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~ APRESENTACKO

I reprodugidn e difusdo dos Relatdérios de
Consultores, no ambito restrito das Diretorias das
Unidades do Sistema Nacional de Pesquisa Agrope-:
cuidria, vinculado a EMBRAPA, tem como objetivo
principal o de divulgar as atividades desenvolvidas
pelos consultores e as opinides e recomendagdes
geradas sobre os problemas de interesse para a
pesquisa agropecuaria.

As atividades de consultoria sdo realiza-
das no ambito do Projeto de Desenvolvimento da
Pesquisa Agrtopecuaria e Difusdo de Tecnologia na
Regido Centro-Sul do Brasil - PROCENSUL II, finan-
ciado parcialmente pelo Banco Interamericano de
Desenvolvimento - BID e a EMBRAPA conforme os con-
tratos de Empréstimo 139/IC-BR e 760/SF-BR, assina-
dos em 14 d2 mar}o de 1985 entre o Governo Brasi-
leiro e o BID. . .

. As opinides dos consultores sdo inteira-
mente pessovais e nao refletem, necesrariamente, o
ponto de vista do IICA ou da EMBRAPA.

' A toordenagio dos Contratos IICA/EMBRAPA
agradeceria receber comentarios sobre tes rela-
torios. )

Horacio H. Stagno
Coordenador Contratos IICA/EMBRAPA
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1 . SUMMARY

A serics of three workshops on tick and tick borne disease
control in Brazil were conducted over the period 1 - 22 Dzcemner,
1988. The three sites at which the workshops took pilace were -

EMBRAPA National

a

i.

2.

3.
4.

SERIES OF WORKS LOES 0N TICK AND IIEK  BORNE
CONTROL HELD IN BRAZIL i 4 = 22 DECEMBER. 1988

,

CONTENTS
Summary
Acknowleagements
Background

Introductory lecture

"Systems analysis and . Decision tools for

tick and tick borne dicease control

Philosophy, Concepts and Techniques®

workdhoﬁ I
"Descript ive anaissus of the tick )
problemut igue associated with dairy
cattle in Juiz de Fora region®
Workshop 1T .
‘Descriptive anaiysis of the tick
problemat i que associated with beef
cattle in Baye region’
Workshop 11X
‘Descriptive analysis of the tick
problemat ique associated with beef
cattle in the Campo Grande région’
Conclusions and recommendations

Juiz de Fora, Minas Gerais

- EMBRAPA National Research Centre for Sheep‘(CNPO).
Bage,

EMBRAPA National Research Centre for Beet Ldttle (CNPGC),

Rio Grande do Sul.

Campo Grande, Mato Grosso do §ul.

The aim of theve workchops has been to4provude-participant5
with exprerience
technianes by

At the same
the pronlems

Tocussing on the particular problems of the area.
time, the workshops have prouuced a ‘statement®

associated with ticks and tick borne dicsenses
have been

each area, and
drawn on research and extension niecds.
. A Teuture
study " Jarmers

- 0f wvalne in

Research Centre for Dakrs Cattie (CNPGL),

i the uwse ©F a range of aystems

in some cases tentative implications

3

ot the first two workshops was that several
were  interviewed by the group. Sdbsequently,
structured diecussion sessions were held with invited Centre
research specialiots, auvisers and rarmers to obtain therr views
on general and specidic aspects of the probhlem. A% wall as beinqg
its own' right, this information also
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material for analytical sesbions. With the shorter time available
for the third workehop (Campo Granue), analytical and ditscussion
sEesionms were comdined. - The details of each worknhop can be
found in the budy of the report. -

A Tinal ‘round-up® cession was held . in Bradilia, when the

results of the werkshops were presented and possibilities for
future deyelopments were discussede. :

Recommendat ions (see section 8)

2.ACKNOWLEDGEMENTS

The success of the series of workshops .described in this
report is due to the enthusiasm and effort shawn by a number of
pzople. In particular, we wish to express our gratitude to the
following - . . .

The Oi?ectorate of the CNPGL for promoting and»assisting»ln the
design of the whole series of workshopc.

The Directorates of the CNPO and CNPGC, and the Assessory

Department (DTC) at EMBRAPA Heaaquarters, for their help and
cooperat ion in-realjsiug,the ohjectives of the ProJeqt.

Colleayues Trom EMRRAPA. and other collaborating jnstitutions who
participated in the workshops, for the time and effort they
devoted to the various eseassions and for Freecly sharing their
expertise with us. The final outcome is as much due to, their
effort ws it is to ours. We hope they benetited from the
experience »s wch as we did.

Those farmers and advisers who gave of their time and eypertise
during the interview and discussion sessiops. They provided a
valuavle contribution in keeping us aware of .the real problems of
tick and tick borne disease control,

Finally, IXICA for its administrative support to facilitate-

Dr.Norton's visit to Brazil as a consultant to CENMBRAPA under
technicul cgooperation arrangements . with the Intra-éAmerican
Development Bank (RID) . ' ’

. BACKGROUND TO THE PROJECT -

EMBRAPA Nationnl dnimal liealth Research Programme (PNPSA) is
developing %ey components Sor an integrated pest management
approsen to tick and trck sorne disease conlrol.s The ang i8 to
provide the beed 2nd dRiry industry with more cost effective
nesans of ocaling with these proilams, - .

Mucih Of *tars work i6 bhuseo on the transier of technology
wriginally  oevelopeu in Auatralia | - especially the hightly
wffcicnt “atrutegic dipring” strategy against the cattle tick,
Boophilus microplus, which can result in “ar less acaricide use,
ane the development of a live vaccine for uce’ against bovine

-

A
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results bacoming available. .

Decicion rules for tick borne dicease control could not be
developed in the time available. However, the group did aiscuss
the factors that would need to be taken into account in arriving
at a recommendation. A list of 15 factors were proposed, as shown
in Table ?. The order of theoe Factors (s according to the
priority put on them by the group - the most mportant factor
heing first, the least important last. :

CONCLUSION



AN}

CO Ll :’::.:‘.7—“‘ e




!i‘(_!.‘r'“?l"t!i ANAL YOG AND DLETSTON Toe S 0K TIGLKS AND 776 CONTRO
‘PHliOSﬂ"NY, CONCTRTS AND TECH L Greme
CGlALNerton, GPntéu Tor Pect Management , “mrer ial College
. Silwoor Park, Asuot, S5 72Y, UK.
PHILOSOPHY

Researcn ano development in pest management ouves not always
lead to practical wmprovements. There are two reazone for thg

A R anu R e aimed at the wrong quecst ions or @t ceveloping
coaanappropriate practices
2. . Research resuites are not getting tarowea to pest manangers ano
their acvisers.

