The program has also been discussed
with the technical staff of the Africa Bureau and the US AID Missions
ot Kenya and Tanzania. A Study Workshop on Tick Physiological Behavior
with proposed international attendance to acquaint participants with
the research objectives and goals is scheduled for October 1977 at
ICIPE in Nairobi,

K. Project Statement Evaluation

TA/AGR has long regarded ticks as the most universally destructive
pests of livestock and the major health constraint on efficient livestock
production.  We have also been concerned over the use of hazardous
pesticides, the development by pests of resistance to pesticides, the
problem of residues from the use of chemicals in pest control, as well
#s foi the couts incurred in the use of these materials particularly
by the small livestock operators,

TA/AGR bas taken cognizance of the benefits derived from the use of
hiological control svstems for insect pest control and the favorable
environmental {mpact resulting from application of such systems.

Atter careful consultation and review by qualified entomologists TA/ACR
has concluded that this research has a high probable potential for
reducing losses in livestock operations in areas of the world where
high quality protein 1s critically needed.
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Field Station - Share of Costs

ICIPE - Share of Costs

ATTACHMENT
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2,950
10,040
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31,910

2 Scientists and 2 Experimental
Cfficers.,
l ac Israel and + at Nairobi.

12 Ancillary Staff, 7 at Muguga,
- at Cniromo & one Uriver.

Casual employees at P2ak periods,

"na Consultatisn nay Vazr-Farise
L Acsormadatians

< D/R x 2 Visits per vear

Sc. Staff to conferénce & Seminar.

Lab. Supplies, Animals, etc.
8000 Kenya; 8000

Vehicles Running & Camping etc.

Includes photography & reprints
for ICIPE Library.

Contribution to Gen.
2150 + 700.

Ecological Experiments

Insectary

Kajiado - 2%% of Sc. Staff Costs.

20% of Sc. Staff Costs
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Initially the zhysiolcgical zrograrme will concentrate on the further
elucidation of ticik ancocrine mechanisms izvolved in processes of ITowti,
develomment and reprocucticn. Identificaricn of the natural tick 2ormores
and phercreones and the subseguent develcomment of syathetic analogues of
camarative biclogical activity o tae autural products, mizht lsad o

the formulacion Or vroad spectrum encocrire reguiaters snich sould de
effective in the zoniml o 'acsn exterzal and intermal arthrcpod parusites
of damestic animals,

Narrative Stargrent

(Narrative statsmen :A:be:'.:‘,m:, 1—1) are the same for thres croopcsais

T
tO assure cchnclieness and T TCn3Trate Tioe iatasrrelatedness Or researcn).

17 &?nr-!‘a] Sackmeund ind Raticnale

All ~~u.1 S 01 vartebrate ),:Lnd animals are sunjected to 2attack by nicks,

Ut Ny r‘:'..'~_‘ gre carrioulariviatisariveto "*en DAYaS1TES ThaAT cSransus

:'m;m*;-.:x. diseaszes, The focd 01 ticks donsists of blood ang’ lwmmp £1luid,

Some of thol facIcrs waich account for the \apagity of ‘ticks =0 s*rna.,

diseise “J Tan and anizals incluce their nersistance as olood-suckers.,
rom

su
natural

their nichly prmnedtiva Scilemrizsd ocdy, their Ireed

enanies, and their wide hcst range,

Ticha qrearnaios S40rorainaibl Sing et fetrive  J2vestocs Preauotion,
thereby limiting availabilicy of Ln.':.':a quality protein for huran use.
Tichks alsn Tiansuit soricus nisrsn and animal dlsessas and are an sconomis
drain on the inccme of livestock procucers, 2resent motheds for vecetor

contrel using _..ar;cui:s (in dips and sora':s: are exvensive. inefficienc
and ..u;:e.'u,..lx" maniirious:and the develomment O tick resistance 1S an
increasing proplem.  An ecoramic, safe, intezrated control svstan nweuld
elirinaite or reduce these prodlems and conicrm to AID cbjectives.

Ecological studies of Rhinicenhalus appendiculatus are underway by the
ICIVE scientists at difierent stations in asnya, includinz the East
African Vetarinary Research Organization (EAVRO), where tick-iniast
pasture facilities were develoned. These studies are providing pase-
line parancters for tick population control methods which the project
is expected to produce.

Saexe adult tick species produce an assanbly pheramone which actively
aggregates unfed males and females, The chemical identity of this
pheranone is under investigation by the ICIPE, This rhercmore is not
species-specific; inter-svpecies attraction appears to be strong, and

it ;y be a general nssembly attractant for the entire argasid family,
aad 2 few of e ixalid species (See references for phberarones 1n T1CKS).

It is well-knowa that develcpment and reoroduction in insects is
regulated by homnonal interactions. Ticks, like other artarcopeds,
also develop thwouzh & series of moults, but the hormone regulacing
this process 4in ticks has not yot been ideatified., There are zood
l[ld..C&'lO’lS that MH of ticks is id2ntical or very close to beta-

ecdysone (see rer), Y=t it will be necessary to isolate and ILdentify
the moulting hormones 1 they ave to be uscd in control systems.

- 22—
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Although the research ccncents relatad to using sheromcres (attractants/
repellants) and hommones | insect Jrowth reguiacors, juveline sormcpes/
moalting hoeeres) as fools in the contiwl Of pests zave »een sursued Zor
a relacively lcog rperiod in 1nsects, very little nas ceen done in these
fields on ticks.,

However, a few scientists at 1 few institutions have fezun wors in these areas.,
At the ICIPE, the fcllowing main lipes of researcn are uncernay: (a) the nhy-
siolecgy and behavicur o1 2 I2w Tick speciles including the identification or
hormones, assemcly theromenes and sex pheromepes and tick reactions to zlimatic
factors - (») studies on the srowth angd peristence O natural tick poopulaticns
on experimenta” picts. -

The ICIPE has already accormlisnhed considerable progress in fundamental research
related 0 the rcssibie hiclcgical ccatial of ticks as an alternazive %o chemical
acaricidal control, ZAVEC and zhe Internacional Atomic Energy Agency (IAZ)) have
supported resecarch on the sterile-male recnnique, ana the USDA has supported
similar sork at !I3R! and coth 2

method of biclegical control is 2ot likely to e effective in tick control, =x-

cept as a jossible adjurnet o other systans. oconsequently, <Sne of the main 2eals
of ‘the IC.FE is fundsrental rTesearcy i te’stnicrural aralysis apg physinisgy 22
homones, anti-romenes, aAnd greroeenes or trepical sticks, The DMEP his assisted
in this line of resecarca cn ctae paysiology ana 2colcgy of ticks at the ICIFT anc
EAVREO and chis researcn nec2s o e continuedrand expanced, Physliologica: sciuales
have teen carplazed which icentiZied <he ramale sex preramone snich &TTracss I
mile of R.apteniivulatis Ior mating, detemineq the time or zaXimy Procucsion

and succeeged in icentiiving them., OJf these contouncs, 2.8-dichlcrophenol ittinlts

the mules of a aurcer 21 Tick Specles aoa might thereiore be 9 value in integriated
tick conirol pregrarmes.

