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APRESENTAGXo

A reprodugdo e difusdo des Relatérios de

' Consultores, no &mbito restrito das Diretorias das

Unidades do Sistema Nacional de Pesquisa Agrope-
cudéria, vinculado & EMBRAPA, tem como objetivo
principal o de divulgar as atividades desenvolvidas
pelos consultores e as opinides e recomendagdes
geradas sobre os problemas de 1interesse para a
pesquisa agropecuidria.

As alividades de consultoria s3o realiza-
das no &ambito do PFrojeto de Desenvolvimento da
Pesquisa ' Agrtopecudria 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 138/IC-BR e 760/SF-EBR, assina-
dos em 14 de mar}o de 1985 entre o Governo Brasi-
leiro e o BID.

As opinides dos consultores s3o inteira-
mente pessoais e n3o refletem, necessariam=nte, o

' ponto de vista do I1ICA ou da EMBRAPA.

A coordena¢do dos Contratos 1ICA/EMERAPA
agradeceria receber comzntdrios sobre estes rela-
térios. 1/

: 4//1@%9.
.[( g

Horacio H. Stagno
Coord=nador Contratos IICA/EMBRAPA
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11ICA/ENDRAPA CUNTRACT

CONSULTANT FINAL REPORT

I. Consultant's full nane: Nicholas Harris
2. Specialist in: Elotponie microscopte and immonoeitochemistry
3. Title of 1ICA Project: 2.5B.3 ‘

4. EMBRAPA Prograa for which con;ultahcy is provided:

PROGRAMA : PROCENSUL II1
SUB-PROGRAMA:  05-Recursos Geneticos/Controle Biologico

1ICA Project Activity Code: 2,SB.3.05 Aéninistr:t}vc Code: R 4884 B1B 03165

Title of Activity Cooperation with EMBRAPA on research and applications of
genetic resources, biotechnology and biologic control of

of T1CA Project plr es, diseases and weeds.

corresponding to thiz

consultancy-

CONSULTANT COHIRACT PERIOD ) OUTY LOCATI10% (Center)

November 207h to December 16th., 1988 | CENARGEN

COHTRACT EXTEWTION PERIOD "(If any) DUTY LOCATION (Center)

S. Financial supports PROCENSUL II



§. ACTIVIVIES UNOERTAKEN "BY THE CONSULTANT AND RESULTS

6.1 RCSCARCH OONE.UNDER DIRECI RESPONSIBILITY OF THE CONSULTANT

Research activities developed Results Achieved

During the period nf the consultancy a number of research topics were examined,
including:

6.1.1. Examination of “samples of seaed obtajond from Nicotiana plants possibly
transformed with the Brazil nut 2S gene: by optical and electron microscoupy and
irmunocylucheristiry

Background Examination of the ‘when and where' of transgenic expression
in ylants is of great interest to both the academic and practical application and
expioitation of the potential of this new bio-tecbnology. To be successful, :
transgenic expression of particular proteins may require targeting to specific
tissues or cell types; this requires both a knowledge of the interaction of the -
varjous proroters and targeting sequences, and assay of the temporal and spatial
distribution of the transgenic proteins. The latter is determined by
imtunocytochemicel techniques; an introduction to the background and general
protoccls bas been given in a previous report to I1ICA (ref 2.SB.3.05 / R 4884 B1B
03105 from 11-21st April 1988).

Results Samples 1, 2 and 3 were provided from PGS, Belgium via Dr B
Cander (EMBRAPA/CENARGER) of which two were thought to be derived {rom Nicotfana
tzbaccum plants transformed with gene for the 2S Brazil nut high methiouine protein,
the third sample being from an untransformed control plant. The backgrounds of the
soed sarples were hewever not known nor was any definitive information available as
to tbhe extent or level of expression of the transgenic protein. Samples were however
fixed for imnunocytocbemical examination, {ollowing protocols developed during a
previous 11CA supported visit to EMBRAPA/CENARGEN. After dehydration and embedding in
a suitadble acrylic resin, semi-thin sections were cut and the general bhistology ’
examined by ii,it microscopy, All samples exhibited a normal development ot embryo
tissues und endosperm storage reserves.