A rancve of sustems anaiyors anc oecruvion toole can be used
to. improve this situation. &5 nrlied in Ti1ge 'L, there are two
majgor roles thut these technigques can play -

2. . To help wedine the pest manmoement probiem and roent i fy those
CKRY questions on wnich the research strategy snogid oe pasec
* o to maximise the chance of successiul implementation
2. To pull toacther research Cincings, nterpret them 1n the
context ov the csarmers’ proolems, determine recommencat ione,
ang Provice a tool for training and cisseminat ing
information.

Fived. The role of systems ?nalsslﬁ_and GECISION TO01S

. in pesi management
(2)
PEST MANAGEMINT SYSTEMS ANALYSIS- PEGT
RESEARCH AND AND i MANAGEMENT
DEVTLOPMENT . PDECICION TOOLs - PRG3.ZHMS
(3)

Redore looking at these technigues in more detari, let uc

Tiret cunsiver tarce conceptys that I velieve to be crucial to
this wprroacn.

CONCEPTS

. decision mocde!l .
The coecicions maue ¥ cattle procucers regardaing tios,
control are determined vy four factors (Fig. 2) @ T




') the problem, 10 term. "of tick anag tick borne diraense
taallceae, ‘ .

1) the optiony avoirlanle to the producer, such a4 reswsutant
breede 0 ACHE 10 10ee., e o

111} the producer’s perceptions of the prouwlem  wnd 69 the
avarladr 24y ane et Tect rvenens 0 the ort rons, oo . .

tv) the prooucer ‘s objectives, inclucing <inancial goale anc
aMtaituce Lo raivw,

Fotie e Tae CeCta1On moae]

THE T o CONTROY.. (11T 10N
IROELEN AVA LLARLE

CRRADCTR T
2L YCEPTIONS

" DECISION

PRUDUICIR ‘€
002 CTTVES

e neec vo mnceret ane. oW the  vaRrianies o -.tars mode:
AT pgencs: thne Aactund tick control QeCteIons mAace by prooucers o9
NUr recearch an. exrencon ¢=fort 16 most likely o succeea. For
mstance, B OaueCers, may RIS CONSTIrained From implement ing
vrarticuie s convrwr actiong ny lack of finance or tneir perception
that certain ovtione wiii increase s,

Anot ner POLG LD E conwtraint 1 TaC oT knowleuvge or
mTfornation, which arings ue to the second concept.

~

¢ Tntormation gaps

TE wrocurers are to manace ticks 10 the best. way, there is a
certan set of knowiecoe an. n-ormation they neeuw Lo be Aware
¢, wuen as tae trox 1ive cucle, the imrortance oFf preec  in
cetermining the potent:al tick  crallenve, and  how to use
scaricices effectively anc safely. JIn practice, farmers are
tikely to be aware of far les= than this. Tne difference between
tne 'nformation that Jarmers have an. that whach they shoulo
nave, to make gnod cecyéions, is the information gap.

Where there 1s an antormation gap, tne important question

tnat then aritces 16 = what i6 the caune 02 thi& gap? There oare
several poscin-litiee (Tig. 4) ) ' .
t. Research gap: Sowe 0" the reauired intormation 1% just
wnnvatlesle Taeretore, 157 £ gap 1¢ Lo de closea, approeriate
recearch neeos Lo pe cavriel ont. : :

2. Ssnthesis/inttrpretat}on gap’' Recearch has bewen careieo oul

!




on the todic ol concern but thre gpformat ion hes 0ot Leen polico
togetner, annlynco and anterpreten 1o the contesst ol C9¢ =~rrmers
Prolems o thisc CREE, QPPPORE et e QUGUEMS @NC GECTC 0N FRajyags,
toois snould ne of value, :

A. Dissemination gap ' Part of fac reaton for wn infurmat on gap
at tae farm level may one that relevant antormat ion 14 Just not
reaching tne farmer. This impites tnal eXTEnsion Servicse  mny
neec to be tmproveo or that the Torm in which  in=ormat con s
relagee o the fwrmer neeose Lo by cnbnucd. )

4, Reception gap: Althouyt ogrmit ton gete throvyy to She
farmer, we may not be able to wt:iiee b properly osetewss he
LACKS the NECRSSary LACKOrounte «nowiectuec., I thia 1o the (aue,
more effort devotece Lo farmer training ¢ implicatec,

,Ciemrls] Tocecicion makang at the Farm Jevel 1z T0 be
improves, e~Tort needs Lo pe devoteo Lo taese  Conr alt cvataen
accorading Lo thaeir contripution Yo the overall informatron gap.

Fig. 4. lntformat ion gare associrated with tick contro’

RESTARCH GAY ! INTORMAET UN
e e e e e 5 5 0 0 0 b e e e 0 e o e e s o o e e+ PTG

- TU 45 AWARE 05
SYNTHESES/INTERPRETATION GAY .

0 o o Mt e e S o B 000 G L G R 0% GBS S Ve e G O e S B S0 GBC SBE Ha G et S S S O e S B O (Y SO T e S8 Cer e B o )

» INTORIMAT N RAP
DLESEMINATION GAP
T T T T T T T T N OMLE DR AND
RECIPTLON GAP TNTIMATLON

WHICH [FaRT 0

ACTUALLY mAVL

e oo . o S e 4 G G G2 S o e T S P e S St 400 s 9 G PO B S s S Bt B Y S0 B S O e S G SO e e S S e

- s ot o o

DESSE“INATION RICEPTION

INTERPRETATION

3. development pathways.

Agricultural uvevelopment can be VIEWEU &% a cYynamic prucess,
ite cirection being determines Dy pelitical procesces, €onomic
tforces, technologrcal cnange ane adoption, #nc o0 on. wWetn

“changing Livestock management practices, the nee¢ for nformat oo
and xnowleage on ticks and tick control at the -arm level (tne
information gap) will also change. Since there are t:me Tagy
wetween the inttiation of researcn anc the mplementat ion of ot
resulte, scientists have to try to precict the direction o” thesé_
changes to ensure that their recsearch 16 directed towards
procucing relevant intormation ane approdriate technniogs.

An example that will give come 10ea 0f the rtmrortance o
attempling to portravy tnts cevelopment process 18 given later 2’

tne Form o7 an historical prodiie  Jor cattle ticu relatec
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GEvCInPment:s e R Granage an Sy) Gloy 7))
TECHNIQUES .