2, Researcn Purncse and Ixvectzd Products

The purpgse of this pmoiect is to examine the possible role of WZCrmenes ard phe-
ranones and cattle imminization as means oI controlling pest ticks through inte-
grated biolcgical ccntrol methocs, To achieve this purpose, a plan QI work nas
been designed which incorpcrates casic researcn into critical aspects of the
ecology and pnysiology or the nore econamically isportant livestock ticks in
East Africa, EZxperiments will be conducted in an attempt tO procduce an inmuine
respense in cattle anich will reduce the aumber ot ticiks whicha feed on them and
which could result in arrested develoomeat of these ticks which do feed.

The basic populaticn-ecological studies will continue, as these must be the means
for interpreting zuich oI the work, and ultimately cf assessing its results at e
field level. It has been estimated that tick infestaticns result in josses in
livestock production of as zuch as one-third the actual potential.

Rolation to Edsting Knowledse

Most experts place the start of 'modern' biological centrol of pests in the latter
part of the nineteenth century, These systeams have proceeded through a series of
techniques that include use or bepefical insects that prey on pests, inrfectiols
agents pathological to saiected pests, attractants to lure pests to destructicn,
repellants which protect the host, sterilants wmhich inhibit reproduction and,
most recently, the use of hormenes that interfere with the development Dprocessess
of the host.

—— 3 -
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Mon+ inssct nherorenas and hormenes have een chemically idencified,
synthesized 2nd sore cave been cormerciaily sroguesd for ise in pest
contml progranmes, in che casa of ticks, such techniques are in :he
develepmental stages of identificotrien and svnthesis ar a Jew
institutions ia the US4, Australia, Burcre, Israel, and at th

ICITPE in Africa, It is cnly at the Two latter lccations smere much
of the work on the prircipal targe:c species can pe carried out.

It has lonzg been ciown that srecific antibedies ars caprable, incer
appropriite circurstances, of peuytralizing many osiolegically active
mavrarcleculiss, luding toxins, SnZymes, 1ad peptice acrrenes.

Sveciiic anritedies were revoried to reverse established cellular
effects of insutiine and thyrotrooin in vis®o. Iecentiy, antibcdies

were also recoriad to o2 prysioclogilal antazZconists O low=molecular
wveight molecuies, such as steroid nhcrmenes., 75TidCxal chosprate,
bistamine, serotonin , calorzmhanicol, and cardiac zivensides. 3y
virture of the capacity of tie speciiic antibodies to bind these
subsciaades, they nniolt Sertain pnvsioicsical 277eCt3 0F these
earpeinds in wivo ang inowitr,

The grasthand i nntaraticntof iusecrsitand srebably el sicks as wveil)

are Bovelmad By Llcoimman aMn0USs: Draln fomiens. JUYeniia hormgne
LG8 Bl Bote e St ] S e & B e b oty [l a g Hale Ty o e [ L nds =R ot (b ol ST 2

1

of monlTs oanl orovoh hat thosalantiironods Ungerm i suring theip! 4k

r Spri

Py ]

SUCis.  The mpults are yecuiared Erickaeibratnisoeaing Sakian apeivhtes
production of the moultipg Zonrere (Or =cdvson=), Changes in con -
cerntration Eertveen Sl and M1 determane the rature 2f the neviy moulised
tharcpod. Zariy in the life cvele, relatively large arcunts 21 JB
are present to saiatain the juvenile state, aanc M level is ilcw, As

@
the immtwre rws, the JH concentration decreases. ahile the MH level
increases, until moultizng in the adult is accorpiished, at »nich time
the JH has dropped to undetected l:avels and M reaches its maximm,

The chemical nature of the btrain hormone is not yet known. It is
assumed to be protein (M.W.2,000-30,000), synthesized by neurosecreiory
cells in the brain. Pure preparations cof this hormone are not yet
available.

Three naturvally occurring insect JHs have been ckaracterized, These
are sesquitarporoids, the so-called JH-1 (18C), JH-2 (17C) and JH-3
(16C).

Antibodies to JH-3 havae been recently prodursd for radio-immune assay
of this homone. By ccnjugating the honmmon2 to a large carrier protein
(such as hunon seru: albunin (1154), via the N-hydroxysuccinimicde, the
bormone is readered lLoptenic and can elicit an imrmunogenic resoense.
Fakbbits injected with the conjuzite produce specific antibodies at a
titer of 1.8 mg/ml of hlcad. Cnly JH and very close epoxy derivatives
react with the antit<lizss (Loufer et al 1974).

e M of arthropodis i3 ~ nolyhgdirony steriod. r pUTTOS §
The A% of arth yuycioxy steriod. . For the purrose of

dioimmune assay, S.tawcdios woainst this hongoue have recently been
radioimmune 1y sosi aeeinsti th o, ha' cently be
produced. Borst and o'CToauce (1972) have prodaced the cenjugate,
ecdysona-tavine s=pavn Llinin (BGA), by cenjuzating the ecdysone to
BSAl by vay of the o Sl hen o G U L of 38

— 7
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Although raido-immune assay of esdvsone i~ already commonly in usa in
several laboratories, the dnysiolegical 2ifscts 2f the anctibedies on
insact :'..'.'e:. Joment have 2¢t Fet been stucdied, There is every re<son
to expect shat cthese zoireng systans reraid o ticks as well as
insects .'see relsvant rererences), and we celisve that if anticdiss
2gaipst any of tpe three NOTHIRSS can de oroduced in vivo, then live-
StOCK can e inmunized 2021ast the tick sormenes: ang tnis method
can te used as a control aginst ticks, Dy incerZerence in their
develcprent,

Relation to Otner Researen

This research propesal is designed to Huild cn available technolegy and
completed researca on tick tnysiology, eccicyy anc control, and to
camplement surrent rassarca arforss.

- T - k]
The Tescarcs srsranme oI the SIF0 Bivisicn of Intorclogy ia Australia
-

has focussed on chenisal, Immuncgenetic, ird Tanagsment retncds of zcntiel.
They rave noted that tick resistance is 2izhly heritable, and eficrts

10 orecd for r»es.;.s:;::ce are ratier sncouraging, esearch contirues on
elucidating ke meczaniscss of resistanca.