Antisera available for immunocytochomical examination of the
seed sections had teen shuwn to be specific for the 25 protein amongst a ‘total
extract of Brazil nut (by 2D gel) but it was pot known whether there was any cross
reactivity with any endogenous Nicotiana proteirns. Nevertheless sections of the three
sanples were examined using LA immunocytochemical protocols with final visualisation
by silver enhonceuwent of a secondary antibody-gnld ¢ollivwid conjugate, and also by EM
ipminocytocbemistry using secondary antibody-gold conjugates. Kesults obtained were
not cenclusive; all samples showed some seeds with a possible very low level of
staining, thus indicating some non-specific latelling of endogenonus Nicotfena
proteins, but there was alsoc some apparent varistion within the samples.”  Vitbout
information on the background of -the seed (¢, as from a single seed ELISA study to
determine the proportion of seeds with trancgenic expression, and tbe relative level
of travsgenic expression over any non-specific background) it was not possible to
fore any conmclusions. Further information obtaiuved later during Lhe cousultancy,
from FGS Belgium, indicated that they had not been able to demonstate any transgenic
protein expression in any of the samples provided, either by blotting ~r by
izrunccytochemistry carried out in Dr Engler's lab. Vork on these samples was (cont’
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thus discontinued, although they bad piroved very veeful for demonstrating both the
probleus that can arise during immunocytochemical localieation studies and also the
various aproaches that can be used in attempts to overcome such problems (see 6.4.2.)

6.1.2. Dxamination of a series of samples of Bacillus spbaericus: by electron
microscopy: in association with Dr X Csbral and P Vilarinhos EXBRAPA/CERARGEN.

Background Bacillus spbaericus, like B. thuringiensis, produces prectein
crystals which, when degraded by the alkaline pH and proteases of the insect larval
gut, generate toxins which kill the larvae. There is considerable scientific,
practical and comercisl interest in the production of such crystals and their
application in blolngical control (ref eg review by Aronson et al. (1986) Microbiol
Rev. 50: 1-24). Recently a new stain of B. sphaericus has been discovered’ at
EXRRAPA/CENARGEN and a series of sanmples were examined to determine {) wbether the
new strain produces such crystals, and if so, i1) at what stage during the cell
cycle, with particular empbasis on the timing in relation to sporulation. A
preliminary ultrastructural study had already been carried out by E. Santana of
ENBRAPA/CENARGEN ’ .

: Resiults Seven samples were examined forming a time series of the
dcvclopment of organisms ip culture. The sawmples represented 1) lag phase 2)
beginning of lug rphase 3) mid of log phase 4) end of log phase / early sporulatioa 5)
sporulation 6) lysis i, and 7) lysis i1. Samples were fixed in buffered aldehyde
. mixture and post fixed with osmium tetroxide prior to debydration and enbedding in

Spurr resin. Sections revealed the ultrasture of the organism at the varjous stagas
of development, including the generation of both spores and crystalline inclusions
witbin the cells from some samples. The work and results have beeo further detailed
in a report to CENARGEN. ;
6.1.3. Examination of cultured Baculovirus, associated nuclear polybadral bodies, and
nlkali-releasod virluns from pulybadral bodies: ifun association with Dr X Plaobeiro
ENBRAPA/CENARGER. . .

Background Apmong the interesting and important acadenic and practical
applications associated with Baculovirus in their role ia biological control,
_ EMBRAPA/CEFARGEN has already established a programme investigating the multiplicatioa
of Baculovirus in cultured insect cells. A preliminary ultrastructural study bad
already been undertaken by E. Santana to i) illustrate the development of virioss and
polyhedral bedies (PHB) during culture of the infected insect cells, 11) examine by
negative staining isolated viruses, PHBs, and alkali/protesse-rele~sed viruses (ARVs)
from FHBs. Some practical problems associated with specimen preparation bad beea
encountered witb 11i).

: Results Variations in specimen preparation were tested and
appropriate protocols for the negative staining of the viruses, polyhedral bodies and
ARVs determined. These protocols have been detailed in a wore extensive report of
praticals details beld by the appropriate EMBRAPA/CEFARGEN staff. The work also
indicated variations in the form of the ARVs dependent upon the nethod of their
product from the TliBs from infected, cultured insect calls.

6.1.4. Examination of the structure of cocoyam corus and the localisation of specific
gene transcription and translation products )

Background .As part of the inlensive international studies ioto the
control of plant gene expression with regard to possible exploitation fn mnipulation
of transgenic expression, there is particular interest in the {deuntification and
isolation of sequences which confer tissue-specific or tissue-enhanced expression.
In this context work by Drs LA Castro and M Carneiro at EMYRRAPA/CENARGER bhas
identified cequences of potential significance to the control of gene (cont



expression during root/corm development. The temporal and spatial patterns of
expresion of these genes need to be determined to assess their possible.application
in transgenic targeting to specific organs or tissves.

Three experiments have been initiated: i) an examination of the histology,
cytolegy and ultrastructure of the developing corms, 11) an {mmunocytochemical
investigation of the distribution of the specific protein of interest in the
developing corws and 111) an ivestigation by hybridisation histochemistry of the
distributinn of the nRNA for the corm-enbanced protein of interest.