The twd reces G ayatom. e CcCCITGITOR anp 9o ra ey At
vEre uentr et warlier, an-relation to (KT taty (e rern tae
turgetting” of recearon wne tae senlhenis / anterpre st oon /
Crzzemination 01 ite recults Lo pent manager <. : :

Tue rance o tecaniques that  can of  emploves o tacae
pPurposes can be grouprec 10t o ten o lassec = "ot or o raplaive
tecuniaques and “haro’ or guentitat tee Lecnntques,

Lo "Gt T /7 cesuapiave teonn guen

These  tecaniques are mronly  concerned with el oong b
1GENY ity the in LU Fezearch <l atedy, providing o systemas ¢ means

O anter-Cr1GC e anary proxiEm ocSintt con. Such technionts &b L ow
enart, arator ical o ane SCacomal o prora e, pteracoion o =te e,
WG e s o L Ee: Can W umee Lo nelp taent ¥y S key
comeonentse ane relatironshipe aseociatec with trek provien- and wo
oeterming the key questions tnat relate Lo thetr improver=ns . Two
ELame i€ are  weven pelow Lo L liuctrate tae nature o theuE
techniuaecs. -

Histor ical profile

The s eracal provile, cnown in T ge T P, NG ILE €L e
CWANYE S N magor factors a4 fecting tices ance tice  reiated
Frociems At A regional. level an ¥ie Granve o Sual, 3raril.,

nformation On ¢ach 0¥ the +actors snown 1IN Tiga. 2 was ostained
curing A worksnor anvolving screntists ance acministrators of the
Secreturi1at, o Avricultura, Rio Grance o Sul, in 1984, ’oucibie
o likely trenceg 1n eacn of these factoras coule then e ¢ . scusked
N the context @f thie “profile’, anc impltcations cvawn  Sor
trces,tice controed,s ane ticx relateu research. This ord Y1 le wae
re-:nveist.gated, up-uiateo anc moc i fred curing tne Bage wr Ksnop.

Interaction matrix

Thta seCcont example concerns syetems more oirect.y relatece
to ticks, pame.w the pacuock, cattie ance management  eystem.
Tae "mocel” shown in Fig. P ooncicates tene povinle reirt ondnips
anc mmteract ions setween | components I these susteny, The
conventron ueee 18 that a cot nercates a grfelt relzlronship
netween tae column component (which addects) the row coaponent.
Tnie tupe o+ tecnnique aliows wor K shop participents to
systemat ically wor< through the pocsibie relationshipese 10 the
sustem. It can then provice -

@) a sasis for identi<ying rewsearcn gaps,

) reveal interactions Lo consicer in  planning < ela and
lavoratory exper iments, anc ’

c) a r.ogorouye meang of cimplifying a compler system wvg A
preliminary stage in constructing a “aara’® simaiation wc.el, Jor
examtle. .

2. “dare® 7/ Quantitative technigues,

These tor i ques, . whitth usually nvolve computer e, can e
CONE NEC Tl eeld With recsearch  arest raneg ang prioraites, (Taqe
"ot ternn:ugesn). HOwever, they c2n 2140 ne more conceraes with

10
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wdVISory aest 1onG, Bne g o Lhits anpect that we well Tacge

cour attentann. Two example-/techniaues, converning itk proslems,
are uescrined below to iliuctrate the nature ane function of tae
techniques avatiable. : .

Simulat ion modelling

A vimulation mooel oF cattie ticw populations, hew alloweo
tae perdormance of & wnole range 0f (ontrol mexeures, nLiveing
cattie wreea, poasture wpeiling, oulirne ana aippine, to  ne
X 20 for B o vartety  oF climat ic cituat tone. Thae moovel,
ceveropned ny COTRO Divrieron of tSntomoiogy i Austrad o ang L€
Centre for Pect Management of Imperral Co:rtege, UoK., nus oecn 0+

V'c_'\:l_lef N oA Anmber oY waye - .
i) 1t has  helpec  us appreciate  tae importance 0f  noot
resistance in aetermining potential ticr cnsllenge,

Pi) the noeel hase oL EU Gt nvEst 1Oat e hOow Very Seec T
changes tn control strslegres can arfect taerr percorwence. For
Sanatance, we CAan assets the efreéect of ievel of ed-.caty of
acariciee  {reatment, as may pe asvociated  wieth o Fferent
treatment methods, on the performance of divferent control
strategies, ouch as otrategic (2 "‘weex) dipping or tarecshold
dipping.
BERR from numerous. nocel runs assessing oiYerent comnpinations
of contrqi metinods over w range of climat ¢ situations, overa:!l
recommendcat ions have been derived <for the nest otrategy in
S.C.Queenslanag, given tne level 0 serc recictance to ¢ wxe anc
an estaimate of climatic Favouranitity.
1v) finally, tne mocel hac enanlec ug to suugest 2 novel
"single cpelling ctrateoy — Ffor 0% Zepu-Jur opean Crose anaimale -
Laet can ¢vfectively control ticiks withou! resort to ac»ricices.

Expert systems .

Expert syetems are procrame that ‘can mimiIc nOow umadY experts
so1ve prosient. They cin 2@ user together with otler nowiecee
DASEC GUSTEMR, SuUChH Qs ata Dase managenent syelteme, Lrowsing
(+or inTormat  on) programi, simalation moaels ane pest watragement:
SIMIat on games, to pertorm four main roilEs 1N pest manduement -

1. Pract-catl pronlem solving — €.9. Glraganocinyg pest prosiems ang

recommene ing appropriate treatment, .

2. Infurmation Provision = e.y. how tO manage 2 p.unge  dip
. correctly, ]

3. Proonlem atructuring - n huilaing an expert syctem, reievant

ci1sciplines are ntegratec, pronlem components are relatec, »nc

‘Key revearch and " extension neeac for  improvea management are

definec. :

4, Training = Using an expert system, particularly wvith respect

te 4. anc 2. above, the user gaing ‘experience’ in aow teo tacule

particular problems.

Fig. ? 11lustrate. tne general 10e€a oF how an expert cystem
operates.