M a -y - e in g Y - 4 4 g . T = - - -l - - -y - -
The pircncsed researon trdfest corplements those and other resear

.
r -] i s g - e § ym g e -y : | * - ] - - :
giortsinrinvestiTasins SrileoTen il IS AAnin1Zasich aT sl

11]

-
9

L | t]
& is (53

- i & e SR ot R ] T 1P i ' . g -
against the gifferent antigens and develirncnzal horrenes of sicks,
shich could disvipt Sho revroquciive ana'esher cycies *_r ‘:i‘:k_-s.
[wsAYch 2otact Desim g Metkads:

Thne main stjective Of she ICIPE tick onysi 'locy nrogramne is t0 prove or
modify the aspes.aesis that tick grewta, ':I:ult;., nd reprcducticn are
centrolled by hormones similar to those employed by insects.

Additicnal cbjectives are to carryout researcn on tick phercmones and
in speciric areas or zick ph,‘siclc-;y anich will support work in the
ecolegy ana nrunolegy portions O the programme. In supprt or our
main objictive we wiil investigate the gcssible occurence anda role o2
moulting and juvenile hormones in Oraithcdoros moubata and Rhipicerhalus
app=ncliculatus,

Ecdyscnes:
e e - ———

we bave already demonstrated that beta—scdysone and the related
capound pondsterone A stimulate supranum ‘ary mouiting in O. moubata
adults (Mango, Odhiamoo ana Gelun, 1976).

Preliminary bicassays show that nyrphal 0. moubata haemlirrh contairs
a factor which incduces pupariation in lizatured .usca larvae. This
Musca bicassay is a classic systan Ior studying changes in ecayscne
titre in in.se*‘z:a. Cur furtner investigaticn on the moulting hormones
of ticks will include three aspects,

(1) We will investigate changes in the titre of moulting activity
(in Musca units) in the haemolymoh of O. moucata and later in
R. appendiculatus, during the interm.iit period of nymphal ticks
and foll lewing the acult blcx,a meal. These oioassays will be
coordinated vith histolegical and physicleosical siudies to
detenuine the temoral relaticnship betuceon changes in moulting

- O,




bormore-titre and the develcorental processes of mculting and
reproduciive maturaticn. ZFarticular atientien will Ze paid to

)

the symtizesis of zew cuticle and to the ©rocess of vitellcgenesis
since they are Xnown to decend on Segusnt al chonges in ecdysche
titre in Insects, ‘fken tessible the Misco picassay will te

supplerented wizh the hiznly sensitive, cut less stecific radio-

X
)
=memer g b el el
inmuncassay Sor csogdyscns-iile comrcurcs

(2) We will isclate these conpouncs in the
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bicdssay, HistolGoical studies will aiso concsieraze on
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vitellocenesis,

2 Anmaleoues (JHA)

(o) <

-
e5138, engIrent succe

and Aintaegonis

Prelindnary vork (Mango and Galun, unpublis
” £

application of JH has a
JHAs also have a lethal

1977; Solamon and Evans

._1

r—‘(‘)l—l"

fect on tick egg
T4

9 but JHAs also

hed. has shown that the

hal eiffect on egz cevalotment in R. appernciculatus.

develcpment (Mansinzn and -aw.iins,
gave ceen used to break adult

ovipositicnal dizpause in Arzas arboreus (Bassal, 1974). Still there is

no convineing evidsnce that an inscer-like
or reprocduction in ticks. In order 1o inve
we plan an initial tvo phase approa 1.

(1) We will test for tiwe presence of juven

Jii plays a role in develomrent
stigate 1ts presence or apsence

ilising activity in tick

haemolyuph and purified extracts fram early n'mphal stages or

0. moubata and frcm R. appendiculatus
adult fanalss of both species during v
and Tensbrio Bisnssay will be used for

IZ positive firdings are made at this stage
mude to test [Oss LJ)" tissues as the source
radiclabelied technique to mepitcr in vitro

(2) Precccenn I and [] hive been shown to
of corpora allais in certain insects,

secreticn. Drelinipary reports by Sis

—@‘

e o P 7 S o

larvae, as well as Iram
itellogenesis. The Calleria
titre quantiiicaticn,

further experiments will be
of JH activity utilizing a
precuction of JH.

inhibit the differeatiation

thereby ﬂreve.t¢.= s
ter M.G. Leahy (1877 mecting
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Tick

of Ent. Scc, Amer.) show chat aigh concentrations of precccere
block the mouiting of '-rr:'_,. TiCKS "3c prevent ovipesitic4 in
adults. Qur own 3:%1"'".1.:" ACrs shows that lower dcses, similar
to those used In work on the insects Cnocoeltus anc locusta
(whose copra allata ars senmsitive to crecocerpe), <11 35¢ of
nymphal 0 gousata anea arpiication is at the time of 3Ca7sis,
Other exrerimencs »1ll be merrormed 70 determine the =r2act s
of topical and contact modes of agpiicaticn of pracocene (I
on the develcmrent rate /number of aynrnal instars greceecicg
the adult mcult) anc/cr =pulting sueccess of avry=al O. moukara,
Parallel experiments will te perrormed td Test I...the 21-ect
O DIrsCOCene Itreawrent oL recrscuctive cevelommexat in ooth

0. moubata and 3. aenaiauiatus, If the Srecocenes mava' any
eitects on tiox dsvellrment ar reprecuction, ijollow up
experiments will ther these Influences can ce modiried

- $ - - oy ey . - b Il=
Or reversad Wata acpiication 3T irnsect JHHs or JHA

Y‘\..v\_'-u-;‘ "\-q-f:-_.:.,l.l

—— e ——— s ———

In ordar o test ona o7

I the immunolog oorticn of
iotural studiss xil ze

L R il 4 =L
070] car et vl on A SR A e 2 eSS na vt CctUs e rateInsg seraleeici. ot
Inchi TrelCTiEiT TR &niEavIn
(1) Fipe Srrignioa gribliss onl The orecpss ot .,_-(_:'.t-:-al dizns
Dol perEas, 1 wcer misciler i sticheas oo
DeroN: s plafd Srmob gt B Ale :._"'LGI'J._ sesianes ot
DiNOOFIOTI S LutaRe Intd e mifsit Spisoerivaand determane ins

(Z)

fate of bloocmeal proteins: anether it be ¢ntirely digesticn or
include pEssasa 1nTd Tha TicKk hasppivmmn