Results A series of developing corms of increasing size were fixed
for histochenmical, cytochemical, ulrastuctural and histochemical investigations.
Tissue was.fixed and, after prolonged dehydration and infiltration, embedded in wax
and also id resin. Freliminary results were obtained showing histology of the
developing corms. The pattern of localisation of storage reserves wos fgund to be
related to both the age of the developing corms and the form of the differentiating
vascular system within the corms; preliminary ultrastructural studies indicated the
subcellular location of the predominant storage reserves within the corm. Tissue was
8lso prepared for the immunocytoogicel and bybridisation histochenmistry. Preliminary
irmnunclocalisation studies were performed using an antiserum specific to the corn
protein. This indicated some staining associated with the storage reserves although
the level of staining was Jow; because of time restriction further experimentation
was not pessible during the consultancy although appropriate variations in protocols
to improve °‘signel’ were discussed and the work should be carried out successfully.
Unfortunately radiolabelling for geuneration of appropriate probes for the in situ
bybridisation was not available during the consultancy but the methodology was
described and discuzsed in detail (nee 6.4.3). Full details of protocols employed
during tbe consultancy, and the variations that are appropriate to their use with
other differentiating tiscues have béen left in a report beld by various
EYBFAPA/CERARGEYN staff. Ip particular attention was drawn to the variatinuns sowetimes
required {n specinen preparation, particulerly fixation, to miximice the retention of
histeloglcal and cytnlogical detail but also alluw for appropriate histochemical
staining. A full range of publication references te the application of these
tecliniques was alse included.
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6.2 SUPPORT 10 RESEARCH UNDERTAKEN BY OTHER EHB‘APA RESEARCHERS

.R;sc.rch sctivities developed Rc:ult; tcb{eved

During tbhe perlod‘oftthe consultancy a number of research topics were discussed with
other EMBRAPA workers and in some instances prelimlnary experimental work undertsken;
such discussions included

6 2.1. Fixatioo techniques for the exasination of cryo-preserved (mouse) enbtyos -
with Dr R DeDem .

As part of his doctorate studies in Paris, Dr DeBem bad undertaken some
ultrastructural investigations of normal and cryo-preserved embryos. This wcrk was
of high quality aund indicated the potential significance of the Golgi-Endoplasmic
reticulum-lLysosome system in the loss of embryo viability. A series of similar
experiments, to be undertaken at EMBRAPA/CENARGEN were planned by Dr L'eBem; <some
points of potentinl flexibility in the protocols which should aid the experiuwentation
were pointed out. Attention was also drawn to the potential value of the zinc-iodine
-osmium tetroxide post-fixation method which is particularly useful for studying the
inter-relationships between the GERL and other paris of the eadorembrane system. The
detall of the protocol was discussed and eppropriate references provided (eg Harris
and Oparka (1983) Frotoplasma 114: 03-102) .

6.2.2. Examination of cyanophages by electron mi croscopy

Appropriate wethods for the negative staining and examination of very
smll volumes of samples of cyanophages, which are currently under investigation at
ENXBRAFA/CENARGER, were discussed and carried out. .

6.2.3. Fixation techniques for the examination of insect eggs - with Dr E Fonz

The phase partition method of specimen fixation was explained and
samples of insect egg were duly processed. Because of the extended nature of resin
infiltration required for such samples the specimens.were not examined during the
consultancy but potential variations and adaptaions of the metbod were explained

should the initial protocol require further modification.

6.2.4. Kethods for examination of fungnlly-infected insects to determine distribution
of byphae and conidia ~ with Dr M Tigano

Samples of fungally-infected insects had been prepared by E. Santana of
EXBRATA/CENARGER. The samples showed good retention of fungal structure etc bu tley
bad not provided the required information on the relationship between the fungal
hypbae, fruiting bodies and insect exoskeleton. Tbis was merely due to the fact that
tbhe sectioning had not been fortunate enough to cut in an appropriate part of the
sanples. Metbods to minimise the time input required to obtain sections through an
appropriate plane were explained; these involve a combination of semi-thin sectlioning
and conventional tbin sectioning, but may still require a substantial amount of
sectioning before ‘'striking lucky' (alternatively the appropriate section may be
obtained very quickly!)’ :



6.3 TRAINING ACTIVITIES DEVELOPED BY THE CONSULTANT

Type of . Nusber of beneficiaries

Date [ Training subject matter 4
event® Froa EMBRAPA|Fron other

institutions

The training p'rovi.ded is described more app.ropriately in 6.4. .