Fige ? A simple decision chart anc decitsion ruie

- - CATT..& BREZD *G -



. CUROPEANT o ZLRL - CROLYS FULL 7EBU? : . ‘
CLYMATE ™8 -

UNFAVOURABLE  FAVUDURARLE "

RQUTINE DIP ROUTENE DI

S TTKES ot O TIMIR PR
Yz AR YEAR
‘e
COMPUTERISED DECISION RULE . ’ !
, . ’ ’ «
IF Cattle vreee 1o Suropean . .
ane Climate s Tavourable
THEN Rout rne cap 5 times per year :
Tae to- gsecton of Tag. PG @cec Lion chart, that leaes
thne user, tnrouwgn a series of aquesztione, ‘o 2 reconmengal ion. The
Tower section 02 the Jigure shows how the sequence linikeo Hu beloe
Praer can D€ representec 1in the Torm 07 0 comput er i se. GeC s ion
rule. Two expert systems for ticx contre. anc Gigeane Uiagnosts,
CEVELIOPEL 1N WOrksnops,; can be found 1n the Bage worksnop report.
.
CONCLUSION
Guateme AanRAiv&E s ANC GeCiston ana.ys o toole can be 07 value
to research ane extension activities n past management. They can ’
D6 0 help in - : )
% precisely cetining teae proolem of tic(e ana t1ICK HOFNE CIGERLES,
% avsecsineg the “eacibility of sotential control methoos anc
practices, ’ .
¥ quent 1FHiNg HEeY FEGEAFCh anc acvisory cuent 1ong,
# generat ing hypotheses about tne reacons for pest outoreaks or
increases in pest statuc. . ’ .
* evaluating the technical anc economic eerformance of control
optinng,
*® getermining recommencat ione “for specit:c situations, etc.. : d
As shown 1n the subsequent workdnor reports, this approach
can Y particuiarly ctinmulating, ane generate many 1oedaus  anc
Proposals when used in an inter-gisciplinory wornKehvop. 4
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DESCRIPTIVE ANALYSIS OF THE TICK PROBLEMATIQUE ASCOCIATED WITH
. BEEF CATTLE IN CAMPO GRANDE, MATO GRUSSO DU SUL

Core workshop participants:

G.A.Norton = IICA consultant to EMIBRAPA/CNPGL

T D.E.Evans = IICA consultant to EMORAPA ~ PNPSA/CNPGL

J.Furlong - Parasitologist, EMBRAPA/CNPGL .
M.R.HONEr =~ .

‘Timetable:

Morning Afternoon ) Evening
Mon.19/12 Analysis 'Analssis Write-up
session I session II

Tue.20/12 Discussion with

A

INTRODUCTION

In the short time available for this workshop, the main
purpose has been to obtain a quick overview of the ptoblem in the
vicinity of Campo Grande to allow comparison with the previous

ctwo workshops. The expertise availablq"at CNPGC has also enabled

“ue to become acquainted with current ‘moaelling® activity

associated with ticks and to investigate further the idea o+ a
rule based diagnostic system. :

© REGIONAL LEVEL ANALYSIS

13
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CONCLUSTIONS AND RECOMMENDATID&S
This product has been a first step in the uﬁe of .a range of
soft® Gdescriptive) systems analysio techniques applied to tick:
‘and  tick borne disease problems in Brazil. 1t thas -

® provided partlclpanfﬁ with experience of how particular
techniques can be used to help understand something of the
complexity involved in tick and tick borne disease problems,

* "enabled them to assess the value of the approach, and

» Aallowed conclusions "to be reached on the nature of the
problems and the speciiic rescarch and implementation needs in
three regions: -
Hixed breed dairy C1tt]P - South East Rvﬂaon (Juiz de Fora)
European and mixed breed heef cattle - Snuth Region (Bage)
Zelw and mixad breed beet cattle - Pentral West Region
' . (Campo Grande)

The following Fecﬁmmengations are made:
1 Detailed follow-up of workshops

A more detailed follow wup of this 9eries af preliminary
worrkshons is rquired to confirm, or modity lts fnndingb and to
undertake a wore intensive inveatigation ot search and
implementation nweeds. It 'is envisaged that this wou]d be carried
out by EMBRAPA staff and othsr,colleagues who participated-in the
ociginal warkshop.

2. Research projects

; ~ These +Foljow-up workshops should also attempt to design
. research and implementation projects aimed at meeting identified
needs. -In the Juiz de Fora warkshop, for exawnple, a training
course for farnars and their advisers was recommended, while :in
intensive on-sarm case study was recomnended in the Bage
workshop, to monitor tick numbers and disease incitence, asuess
the effectivencus of acaricide treatwents, and investigate the
economnic aspects of tick. control. oo

3. Training '

To maintain the impetus of this project, at least one
suitable candidute within EMIRAPA should.be chosen for short term
training with the Knowledye Based Systems Group at Imperial
College (details of current projects are given in Appendix I). If
pousible, the period for this training echould: be warranged to
allow the candidate to.attend the course *Pecision Tools for Pest
Management® to he held at . Imperial College, University ot London,
11-22 Septemaer, 1937, . .

4. Compiiter systems

. A number of personnel at varions institutions are. currently
cevelop ng ana acapting computer mnodels and systems for wuse in
tirk tick norne digease résenrch ana control. ft is envisaged, in
the longer term, that. these various components could be
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incorporated in an overall system, as shown in Fig. 1. The form
of each system will depend on the intended . use, such as
surveillance, research, 1mplementation of control programmes,
assessing tick and disease risk, designing recommenoat ions, and
providing training and information services. .
Encouragement should be given to those involved in

- developing these components to coordinate their activities ang,

wherever postaible, to ensure that the components are mutually
compatible. .

Fig.- 1. Suggested livestock disease knowledge-based
management gsustem

REAL TIME = Climatic ' Disease :
INFORMATION - .Intormation surveillance

HISTORIC . - ’ Data base

- INFORMATION :

N Simulation ‘Climex Expert Mapping
MODELS models ' systems program

. \\ :

* OUTPUT Risk Forecasting of Recommendat ions

assessment disease development

' 8, Expert systems

. Expert systems, that can wmimic the way in which tick and
tick borne discases are diagnosed and recommendations made, could.
be- particularly worth developing in the future. They would not
only contribute to A general computer system (see 4. above) but
also facilitate greater links betwecen research and extension, and
provide a framcwork for a manual of tick and tick borne disease
control, aimed at extension officers and Ffarmers.

6. Workshop 1990 or 1994

‘Prior to the anticipated 3rd. International Conference on

‘cattle ticks and tick borne discases, Bouthern Cone countries of

South America, scheduled to be held in 1999 or 17994, it is

recommended that a two-week intensive workshop be organised for
participants: +rom Brazil and from Argentina, Uruguay, and

‘Paraguay. .

The objectives of this workshop would be -~ . .

i. to provide participants with experience in the use of “soft”
asystems analysis techniques to analyece the tick and tick WBorne
disease .probleme in the immediate wvicinity of the workshop
location (yet to be determined).

2. to acyuainkt - particivants with ‘hard® systems analygsts
techniques, including “Climex”, simulation modeliing, expert
systems, anu other computer techniques that have peen applied to
tick and tick borne disease proonlsms in Brazil. °

3. to idenlify research and 1mplementation needs in the study
AFEA. . . ) )
4. to determine how both ‘so?t° and ‘hard! systems analysis-

techniques can he used 1n the future to assist in research and
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wanagement programmes associated with ticks ‘and tick Dborne
diseases.