In parallel experimencs o be perfoimed in Israel the o ge

of proteins thrsush the micsut epitaelium or Their ...L:,festicn

will e investimiied with moziolabelled proteins. Jd s s of
*1-123 labelled proteins r. ising Iram cytochrome C (M= ...COO),
throwrh haencglebin (63,0C0) and bovine sermm al'oum&n 80,000)

to gu! "r*‘--v‘r*cql:.:- \w above 100,0C0) %ill be incorrcruted into the
tick "bloccneal™, On recoverv, ocoth from the cloodmeal and from
tissue2 and hasnoliuron of exverimentally fed vicks, these oroteins
will be identificd and cuantified with electrconoretic. immunolcgic
and inmuncelecirovnoretic techniques, counied with raciological
technigues Ior reccmizicn of the *=1-125 lacel. Detection of
raiiolanel in other {racticns vill te used as an indication or the
digestion, netabolism of 'blocd meal" constituents,

. e @ s - T |
Priorities: Phvsiological Procrama

ast ‘::r:.::-:;;aL;'_: availaple growth regulaters for biological
ity in O, scubana ang R, eprenaiculatus,. ihese crrmurd
sould then be sestoa cor thein agoeicability in control metiods.

To slucidate the zumiical structure of the moulting hormone of

To determine chanies in the titre of moulting hermone in ticks
to reh; ::-eha: titre changes to phiysiolegical processses or meil
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To Zollow the metabolic fata of exogencus eCIYSOnEs,

To quantitat: crotein passags through the tick aidgut
epithelium

<0 elucidate the chemical structurs of assenbly pheromcnes.

- A2 09 Valli 0€ Zoiie in cooperaticn with Prorasser X. Nokani

e —————————




RE CF
INSECT PHYSICLOGY AND ECCLOGY
D.0.BCK 30772, NAIRCBI. RENYA

NIC/46/69




RESEARCH PRCJECY STATZ T

New or Extension

~ \
A" TR~ -y ~d d .....
‘.wnl.- o) 1. S TOC
b - :
. i v~ VA = e g
e b dn o P e A R )

Visiting Director of

Rasearch

Programme Leader

Curation
Previous Dunding

p"nr'duk‘d

nd
(in U.3 003)

o
b et

RESEARCY QY
OF TICS a8

e

- 1
S ATLATDD

COLOGY
"O

IN[EGRATED PEST MAae&EaT

NEW

ey

-‘-_ r\v-—v—-\\-\m

LJP AP QNN § [P0 B

INSECT PHYSIOLOGY
(1CI2E, 2.2.20% 20

NAIRCBLD, =7

DOCTTSSSR TEDNAS B,

- e ot e B

b aan e
DI.—&,-V:‘-,

- -~

PROFESSCR ACE=EL
ISRATL

DR.
PROCIPAL RESEARCH
TICK PRORLLE,

THREE YEARS

AID

nrnlaasanbediie) ~f

-.—-'.-- -
T EZCCLIGY
:

2T =

kg

bl

-t

M.P. CRANTNGEAM

SCIZNTIST

icre

UNCP

1st yr. 104.0
2xd 7r. 104.0
Srd yv. 103.0_

TOTAL 311.0

O )
1R N
[SII N )

117.

-

— et s
~Nw N

Qo —
[, [ S 3y O ]

B
~n
(Vo]
—


http:P.2.,F.OX

TiCAS and tick-torme diseases are major iimiting factors in livestock
rcauctivizy in the tropics., Current ccotrol systerns, either applicas-
cn of acaricides to cattle by airping or spraying to control the ticks
or chemotherany 2o contxol the diseases are costly and time-consiming
reises wisth low accentacilizy 2y zhe low-income livestcock raisers.,

furthernore, the well-mown 20i1ity Of ticks tOo cevelop resistance to
1cAricidas requilres tie continuous cevelopment of new materials, itself
a slow and c:s'l:- arocess,  Other adverse actors are relative acaricicde
LOKICItY T0 tHe hostT agigul, and residues in meat and milk, which are of
snivireguontal ung theditgiccncern.,

[Hexk surpass 110 other arthrooods 1in the nurper and variety of diseases
Lrans wtied 0 GOUESTIC anamals, J..Clt"'r‘;'e' Jew Of these liseases ars
amenaols o preofiyiixis or Treamment, Thus, the cnly precourse is ro

344 ol is | el »
cadliaGL LR L CRS,

gapiavaisieisi sna il chndsavanaaspes TN Zalacnctirven Tl oad hviagedon sad ¢
TS e s ga S en i Nl s pa TS s i net Rl e Tecolegierl Tanprranaing s
becn seharatad In The Tldzer syersitae fran the 2ther TWO anproatnes in
wlap vo smnica- DA\C rooonvencasions “

corsiensive ‘ecolacst s emep s Il inoniita=iopng e T clestnidaii=a

ol Gl als AV Y o e it S nTomiaticn SegRYRagaTo fanpiwicns sy it te
the efficCiency o1 toc T ocoticl metixcdas resv{ting fiom the Invest=
1At ens Ol AN er PESEArS, ) IS SEoU g ioe P hans EaE N\ ITES L SUTATHA T COn=
troilscicgoiocrn liseudiss eq il uiane: lazus cniy tecome rossiTia with
theestatlisanent o7 sigk-infestsnlinandocks .‘._E—.‘!‘.::L_"l. uncer the auspgices
of the ICIFT/EAVED (ncw <noWn 1S tne ienya Azricultural Researcn Institute)

-

. ‘- ™ . -
Joint Tick Preogranre.

3

As new methods of tick contrcl are develcped by separate but related research
they will be intzgrated in a systamatic appreach for tick control based on
xnlmgic:tl data; the =cological investigatioos are the basis on wnich ince-
grated pest management is ouilt,

Narrative Staternent

(Narrative statement (subbeading 1-4) are the same for the three proposals
tO ASSUre conciseness ana T cancnstrate the inter-relatedness of the re-
smParcn).

1 General Backsround and Rationale

All species of vertebrate land animals are subject to attack by ticks,
but mammrals are parcticuiarly attractive to these parasites ‘.nat transmic
important d,aea.:,es. The food of ticks consists of blood and lemmn f£luid.
Scme of the factors wnich account for the capacity or ticks to spread
disease £0 man and anicmals include thelir persistence as nlood-suckers,
their highly nrotzactive scierorized oody, their freedam fram patural
elelies, /and thelr #1de host range.