® Short Eour:ot. seminars, conferences, etc.

8.4 IN-SERVICE IRAINING PROVIDED bV THE CONSULTANT .

In-service training subject matter Hames of counterparts

6.4.1. Techniques for negative staining of samples fur ultrastructural analysis
Increasing use is being made of the negative staining technique for

examlnstlun cf, for exanple, baculovirus, cyanophage and bacteria samples being produced
at EXRRAPA/CENARGEN. Sone excellent results had already beeu obtained by E Santana but
there were, on some occassions, various problems resulting jn problems in image
interpretation. The causes of such problems were discussed, the advantsges of toking a
varied approach towards specific’ aspects of the preparation protocols were cunsidered,
and a se1ies of samples were alsd prepared. This training was appropriate to work being
carrjed out under 6.1.2, 6.1.3 and 6.2.2 above.
6.42. Innunocytochemistry at histological, cytological and ultrastructural levels

° Following on {rox work initisted out under an earlier 1ICA contract Gef
2.5B.2.05 / R 4884 R1B 03105 from 11-21st April 1988) fuither instruction in the detafled

application of immunocytorheqicaf techniques Lo studies of plant development and
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differentiation were given to E Santana and X Loureiro (EMBRAFA/CENAFGEE). Particular
attention was drawn to the flexibility required wben preparing samples, and to the need
to consider the size and nature of the tissues rather than just follow published
protocols too rigourously.

6.4.3. HylUrldisation histochemisiry at histological avd cytolugical levels.

Vith E. Santana and Marcelo Loureiro: the varjous criteria to be coinsidered
when vndertaking in situ hybridisation studies were discussed at length, and in
particular the potential variations in protocol timings reguired for different types of
tissues and experimental approaches. Tissue was prepared, and the importance of testing
different fixation metiinds stressed. Unfortunately we were unable to prepare suitatle

_ radioactively labelled piohtes during the cnn“»ultancy but this work is to carried out in

the follow-up work at EMBRAPA/CENARGEN.

6.4.4. Variations in slandard histolugleal and electron micruscopy protnc: ol to
accummidate ‘ubusunl' samples

Eliana Santana undertakes the processing and ultrastructural examination of
a wide range of biolngical samples at EXBRAPA/CENARGEN without the formal supervision of
an academic witb any exlensive background in such work. Under thesze circumstances she
has provided a service of high quality. Fumerous discussion were held throughout the
consultancy in which the variations in application of different EM methods were
considered; in particular with regard to the matching of general outline procedures to
the specific requirments of a particular ticsue or problem as opposed to a strict

. following of a protocol which had been applied to different tissues or problems.



6.5 ACTIVITIES IN SUPPORYT OF RESEARCH STRATEGY AND PLANNING

. Research program to which luﬁject satter is
Research subject matter :
concerned

6.5.1. Exanination of material far possible transgenic expression

Various discussions were held with EXBRAPA/CENARGEN siaff about the
ananlysis of trancgenic material by a range of immunological methuds. ‘Background
references and specific protocols, for eg single sced ELISA assay, have been provided and
are detailed in the technical report of the consultancy, copies of whichare held be
yvarious members-of EMBRAPA/CEKARGEN -

6.5.2. Develupnnnt of programme for establishing in situ bybridisation methodology

In association witbh 6:4,3, extensive discussions about the value and
specific application of thé In situ hybridisation method (particularly in association
with parallel immunocytochemical studies) were held. Development and application of such

wurk is planned (see section 9.)

6.5.3. Nethodology and specific protocols for future histological, cytological and

ultrastructural work
A range of projects were discussed wlth various EMBRAPA/CENARGEY staff

#16n YLV LREESE] "tlﬁdl RMRLLLE AdqUiteaaterand nuanhavianss ofc oPPRPREII G ARD S Sk

specighﬂ ;rsepe{'?'%gor'n‘ ﬁ?cd Aeea;aom‘%)natlan (safne detailed in sections 6.1 and 6.2 above

Subject matter on which links Persons, centers and universities

vere recosmended : recomended for contact




6.7 PUBLICATIONS AND REPORTS UNDERTAKEK WITH THE CONSULTAT'S PARTICIPATION

Auth (>)' Title of publication or Report and other
uthor(s

bibliografic identification

A series of publications and reports will bé derived from the work
undertaken during the consultancy, including the work on cocoyam, baculovirus and B.
sphaericus. Vork undertaken during the previous consultancy bas now bren ‘the subject of
conferenice proceedings, 1epnrts and some publications which are in the final stages of
preparation prior to submission to journals.

®* Personal, institutional, etc.