It is also rerommendéd that the workshop be based in an area
where - .
# there are challenging problems associated wvth ticke and where
access to farms is relatively convenient,
# workshop facilities and accommodation can be provided at one
site, ‘ ) .
# local scientists and advisers would be willing to collect
relevant information in the area prior to the workshop.

Summary results of this workshop would then- be presiented to

a wider audience by UEvotnng one day of the International
Conference to this subJect.
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DESCRIPTIVE ANALYSIS OF THE TICK PRDBLEMATIOUE ASSOCIATED WITH -~
BEEF CAFTLE IN BAGE REGION, RIO GRANDE DO SUL

.

Core workshop participants:

G.A.Norton - IICA consultant to EMBRAPA/CNPGI
- -t D.E.Evans = IICA consultant to EMIRAPA - PNPSA/CNPGL
. ‘J.Furlong -~ Parasitologist, EMBRAPA/CNPGL
" "A.da Cunha Pinheiro - Parasitologist, EMIRAPA/CNPO
F.P.Alves.Branco - Parasitologist, EMERAPA/CNPO
. A.M.8acco - Haemoparasitoloygist, EMBRAPA/CNPGC
" J.Machado da Silva - Ministry of Agriculture - DFA/RS
D.Radley = Technical Cooperation Officer, ODAISAA-RS/IPVDF
‘C.C.P.Arteche - Technical Adviser, Lanifjcio Albornoz - RS

.
’

YTimetable

N Morning . Afternoon Evening
- Mon.i2/12 - " Introductory © Orientation-
’ lecture session
Tue.13/42  Visits to 3 “case study” farms Write-up
- ”¢¢{$4/12  -_ " Analysis Discussion with Write-up
L : . ' session I farmers, advisers, -
B ' CNPO sta+f )
N . o . o .
o ©-. Thu.i3/42 .. .. Analysis Final - Write-up
o ) . “ session II analysis ' '
N TFrili6/12 L Welte—up Discussion with

IPVDF staff

- INTRODUCTION

S ‘The purpose of this workshop, as with the Juiz de Fora
C.workshop, was to-provide experience for the participants in a

range of analysis techniaues, to obtain at least a preliminary
. statement of the tick problematique asociated with beef cattle in
£ ‘the Bage area, and to identify -key research / iwmplementation
«7 . needs. The same qualification applies to this report as to the
L . previous one. Since the ‘results’ were ootained in 3 days, they
.7 _should be regarded as very preliminary, leacing hopefully to a
<7 . “more rigorous description and appraisal of the problem.

Tick problems in the Bage region, as in Juiz de Fora, are
influenced by such. factors as stocking rate, cattle breed,
pasture improvement and climatic favourabilits (see Fig. 1 in the
. Juiz de .Fora report)., ilowever, a significant difference in the
Y . Bage region is aegree of concern for Tristeza (Babesia/Anzplasma)l

problems. Accordingly, much more attention has been given to this
problem. : .

“In view of the. interestn .and- expertise of the B8ag:

.

17



Rascenadl L4

.

participants, 1t was decided to

with a seasonal profile
these had not heen possi

ang an

initiate the farm level ana]s&isﬂ
expert system exercise. Both of

ble in the time available in the Juiz de
Fora workshop, and therefore extended the range of. technicques
employed by the core group.

An outline of the 6vera11 analysis is provided in Fig. 1.

REGIONAL LEVEL ANALYSIS

An historical profile, portr

factors associated with

the period 1940 to 1984,

Fige ?)e This profile

participants to correct, up-
information. Further inputy

tick prob

provided

asing the changes in important
lems in Rio Grande dn Sul over

has already been described (Section I,

the basis for a scub-group of
date, and add aadit ional

to this analysis were also obtained

from staff at IPVDF, Secretariat of Agriculture,Porto Alegre.

Historical profile - amendments

.

The major modifications to the original historical profile

are as follows -

1. Land allocation:

At present, approximately 30%Z of the totalllané'area in the
s improved pasture, and 65X is native
pasture. However, it is common practice to crop for 2 years and

region- is arable, S% i

leave a fallow for 3 years,

providing grazing for cattle during

this period. An increase in cattle density therefore may be

" exaggerated. . .

2. Regional cattle numbers:
. In recent years there has been a slight. decline iIn the
regional herd - from 43 to 12 million head.

3. Breed changes:
The proportion of

Zebu-cross

cattle was over-estimated in

the original protile. In 1984, the figure for cross-bred  cattle

should have been 40%,

having

increased now (1988) to 60X.

However, this Tigure does not just include Zebu crosses but alsb

Europﬂan X Furopcan cros

b-1-3 %

The current estimate for Zebu croas cattle is 30 to 40% of
all cattle in Rio Grande do Sul:
this level, Cross-hred Europe
approximately 20X of the regional

to increase at the expen

s8¢ of the

it is expected to remain around

AN cattle now account for
herd: this figure is expected

pure-hred European stock.

Pure-bred Zebu cattle are not expected to increase to any
degree, cold winters and the wide availability of A.I. reducing
the attraction of pure Zebu.

4, Tick numbers:
Participants agreecd

ticks por head per Year

to oxtremely low levels

with the

and cexpect

of ticks,

some properties. However, in view
resistance in some arcas, there may well be an increase in tick
es if resistance does in fact occur.

nmners on some propert

9. - Acariciaes:

18

original Pstimate of uumber uf
the downward treid to ronttnue-
and to virtual eradication on

of the suspicion of pyrethroid '
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Synthetic Pyrethroids remain the predomipnant acaricides,
calthough there has been some resurgence in the use of Amitraz: it
is expected to remain at the current level of. use. Major reasons
for the inacrea<e in Amitraz use include:
the reduced necessity to protect against Berne .(Dermatobia),
whith allows the cheaper Amitraz to bhe used, and
the rotational use of chemicals in some areas as a possible meansn
of delaying the onset of acaricide resistance.

b. Number of dippings:

* The average numnber of 5 dippings per year, ranging from 2 to
10 dupplngs, is not expected to change significantly in the near
future. ' :
7. Babeﬂ.onnn/ﬁnaplaﬂmosiu: .

The incidence of both diseases, ldentified in the original
analysis, has continued .to increase.: It I8 expected to increase
even further, being the major preoccupation of many producers.
The powsibility of a vaccine becoming available is seen as the
chief means of reducing this problem.

8. Berne (Dermatobia): :

Dermatobia continues to remain at the low levels suggested
in 1986 although, as pointed out 1n S ahove, a change in the type
of acaricide usetd may permit Jocal resurgence of the pest. For
" instance, if pesticide resistance occurs in ticks, the first
reaction is likely to be .an increase in pyrethroid use, giving
greater control uf Dermatobia. However, the longer term response
to pyrethroid resistance will be a switch to other chemicals.
Since Amitraz is the most obvious substitute at present, this
will result in an increase in Dermatobvia.