SOk
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Ticks are maier Zactorsinnibicing effective livestock producticn, chere-
by limitirg gvailanility of hizh quality orotein for auran Use. Jisks
also Tracsnit 3esicus alrag and aniral dissases and are an econcmi: drads
n the income 2T LiveSTCCl Droaucsrs., fresent metneds Jor vegtor coptrwl
u:am* acaricides ' in livestock Jics and sprays) are expensive, inefficient
and potantialllr Wazi-sacys) ang the devalcoment 2f tick resistance is an
increasinz pronism, in sconomic, sare, integrated cenrtdl systam weuld
eliminira or recuds trnese preplars and confom to AID objectives.

.5 .aveendiculictus are undermwmy Hv th
Li00S 1N aenta, ineluding the Iast

izaticn | ZAVEO), amere tick-infasted
3 H ™= -~y 4 2 - PO
-:pe;. mesa studiss arg providing

crulation control methcds which the project

Py T i e d et
SHRrCQucs st J.a.:c'!"C‘1" "I" ronene Jidch actively

aggrenicai identity QFf this

. STl ek T S
SO e Rl ST

-
asgresni=s unred masas and Jomales.

Do e R SR SR ey D L S s e 2Ne [ O 2R S NTHI g masicrsne S A0
Species-speciTic! IRTar-SoeCics ALTracticn Abpears o o 3trong, 1na ic
Tay Be o= ' £ LT s B g Damarihs Bayh i o) 1l bt = 810 ool = M1 Soairh P g P pebda L Rt
q =y She AlgAil ilETaaTes, SEG TSN lB L Sor BASIrEn LSSl 1 S10ES
it 1s well Siownthine Sevelomment add renrccuction in inssots ara resulated
BEAA MfsranEzons . R ars T R Mrren arnirorous Al o veveicn
ths UTN A SeRIEs O T apultS Byt Sheorncas rexuliartiny Sl siSpocess i
Piaispta g ieae Wie it lnn S danai?ic Al T ang AN icai SR nd el sha Ay
offtisks =3 idenzTicas, or Vel ticSa; S0 S-=o07scnd See rel ET1E
will be necessary o isolate and identify the moulti ng Hor"x::nes 17 thev
are to e uUs=l [0 2onTtrol sSystems.

ough tie rase a..c. concepts related to using cherononés (at r:a.c-‘-:‘.:s-
11ants) and sornones (insect Zrowth regulators, juvenile hormens's
moulting beinenes) -J.s T001ls in the control Of Dests have been © "sued
for a relatively loneg pericd in insects, very little has been done in
these fields con ticks,

However, a few scientists at a tew institutions have begun mork in

these areas. At the ICIPE, the following main lines of researcn are
underway: (a) the physiology and behaviour or a few tick species
including the identification of hormones. assemply oherancnes and sex
pheramones and tick reacrions to climatic factors; (b\ studies on the
growth and persistence of patural tick populations on experimental nlots,

The ICIPE has already accamlished considerable progress in fundamental
research relate| to the possible biological control of ticks as an alter-
pative o chemical acaricidal control. EAVED and tie Internaticnal Atomic
Energy dsency (L\Z1) have suprorted research on the sterile-male technique,
and the USDA nas suprorted similar work at [IER; and both erfforts have
resulted in the conclusicn that this methcd of biological control is nOt
likely to ba 2flectiva in tick control, except as a possible adjuct
other systems.  Consequently, one of the main guals of the ICIPE is
fundamental rescarch in the structural apalysis and physiolegy of hormenss
anti-ncrmen=s, tnd oherancnes of trepical ticks., The UNDD has assisied in
this lipe of research on the physiology and ecologv of ticlisiat the ICIPE
and EAVED and this rescarch necds to he eontinued and expanded. Ph,':;ru cgical
studies have t<cn
- 3 -




completad shich ide “9ied the famale sex phercrone + ch atiract the
mle of R. J._:_cer.c:i CULATUS  ICT TAating, determined tne ¢ime Zor maximum
production, anag susteadac In lcentiiving them. Of these commounds, Z.8-
dicluc}rﬂpre:m AUTTACTS the Talss o A aurker of tick svecies and mizht
thereiore oce of value 1n ;n:egrated zidk control progrormes.

5 Rew:u-f*‘a 2urtose and Ixtectad Producrs

ot i5 Te exomire the oossible mle of hormcnes
T2 UTunization as means of ceatrolling nest ticks
iggizal centrol methods To achieve this suwrrese

a plan of surs aos cesg lesigned shioh ._ncomz:i.r=s Jasic researcn inTo

gritical aspec:s o @ =COLoZY und ghy :’“'u;‘ the aere scopomically

loportant Litesiocs TIoSS oo Zast Africa.. "e:'._"e 1t will e concleted

in an attempt %O Srocule an umung resvonse in sattle snich will recice

(1A

<
and 'J"ercr.'cr.e-s ang =
th‘t\fllv 1 =

‘T

The nlnper of icks dniln Zsedion ==enm, and wnich 2o0ula resuls in arrested
develorment of These ticss anieh oo feed,

The ohusSic pemuiaticn-acllizical snddies will acarinte; as these miss. He
Fhe meAnsS SoriIns SrnaSTins U 5T (the Mork, andiilsimaraly o assasg g
its ros 1T the Zield lz=wel, It has been estimazed that tick inZesta-
tions PeRits I ICS38S in AT esTOCk DreclueTion O As TUich 2 Cne=third

the actual patential,

5 Rogatcon torasiatinm i iowiagsa
MEsSTsNrErs s pliuCe SRe STArt O Todern o DISiSTIiSaT Sontrel ol i rests iilitha
SATUED pe 2l TR\ BT aRteEnc A e Rk K asaisen e S inntia fanascaa s
phidtshiaesecrieaind Vragns fmiiaqipal i nsindagb iy i aing st atatdd nznsrgis s
PIAY 0N BeSiay anISTISUS AZSRSS TATIOSBNAIS T8 SELE01ed SRSTS, ATIraCtanis
o lure x:h:.s tD qestruction, rerellants 'mlcn DrOTECT the host. sterilants
shehiianicis ranrcallcsiGh AR EmesE A RecehT v i sna Usa At scronag i Thet
CL85ES CI the Test. lany insec:t

inreviers -..'..: the cevelcmrental oro
phesxicnss and hormoneés nave been chemically ic: nnafied, a,n nesized and
3aze have een comertially prodiced for use in posST SCnIroi programnes,
In the case or ticss, sucn techniques are in the Jevelcoment stages o1
1__n“.‘;:.._1;:1 and syathesization at a few institutisns in the U,S.4A,,
Austral:a, Zurcpe, israei, and ar the ICIPE in africa, It is only at the
t'a.o latter locarions wrere much of the a0rk cn the principal tarzet
Species cir oe carried out.

[t has long teen known that specific antibodies are capable, under
appropriate cirsumstances, or aeutrralizing many diclegically active
macromolecules, fncluding toxins, enzymes, and npeittide hommones,

Specific antibodies were remorted to reverse ostablished cellular =rfects
of insulin and theyotrovin i vitro, Aecently, ancibodies were aiso
reported to be phvsiclogical antagenists to low-rolecular weight mole-
cules, such us sterold comones, pyridoxal prhospnate, aistamine, serotonin,
chlorarpiheniceol, and caraiac glycosides, 3v virtue of the capacity of the
specific antibodies ©TQ Dbind these sucstances, ibey inhibit certain
physiological effects of these campounds in ¥ivo ana 1n vitro

The g:w.x th and maturaticn of insects (and prepadbly of ticks as well) are
governed by three main hormsnes @ orain hommone, juvenile honrore (JH),
and ecdyscre ()MH), whach are resnonsibls for the camplex series of ncul:ts
and grewth zhat these arthropoas uncerspd during thair life cycle. The
moults are regulated by the brain hcrmene, wnich cctivates procluc:tica of
the moulting hormcre or scavsore). Changes in canoentration betweem JH
and \H delermine the nature of the newliy moultect ariisepod. ravly

S
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in the life cwtle, relatively larss amounts of JH's are nresent %o

maintain the  uveaile state, and ' Ilsvel 1S low. As the Immature
ZTOWS, the JH concantrasion descersades, aila the 'H level increases,
until moulzins 1n zhe acult is accomelished. at snich time the JH has
drapres Lo undetectec lsvels 4rna ME reaches 1Tts maxismm.

The charnical paturs ©f the bradng scrmone is 2ot vet mewn. %t is
assured ".o ‘:"3 a protein M.N, 2,000 -30,000), sSynthesized by neuro-
secretory oells in the hrain, 2ure preparations of this nhcrmcne are

not Yec available,

Three naturally cooUrrizng insect JH'S have ':x-:eq characterized. These
are sesquiternenoids, sc—called 2L »JH-1, C -7 =,H-2 and C.,. wH=3,

-l -
o & i«3 have seen rocently oroalcid for radio-impuine assay
of this hormone, 3% sonjucating tae hormohe T0 4 large carsier nretein
slch as human sermsn alownin (35340, ¥ia the ?T—‘*""‘“t:\‘*'s‘ucc;':*"u_e. the

homNing 13 Tencenee e antdican elicit antdemincoan S izesncnse!
Ravbits i{njecrec “ich the cenjlgnsa preauice an :‘.:Pﬂies at a titer or

I B ol Inl G e s i Sl Se e in I 0Se T anC I RE I VAT AV ES SRR TS TEN
2 2{ed= SRS ol AR e b

The 181 of armshropces i5 3 pelvhedpoxy stericd., zZor the swmose of

Bl it 4 150 i1 = e SR S ol B ey : L.“'.“'..‘..-'.'. “1is scimune ave TeCentlv een
odnle by B0y 7 Releled B IARILTYS L [RUTHRAY ALY Eebanlvih twl=ls Bl ) (al ey B bt

el s e LT e il 3 OGNS L L GERE B 1o N T

toloSA oy Ay Tod toa 1SC el Ty IChSrS=10ALe.,

insect Jdeveliprenrt nave hot oean stuaiec, There is every reascn
tO eNpEot that these monncne sSystans pertain to ticks as 'well as
insects (see releyvant rererences;, ana we celieve that 1f antibocies
agninst any of the three hoiwcnes can oe procuced in vivo. then live-
stock can be Umunized against the tick hormoces: ana this method
can then be usad as a2 control agninst ticks,

AlTheush badin e s ssa a2 Aandvropeiisioisefitu comonly.tn usa in
several luaporateries, che oarsiolcgrcal effects or the antibcaies cn
0 =

d Relaticn to COther Sesearch

I'his research proposal is desigrmed to build on available techrnology
and carpletsd researcn on rick phvsiclogy, ecology ard centrol, and
10 corplament current researcn erioits,

The research programme of the CSIRO Division of Entomology in
Australia has Ifocussed on chemical, immunogenic, and management
mothods of contrel. They have noted that tick resistance is nizhly
heritable, and efforts to breed Ior resistance are rather encouraging,
Research continues on eiucidating the mechanisms oI resistance.

The pl‘*'o.:c-i research project camplements these and other research
efforts in investigating the potential for Immunization of uinants
against the differsatc antigens ana developrental hormones or ticks,
whiich could disrupt the rﬁprmuct ive and other cycles in ticks.
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Ecologicps Procramme

In 1873 ICIZPE 2astablisned a2 joint oreject with the Zast African Veteriparws
Besearza Craanisation (ZAVEC) aT iNzeza, aenya, oo n2e ecology of hard
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I T et S IR s T DeNS ESLE S

TRORZ ENTErATERTS fet2 grarted tnitune 1RTRCand =S 1 be iecnt inuadi far
saveral more wears uniil the Tick pogulzcicn leveis at the different aost
ersities have zceccms stable or until they SicWw Pegilar pattarns ol daciii-
laticn. <he Tecnniguesenmicyed in tiese studiss incluce daily measure-
rents of tameratures, selative gunidity, rainzall and cartle rectal
tenperaturas, {esSkly TeCOorss are iect on the nunler oI ticss on the ears
of cattle and rcutine ..era'olcgical 2ata (kemoscblin, PCV, diffsrential
white cell count. thin blood Zilm) are octained, lonthly reccrcs are Kept
on hali-taodry sommles ot all feeding ticks (for srecies, sex ana age cetermi-
nation}, T, pamva serolcgy, awmcers of ticks coilected on standardized
blanket draZs anc cata on the vegaration along t:ansects (including ieaf

height, depth of the litter, % leaf cover, flowerirg and % litter cover),

(2) lLeonz Tenm Studs o ECF-Intected Tick Populatious

then populations of R. anpendiculatis infected with virulent T. narva
were alloved to feed only on cattie wnich have neen immunized againstc
ECY, the infection 11:9.9p-3ar9d iram the experinantal tick penulation in
10 oontas,. A subsequent study is now under wiy cn the survival or the
tick populations and o the peristence of T. piwrva in the coutrol
;opul:-':::. in the apsenca O catrtle hosts. zCr-susceptible cattle are
introduced at 1-2 moath intervals and grazed 12 the olots for 6 2ays
b.fu“e recoval o quarantine for observation, The tick counts obtained
from the introduced cattle, tegether with data from blanket dragzing,
pm'.,c c3timates of tick pecpulation levels withcu:s contributing to
pepuiation increase,! MYonthly records are Rept of ‘10 vegetation caarac-
teristics a3 outlingd abtove and the experiment #1ll b2 continued until
of the tick populations become extinct.