JIn addition, four Ffurther items have  been added to those
originally identified in {986 -
?. Dairy industry: .

Since there are 2 million dairy cattle in Rio Grande do Sul,
out of a total of {2 million cattle; they constitute an important
and high risk ‘section -of the cattle industry in the region. It
was commented.that the dairy industry traditionally has received
little attention and technical support in the State.

190.Inproved pasture:.

. As well as changes in pasture area, as determined in 1986,
it is important (o recognise changes in the area of improved
pasture. This has continued to increase since the §1970's,
currently accounting for approximately 5% of the total land area.

1f{.Adoption of animal health practices: : :

A series of animal health prectices have heen aaopted in the
region over the past 20 veara. In the 1960°'s, antihelminthics
"were adopted. Since 198% it has neen obligatory to vaccinate
‘against  Foot and Mouth discase. This involved (iritially)
mustering animals every 4 montha, which initiated produceres 1n
having much greater and freaquent contact with their cattie. Also,
being used to the idea of vaccination, there is unlikely to »de
aly pruvucer reaistance to the adoption of a Babesia vacgine, if
and when it necomes locally available. As already noted, the hign
rate of. wdoptinn of synthetic pyrethroids in the late 70°s and
early B0°'a, and the consequent decline in -tick numbers ano
increase in Babesinsis problrms, will reinforce the propensity to
‘adopt the vaccine. .




.Clam#tcc ¢¢vourau|llts A
Recent average tpmpﬁraturcr in Rio OGrande  do $Hul have
increased, possinly associated with the global. increase in
temperature. Thia hae resulted in higher winter temgveratures and
greater tick survival. If this trend continues, the distribution
and status of the pest is likely to increase.

FARM LEVEL ANALYSTS

T obtain some indication of the practical problems
associated with ticks, three case studies were carried out in the
Bagoe region. The major points obtained from each of
these interviews with prooucers are reported in Table 1. As in
Juiz de Fora, a discussion session was also held subsequently
with prooncers, ' aocvisers and scientists from the Ceéntre,
providing an additional wmeans of . aussessing how' tick related
prohlems are perceived. Table 2 presents the salient points
raised during -.this session.

More detailed analysis of the tick and tlLk borne disease
problem took two {orms. First, as a means of viewing tick
problems within the cuntex of the oaverall beef production
system, ‘a seasonal profile has been constructed. Despite the
range of farm types in the region, It was felt that a typical
seasonal pattern could be recognised over this range.

‘The seconi form of analysis, concerned with decision making
in tick and tick pnorne disease control, emnployed an expert system
format. In aacition, when tick borne disease was discusvced, a
simple 1ife cycle waa used to elicit ideas, and provide a check-
list, for control options. - : '

Seasonal profile

The seasconal profile, shown in Fig. ?, includes climatic
factors, grasu biomass, cattle biomass and numbers, ticks, tick
diseases and control measures. Further analysis of this protile
could include an attempt to obtain more quantitative information
on each component, an analysis of the possible Interactions
between the various components over time (including the use of an
~interaction matrix, as in the Juiz de Fora workshoe = Fig. ?),

and consideration of the nest time at which . to recommend
particular practices. For instance, this profile can provide a
nseful framework for discussion of the best time at which to
apply & Banesi) s vaccine, taking into account livestnck movement,
labour availavility, tick numbers, nutritional stress of the
cattle, etc.. : .

Decision rules’/expert system:

To investigate the problem oV deriving recommendations for
tick an¢ tick horne disease control, three exercises  were
connucted: one on tick control and two on aisease control. .
Tick contrnl recommendat ions .

The factors which rotentially moght be taken into account in
mak ing recommendat ions for tick control were outlined in the Juiz
de Fora workshop (lsig. ?). In the B3age workshop, a decision chart
was constructed for W specific problem, to illustrate the
~=tential of the averoach. .

.
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‘To keep lLhe task manageable, & very specific prablem was
considered = "High tick numbers. have been detected’. The
questions that would need to be answered in. arriving .at a
recommendat ion for this problem were discussed within the group,
and several of the paths were completed, as shown i the decision
chart in Fig. ?.

.Whnere treatment with acaricide has been carried out, and yet
there ia still a high tick numher problem, a whole .series of
“"trouble-shooting® questions need to be asked to try to identify
why dipping is not effective. A number of possihilities exist:

a) kill-per dipping is not adequate. This could result from
incorrect chargina/recharging of the dip, a leaking dipping tank,
dilution of the dip through rain or run-off, Ffailure to agitate
the dip or run the First 5@ or so animals through the dip a
sécond time, a low mustering %, and s0 on. . '

b) dipping strategy is not adequate. For the breco of animals
the producer bhas, the climatic Tavourability of the paddocks, the
previous history of ticks, the methnd of acaricide treatment, and
other. relevant factors, quections could be asked that would
determine whether the overall strategy the producer is using
could be expected to cope with the tick challenge he might
expect. . .

c) reduced host resistancé. The high tick number may be the

‘result of host resistance being lower than might be expected. For

instance, cross-bred cattle may have less Zebu content than
supposed or the animals may be under extra stress.
d) highly favourable micro-climate. Grazing the cattle on
improved pasture or the incidence of weather conditions that are
particularly favourable to ticks, may also account for high tick
numbers. : X

As well as the decision chart (Fig. ?), which concerns a

'vérs small proportion of the overall .decision rule approach, an

expert system, based on Fig. ?, has been produced using °EXSYS
PROFESSIONAL", an expert system software shell.

.

~Tick borne disecase control

Decision waking rules were also.explorea for two tick borde
disease probl:ous - disease diagnosis and control recommendations.

Before avtempting to develop these decision rules however, a
life-cycle diagram,  illustrating the process oV invection, was
used to ident ¥y and provide a checklist of the options for

‘control (cf. the tick life-cycle diagram used for tick control in

the Juix de Fora workshop, Fige. ?). A summary of the options
listed is shown in Fig. ?P.

To recommend optiions for tick borne disease control it is
first neceusary to identify the dicease involved. The decision

. chart, shown in Fig. ?, indicates the factors that need to be

considered 'in diaynosing tick borne diseases. Clearly, this is a
very preliminary attempt.Further development of this approach
might include =z more general livestock diagnosis system that
would operate at wvarious levels of information and of user
(veterinary) experience of livectock pests. .

For (nustance, it might be usetul to develop a system that
enahles the risk of particular dJdiseases to be adsessed In
situations where laboratory diagnosis facilities are unavailable
or not immediately accessible. Such a system would rely on
indirect ‘ciucs’ that a vaterinary adviser could use to assess
the likely caucse of a particular  problem, prior to laboratory
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Babesia and Anaplasmosis. ; .