-l -
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(3) Field Study of R. ampendicuiatus ind Assacisted Species and 2 Tick-
s Borrna iteilerid Species

¥oathly visics are caid o 2 herd of Masai cattle peing kept under
traditional huspandry in an area that is scolegically marzinal Zor
R, aprendiculatis, The species is present in very low numpers out there
is nevertheless *11::1\:.1.. and szemliogical evidence of ECT, Tick samples
are coll=c "ec Iram U 30 9 marked adult and 13-20 yeourg cattle, with

gs for se:*:l:c:_ca_. Stucy and thin blood fil:s IOT Microsccolic exami-
paticn, .;*:-ar.s ve sanples of ticks from the vegzeration At seven sites ars
also taksn, .

=4

Ther first ::.'::_ 31 Toe sZepk lcovering 1S months dni to August, 1978), ostabli=-
shed the basic sopulaticn sictire fopr the ticks and the disease situaticn.
The wotrk oas Cesn sustendsd cue to .1nder;:est auarantine resrricticns cut
will be restarced 2s soon as voseible, The princiral tick sregizs is R.

pulehelitss. pilis R. orosis and imblvemna el A seccnd ...;1leu._.

(a4 - oo o4 . v - —-. - - - ) wey o o= 1 B e i s - - - .
AN o TS e L ...-rx..-.-.‘ E5T R IV s Bt Vol PeBteTiaten = Sl Suti Vul & Do) ol IS § 5 ToiTiig ok
AttYristnsi o 2y ThB U TIIENce 0T Bae 0, TUTansisTraing a1l ze
ity g Pl L T ™ Ay E P e e L T S S TR ) e AR
tla.-k_: FEOER S 08 S G R YRSl e Bl g iyt -y -'-'-:--J.---. nhY R u-.-:."t-':!a_e - -'k. ﬁ "I"L“-
will 'te investizat=d oy 1aboratqry SranStissith aXrerinents.
(1)F Anti=1Isk Tiietrsi it Nolazsas Grass (Welintg ainuciflorm)
< ;! 711 = o ingtegidy 1 -~ =
Je alrsady conZirmed that larvae and nynmbs of
a2 of Zconhilus decoloratus are .eoe-.ua bv the
. ot ey trpa e ia - e Tha Ty .y WSS ]
g:.*..—.a gnai arssad sosinaglessaic T itoa ThesisigRtrsiarei thicRIvicoverea iieal
N by R by A T A A e e e ey ey 3

rTins. .'-;*: racts or the
fect ca R. anvendiculatis
repel szr'm.,'" in choice

fichifina nhirs Vopsnans sticky aropletsiat shel
graszs in J sclvents have been tested for their e
larvae, and zthcse in penzene have been Ifound to
Ltesis.

1Hi

The next sten will be to obtain bulk extracts for chemical fracticnation,
and to test those fractions ror activity, finally attempting chemical
identification of the most active through collaborative work with the
ICIPE Chemistry Cnit, This work camplements the pasture studies on

M. minutiflora in progress at CIAT, Colanbia,

(S) Planned Futuwre Pesearch

Carpariscn will be made in the laboratory on the survival of all stagses of
the four Specses peing studied in 4(1) above, under favourable conaitions
(20°, 229, 26°C and 75%, S5% and 95% relative humidity), Survival will be
studied of R appendiculatus on the ground at Muguga in nylon mesh bags with
monitoring of tenperature, “H and rainfall. In addition, survival and dis-
persal of unrestrained ticks will also te assessed using radicactive
marking techniqgues.

G- Contribution o Institution Building

The ICIPE is a unigue Internmaticnal African Instituticn working on tropical
piological prcblams with a wide range of support ircm cdonors throughout the
vorld. The Director has put the Institute contributions very succinctly and
2ll in the preface to the ICIPE 1975 Annual Report:

— <)
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"The task C.:r the future, as we enter our ._.th year of research.
is a challenging one: to continue to serve the develooing world
in their ¢ritical pest problem areas oy carrying om high qualicy
fundamental research on those vital questions that need 0 be
answered in order that these rests mizht te cocntrolled on long-
term basis with the least ecological and envircrmental per-
turbaticns, Our task is thereiore goal-criented, tuned to
practical application."

The ICIPE is in the process or Jdeveloping further the existing facilities,
and has recently acguired Zant sSupport Irom tTwo Iurcrean dcnor agenci2s for
substantial capital =xpansion, The ICIPE, with the suvport of the Goverrrment
of Kenhya, hos also acquired iand Ior two major field stations Ior out-

reach arozranmes, estabiished a firm working relaticnship Zor =cological
experimental studies on ticksar ZWROand developed an intimate relaticnsrnip
with otihier rescarca ¢satres ia Africa, Zuropre, Asia and the Americas.

The tick research program at the ICIPE will orovide sport-term orofsssicpnal
trainily for nacionals wiw wish to becare orerficisnt in cick researon

mothodology. In addition, the training of young proressicnals to the M.S.
and Ph.D, levels ilrsady is Deinz undsrraven by accepting canaidates for 2

. .

OB months vearlyiat s ther ISR anthi The reminincer oL tae traininziac the

aome uaiversicy isseituticn. i Fon craiping tacnnicians, the ICIPE will 'acgent
b eto bb oSt g S R PR RIS 1 IR h o T oF S Eo b el (0 e GO Il b Bl i o Bl B QB o e balalali el et sTellifod s
suchhrartieipantsiravioastratnec it =it orsBimon st Suchitraind gt 11 80C
suoplementeC Hv Anutocriate JIerisncps and seminars, S0 that the ICIPE
pregrarme Rill serve as an intermaticnall centre Zor itk research.
D. Iinksses wath Naticnal, Regicnal, and Internationil Instituticns

o A1y o By g N S e

This Srojsct will srovide particiraticn and active cccreration ~ith irporzant
research institutifis, & The ICIPE 1S’ associatediwith the Universsityioll Naizcoi,
Aenya. Studies on the feeding behaviour and nutrient requirements of SCIt
ticks are desiznated Zor the 'Israel Institure ror 3iolcgical Researca’ (IIZR).
The production oI ticks is an important carponent or the research plan, witch
basic research at I[IBR, ana Zieid testing at EAVRO, at Muzuga near Naircbi.
Close coliaboraticn will be maintained with IIRAD, in Nairobi., particularly

as related to East Coast Fever, which is transmitted by ticks.