For this technoloyy to be succesatully implemented however,
it needs to oe agapted to suit Bragilian conditions. As part of.
the process of producing this appropriate technology, it is
arguerd that a rigorous analysia 18 required of thé tick and tick
borne disease problem, including its biological, technitai,
economic, cultural and political dimensions. The realistic
evaluation of specific R & D projects, such as improvea tick
control options and vaccines, can -only be undertaken within this
broad analytical framework. Similarlz, the greater appreciation
of the problem obtained througn this approach can be crucial in
determiring how best to implement reséarch results via Government
planners, extension workers, and the cattle producers themselves.

Systems analysis techniques provide a means of undertaking
this broad and rigorous analysis of livestock pest problems.
Following the °‘Second Internationaxl Workshop on Tick and Tick
"RBorne Diseases and Insect Pests of Cattle - Southern Cone
Countries, S. America’, held in Porto Alegre, April/May, 1986,
EMBRAPA decided to initiate developments in this field.

ne aspect of this has been the organisation of a series of
workshoprs, involving key EMBRAPA personnel concerned with tick
and tick borne disease control, as well as other scientists from
collaborating institutions.

G.A.Norton D.Sc.

Director, Centre for Pest Hahagement. o .
Imperial College,

.University of Laondon, U.K.

IICA consultant to EMBRAPA/CNPGL, Brazil

D.E.Evans Ph.D.
IICA consultant to EMBRAPA - PNPSA/CNPGL
Coronel Pachgco - MG, Brazil
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- DESCRIPTIVE ANALYSIS OF THE TICK PROMLEMATIQUE ASSOCIATED WITH
’ DAIRY CATTLE IN JUIZ DE FORA

Core workshop participants:

G.A.Norton = IICA consultant to EMIRAPA/CNPGL
D.E.Evans = IICA consultant to EMBRAPA - PNPSA/CNPGL
J.Furlong ~ Parasitologist, EMARAPA/CNPGL

A.M.Lemos = Animal Brecder, EMBRAPA/CNPGL
T.M.Saueressig ~ Parasitolpgist, EMBRAPA/CPAC
F.E.P.Magalhaes - Parasitologict, TMERAPA/LANARA
R.Leite - Parasitologist, UFNi

A.H.de Fonseca - Parasitologist, UFV

Timetable:

Morniﬁg Afternoon Evening
Sun.4/42 ’ Orientation
' session
Mon.5/42 Introductory Analysis : Questionnaire”
lecture sesslfon I . design
Tue.6/12 ' Visits to 5 “case study’ farms . UWrite~up
Wed.7/12 Analysis Discussion with Write-up
session II CNIPGL. specialists
Thu.8/12 Analysis Discussion with Write-up
session III . farmers and

advisers

Fri.9o/12 Final ‘ Group seminar
analysis to CNPGL staff

"INTRODUCT ION

The purpose in carrying out this analysis was threefold
{.to provide experience for the group in applying a variety of
daescriptive and decision analysisa techniques to the problew of
ticks in dairy cattle, . ' .
2.to procuce. a preliminary statement of tihe problematique in the
Juiz de Fora area,
J.to identify key research and inplementation needs in ticks and

“tick control.

Since the analysis has been completed within 4 daysn,the
details it contains and the conclusions drawn snould he regarded
with caution. Neverthreless, this report does represent at least

"firust ashot® or preliminary statement o+ the problem, providing a
hasis <or Further oaevelopwent. We also belicve that the

conclusions drawn merit further attention.

an outline of the analysiu e proviaed in Fig. 13 further
details. on eoch component can be Tound on the page indicated.
h
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" The tick and tick cdntroi éroblem

Tick challenge and the consequent reduction in milk yield is
influenced by a‘range of factors, including climatic effects and
the impact of such management related factors as breed, sntocking
rate and acaricide treatment (Fig. 2). The latter,in turn, are
influenced by other variables, particularly the price of milk and
the cost of labour wanc other inputs. One aim of the descriptive
analysis is to identify and portray in more detail the key
components of this system, their relationships,. interactions and
trends. ’

The analysis is divided into two main sections, dealing with
the regional and farm systeme seperately (Fig. §).

REGIONAL. LEVut‘ANﬁLYSIS

Our mat: concern here is with the changes that have taken
place ovaer tine in tihe key components, and how they are likely to
change in ‘the future. Our impression of the overall trends are
indicated in ¥ig. 3. This historical profile has been hased on
evpertise within the group, from discuseion with  farmers,
agvisers and ctatf of the Dairy Centre. The major points raised
during the mesting with the latter are given in Table {..

FARM LEVEL ANALYSIS

To aain some indication of the tick and tick control
pronlems faced by Farmers in the Juiz de Fora region, a serles of
case studies were. undertaken hy visiting % farms, representing a
range o+ farming types, The key information obtained from these
vigsits ies set out in Table 2. In addition, a discussion was held
with invited farmers and advisers: the main features of thin
scesion are given in Table 3. .

With Lhis appreciation of the problem, further analycis was
carried out te identify, in more detail, the options .for tick
control and the relationships and interactions affecting tick
challenge (Fig. 1). .

‘Brainstorming®

Using the life~-cycle of the tick as a means of stimulating
ideas, the group identified 25 options for tick control in a
‘brainstorming” session lasting an hour or so (Fig. 4). This
list, which huas been compiled without regard to the feasibility
o each ostion, provices a checklist of options on which further
reicarch might he undertaken. However, vefore being used in this
way, a further analysis of each option would necd to Dbe
uncertaken, to explore the poasibility of modifying the option to
make it more €ffective and/or more feasible.

Interaction nobrixn . .
’ N .

Thie ted 1iqne‘nluo provides 2 kind of checxliat, although
in thar caze, e are conceraad with ident isfying the relationshins
and  .ntoract s Lhat can oceur between climatic. management,
pasture snd oo seatures (Fig. ). The interaction matrix, shown
i Fig. G, pertrays the linkavcs between the various components.
A vot indicates that the respective column compdnent 15 thouyght

- " A A




L o oo s e A e i e :
to have @A direct effect on the row  component. .

Secondary and subsequent linkages: can be traceo through the
system via horizontal ane vertical connections,. For instance,
pasture -improvement can have @ direct effect on grass apecies,
grass structure, grass quality, ana cattle density ano movement
(as shown in column "S). Moving horiczontally along row 4, to
column 19, and moving down column 10, we can see¢ that graus
species can affect larval survival directly (due to stickiness
for example) and also affect grass structure and yrass quality.
These 4in turn can affect micro-climate and nutrition, which

.affect eyy and larval survival and the tick resistance of the
animals. ) .
' As well as providing a wmeans for sustematically thinkxing
about relationships in  the system, the interaction materix
also serves as a descriptive model, allowing detailed studies cn
-particular compounents of the system to-be related to other
cccomponents, albeit in a sinple way.

The next “wo sections are more concerned with implementation
aspects, and how tick management wmight be improved.

Information and knowledge need . : .

One. conclusion that arose from discussion with advisers and

farmers was tene need for a short training course. For such a

course ‘to have maximum impact, it must cover .those topics which

‘advisers and ftarmers need to be aware . of it they are to make

' sound tick control decistons. A short group session was spent in

“listing these key . information and knowledge needs. This list,
which i not necessarily conplete, is given in Table 3.

Déslgning tick control recommendations
A longer term objective of this project is to develop 2an

expert system for tick control. This would not only provide the
opportunity Ffor acvisers to have access to computer information,

: provlem solving and training programs, but would also provice a
i rigorous means of desianing an extension manual. :

. It was not peossible to make much progress in the development
. of this expert «ystem in the time available in this initial
" workshop. tHowever, as a preliminary stage in this process,

attention was siven to the stepe that would seem to be necessary
in reaching a recommendation on acaricide use. This model for tne

. e design of recoumendations ror acaricide use is set out in Fig. 6.
CONCLUSION
. In the course of this workshop, a number of questions have

been raised and duplications drawn about future research and
T . extension. Some key conclusions are listed below wuncer three
. major headings -~ ’

Research gaps
There is an urgent need for. investigatious into on-+arm
acaricide a2pplication, concentrating particularly on

i. the effectiveness ofF  on~<arm  equipment and treatwent,
incluging the rractice of only treating areas of the cattle whare
ticks are seen. '
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2. " the effectiveness of commercially available ‘acaricides.
3. the reasons for ‘poor." treatment, such as cost saving,
poorly maintained equipment, and lack of.’kn0w~how'g

Implementation géps

A one-day training course on ticks and tick control should
be conducted for advisers and farmers, the course content being
based on information needs (Table 2). :

Further systenz analysis work

Two topice merit “urther attention
1. the developuent of an expert system for tick control in Brazil
2. the use of the Australian simulation model to provide a means

of assessjng the economic pgerformance of different control.

methods and strategies, including questions relating to “pour-on’
and “spot® treatment of ticks.
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INSTITUTO INTERAMERICANO DE COOPERAGAO PARA A AGRICULTURA

O Instituto Interamericano de Cooperacio para.a Agricultura
(IICA) é o organismo especializado em agricultura do Sistema Intera-
mericano. Suac origens datam de 7 outubro de 1942, quando o Conse-
lho Diretor da Unido Pan-Americana aprovou a criagdo do Instituto
Interamericano de Ciéncias Agricolas. '

Fundado  «omo uma 1instituigdo de pesquisa agrondmica e de
ensino, de pés-graduagdo para os trépicos, o IICA, = respondendo as
mudangas e novas necessidades do Hemisfério, converteu-se progres-
sivamente em um organismo de cooperagao técnica e fortalecimento
institucional no campo da agropecdiria. Essas transformacodes foram .
reconhecidas oficialmente  com a ratificacdo, em 8 de dezembro de
1580, de uma nova conven¢ido, que estabeleceu como fins do IICA
estimular., promover e apoiar os lagos de cooperagido entre seus 231
Estados membres para a obtengio do desenvolvimento agricola e do
bem-estar rural. .

Com um mandato amplo e flexivel e com uma estrutura que per-
mite a participagdo direta dos Estados membros na Junta Inter-
americana de Agricultura e em seu Comité Executivo, o IICA conta com
ampla presen¢a geogrdfica em todos os paises membros- para responder
a suas necessidades de cooperagdo técnica. )

As centribuigtes dos Estados membros e as relagdes que o IICA
mantém com 12 .Paises Observadores, e com varios organismos interna-
cicnais, lhe permitem canalizar importantes recursos humanos e
financeircs en prrol do desenvolvimento agyricola do Hemisférin.

0 Plauno de Médio Prazo 1987-1991, documento normativo que
assinala as pricvridades do Instituto, enfatiza acdes voltadas para a
reativagio do setor agropecuirio como elemento central do crescimen-
to econtmico. Em vista disso, o Instituto atribui especial impor--
tincia ao apoiv e promo¢io de acibes tendentes a modernizagdo Lecno-
légica do caupo e ao fortalecimento dos piocessos de integragéo
regional e sub-regional. )

Para alcangar tais objetivos o IICA concentra suas atividades
em cinco areas fundamentais, a saber: Andlise e Planejamento da
Politica Agraria; Geragido e Transferéncia de Tecnologia; Organizacao
e Administragio para o Desenvolvimento Rural; Comercializagio e
Agroindistria, e Saude Animal e Sanidade Vegetal. :

Cssas areas de agio expressam, simultaneamente, as neces- '
sidades e prioridades determinadas pelos propios Estados membros e o
dmbito d-» trabalho em que o IICA concentra seus esforgos e sua
capacidade teécnica, tanto sob o ponto de vista de seus rerulsos
humanos e financeiros, cowmo de sua relaglio com outl1os o1Qunismos
internacionais. i



.

Programa II. Geracdo e Transferéncia de Tecnologia

O Prograia de Geracgdo e Transferéncia de Tecnolngia
é a resposta do IICA a dois aspectos fundamentais: (i) o
reconhecimento, por parte dos paisés e da comunidade
técnico-financeira internacional, da importincia da tec-
nologia para o desenvolvimento produtivo do sktor agrope-
cuario; (ii) a convicgio generalizada de que, para apro-
veitar plenamente o potencial da ciéncia e da tecnologia,
é necessario que existam infra-estruturas institucionais
capazes de desenvolver as respostas tecnoldgicas adequa-
das &5 condicdes especificas de cada pais, bem como um
linearonto de politicas que promnva e possibilite que
tais infra-estruturas sejam incorporadas ans - processos
produtivos. ' ' -

llesse contexto, o Programa II visa a promover e
apoiar as agiies dos Estﬁdos membros destinadas a4 aprimo-
rar a .onflguragdo de suas politicas tecncloyrcas, forta-
lecer a organizagio e administiagdo de seus sistemas de
gerag:y e transferéncia de tecinnlogia e fac:litar a
transf2réncia tecnolégica internacional. Desse modo serd
possivael fazer melhor aproveitamento de todos os trecursos
dispotiveis e uma contribuigido mais eficiente e efetiva
para a solugdo dos problemas tecnoldgicos da produgio
agropecudria, num 3mbito de igualdade na distribuigdo dos
beneficios e de.couservagiio dos recursos naturaiw.




Esta publicagdo foi reproduzida na Grafica-
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