B, Utilizaticn Plans

This is a new project and definite utilization plans cannot be identified
at this stage, except that it is expected that a practical biological tick
control svstam may materialize as a renlacement for current systeamns
(livestock dips and sprays) which nave many shortcomings, such as limited
effectiveness, some potential hazards, and high cost (especially to small
farmers). ’

In anticipation of successful research results, such as thoseachieved in
biolcgical control systems for certain insect pests, a training programme
for entaiologists and biologists nas been built into the research work plians.

In addition, the ICIPE held a workshop on the physiolegical basis of tick

behaviour in Octcber 1907, and is planning others related to the research
efiore.

Biological control of pests must be censidered as one of the important tools
in pest mancnagement, and be incorporated in the series of Pest Management
sauinars conducted by the University of Califormia in varicus parts of the
world. -2
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F. Research Carpetencs

The ICIPE is a relatively new research institute conceived by its present
Director and a group 2T internationally emirent scientists to carry out
research on troricil pests mithin their natural ecological niche (or
environment)., The institute i3 located within the campus of the Cniversity
of Naircepi, with a2 number of rield staticns at arprooriate locaticns, to
condict research on specific rzest preplars,

The institute 2as a caipectent resident staff, which is g'tm‘ng and
back storped by nizhly gualifisd and nell recognized scientific aut ..*‘rities
in a wide variezr O scienzific discipliines., The institute also =ngnzas a
aurber Of voung, =nthusiastie. and capaosle pest sraduate and postdocroral
fellovs, The nork oI the tsan is coorainated on a day-to—day casis oy a
Programe Leader (Tpr. W.2.Cunniznam) recruited in August 1977, (For 2
description of <he stalf directly involved in this groject, please see
attachrent. ) ;

G. Overall Cost =Zstiratss

The included itanmized cudzat sets Zorth dollar cests for individual line
items fOr the 3 years 0I tne CONCTAct | Ses ALTaciirent)

.y
i

 § L - T o R L o
Jominnagsmenticonsidenrasien

(a) Organizaticpally, ICISE Is a1 unicue institution crerating with a
full-tize DirectOr and A tsrmanent stars of 28 sciontists, 14 scientisic
officers, 14 technicians, - training and communication officers, and 23
acninistrative rerscnneil, It nas a Board of Governors composea or 15
internaticually &minent s .sntists, institute managers, and policy-makers,
The research activizies are under the directicn or 12 Visiting Direcrors
of Rescarcih encoarpassing six scientific disciplinary groupings. The
Centre also utilizes the guidance o1 consultants and Visiting Scientists.

The ICIPE is represented intemmaticnally by two Camittees - an African
Camittee, and the ICIPE Foundation (transrformea recently fram the previous
International Camittee).

The ICIPE hus establisiied close linkages with other International Centres,
notably ILRAD, ILCA, IITA, ICRISAT and CIAT, as well as with EAVRO, FAO,
INDP, UNEP, WED and TAFA,

ICIPE reolacicnships with ESuropean, American and Asian sciencific and
academic institutions are outstanding,

\b) ICIPE research is now scientifically planned and reviewed by the
Research and Training Council, and approved by the Coverning Board annually.
The ICIPE Foundaticn and the African Comittee meet annually to review

the scientific programe or the ICIPE and report to the Governing Eoard.

(c) ICIPE current overall instituticnal support:

~CJe
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Bsttrated Fundiaz for ICIPE (U.3.S 'hud)

=2 Duration funding

UNDP 5 Years 906.0 (1977 only)
UNEP J Years 342.5 (1977 only)
WHO 1 Year 6.0

oM, U.K. 1 Year , : 75.0

Rockefzller 1 Year 50.0

DITH, Netherlands 3 Years 210.0 (1977 zaly)
DGEAST; France 1 Yeas 18.0

DANIDA, Denmark 3 Years 330.0 (1977 only)
Kenva (also inikind

35 acres priselind; 1 Tear 10.0

SAPIC, Sweden 1 Year 140.0

Swiss Technical

Cooperaticn Agency : Year 108.0

IDEC, Canzda 3 Years 20¢.0 (1977 cnly)
Australian Develomment

Assistance Bursau 1 Year 105.0

Cavital Grants

NOPAD (Norway ) 1,927.0 (1978-1981)
UNDP  (for hostel only) 250.0 (1978 )
DITH (Metherlands ) 409,0 (1977/78 )
ODuL UK (for equipment only) 422.0 (1977-1979)

6 Environnent al Considerations

This project {5 one of several research activities designed to reduce or
climinate the need for the useshazardous pesticides or materials that may ,Cf
contribute to Undesiralle chem:I:al residues wiiich should be supported by
AID, The research is basically oriented to targsct-specific controi with
mininum consequence to other species. Since the researcn design is bio-
logical-contrel oriented, adverse environmental impact will be aegligible.

This project has been subject, via the AID, to a formal Environmental
Statement (Appendin ) by 2 Camittee of Experts which basically con-
cludes that this research will have virtually no adverse environmental
effect on the test areas and, that if successrul, could result in the
reduction in use 9of environmentally hazardous materials in areas wkere
the system nzy be appliad.




QU Internal and Exvernal Review

This is a new researcy project, hence a0 review hus been made. Yowever, the
reseai'ch concept ana planning aas been reviewed 2y qualified entamolegical
researcrers Iram the U,3. Department of Agriculturs, 1 nurcer of academic
irstitutions in Eurcpe and the Americas, tae COverseas Develorment Ministrv
of the U.K., The internaticral Laboratory ror Research on Animal Diseases
(ILRAD), and other Intarmaticnal Centres. The orecgramme nas also been dis-
cussed with tecanical starf o the African Sureau anda the USAID Missions o1
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Xehya and Tan=asda, A Study Workshcp cn Tithk Pheisiology and Zehaviour swvath

ats wich the researcn cojectives

and goulsiwis schecduled for Zctccer 1977 at the ICIFPE Research Centre)in Nairooi,
-

TSV e (T i A w1 ity pei g, TR g S e e e S
JNESINATIONGL L venudnee TOVACO U ZTIC Hite et

K. Project Statement tvaluation

DS/AGR has l2rns resarasd ticks as the mest universally destructive pests of
ock and ziwe o jor nealth constraint on erfic _ent livestock precuction.

1
o
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also been concerneq over the use of hazarc.us pesticicdes, the deval -
v

ment by posts of rosistance o pesticildes, the prooalem of residues Ircm the
use of chenicals in pést =cntrol, as well as Ior the costs incurred in the
use of theos2 marterials particularlv by the small livestock operators.
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