6.8 SUPPORT PROVIDED 10 EMBRAPA RESCARC"ERS IN THESIS AND DISSERTATION WORK

Hame of the student . Thesis subject matter and ginthe’is‘of advice




8. CONSULTANT'S SUGGESTIONS AND TECHNICAL OR INSTITUTIONAL RECOMMCNDATIONS FOR THE
INPROVEMCNT OF THE RESEARCH SERVICE

A general scientific background to some of the major research programmes
being undertaken at EMBRAPA/CENARGEN, and involving the histological, histochemical and
vlrastructural studies, has been given in an earlier report to IICA, and otbers are
cutlined above in 6.1.

Similarly, some recomnendations concerning -the establisbwent of staff and management
procedures for the EX unit have also been made previously.

During this consultancy. it was apparent the the EM-associated technician
(Eliana Santana) was beginning toprovide tbe research groups with a good service with
regard to their requirements for backup ultrastructural information. She has pioved keen
and willing to learn and adapt new procedures, and is presently limited by the lack of an
appropriate supervisor with an extensive background in histological and cytological work;
some belp and advice is however available from UnB and the two laboratories seem to.bave
& useful inter-relationship. It might be ‘appropriate for EMBRAPA to consider the
" possibility of sending Fliana for a period of further training in the application of
bistological, histochemical and ultrastructural techniques to one or more laboratories
where advanced techniques appropriate.to those required by the research programmes at
EY2PAPA are currently being undertaken. The initiation of such a training programme
might bte more appropriaste to the specific needs of tbe EMBRAPA/CENARGENresearch groups
than for example the training of staff who are currently employed only on ebort term
contracts and are possibly likely to leave. Alternatively the appointment of a senior
nmenber of staff, or the continuation of visits by appropriate consultants would be other
methods by which her developing expertise could be encouraged and promoted.
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9. AGREEKENTS OR COMMITINENTS ESTABLISHED NITH EMBRAPA RESEARCHERS IN-SERVICE OF

THE FUIUE( DEVELOPHENT OF RESEARCH IN IN[?COWSUL!ll1'S FIELD OF SPCCIALIZATION

. Follnwing some general discussions about the potential desirability of
continued collaborations between the consultant's 1escarch group and various EMBFAFA
groups, two specific programmes were determined for future collaborations,‘including the

- possibilities of exchange of staff and joint research funding applications.

10. CONSULTANT'S CONMENTS ON CIRCUNSTANCES WHICH AFFECTED THE CONSULTANCY WORK

It is again a great pleasure to acknowledge the enthuslasn. keen interest
and help and assistance provided by the scientific staff and workers at :
"EXBRAPA/CENARGEN. It may be apparent from the above that a wide and extensive
programme of work was under taken during the consultancy.and some interesting and
(hopefully) valuable results obtained; such a programme would not bave been possible
without the keen participation of all of those involved. It is perhaps a little unfair to
pick cut specific names but [ should record the valuable help of Eliana Santana, the
considerable enthusiasm of a very able student Marcello Loureiro, and tbe scientifically
valuable interactions with Drs Cabral, Carneiro, Pinheiro ‘and Paulo Vilarinhos. Last but
by no means least, it is true to say that witbout the considerable help and efforts of Dr
MJA Sampaio 1 have no doubt that the visit would have either not taken place at all or,
at best, been far less successful than it was.

Date: o . ’ Signature
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Programa II. Gerag8o e Transfeféncia 92 Tecnologia

-0 Programa de Gerag¢do e Transferéncia de Tecnologia
& a resposta do IICA a dois aspectos fundamentais: (i) o
reconhecimento, por parte dos paises e da comunidade
ticnico-financeira internacional, da importé&ncia da tec-
nolegia ra1 s o daszpvaluinents rredutive do coter syrope-
cudrio; (ii) a convicgfo genzralizada de que, para ;0>
veitar plenamente o potencial da ciéncia e da tecnologia,
& necessiério que existam infra-estruturas institucionais
capazes dJde desenvolver as respostas tecnoldgicas adequa-
das &s condi¢bes especificas de cada pails, bem como -um
lineamento de politicas que promova e possibilite que
tais infra-estruturas sejam incorporadas aos processos
produtivos. .

Nesse contexto, o Programa Il visa a promover e
apoiar as agdes dos Estados mambros destinadas a aprimo-
rar a configurag3o de suas politicas tecnoldgicas, forta-
lecer a organizagio e administrag8o de seus sistemas de
gerag3o e transfer3ncia de tecnologia e facilitar a
transferincia tecnoldgica internacional. Desse modo serd
possivel fazer melhor aproveitamento de todos os recursos
disponiveis e uma contribuig3o mais eficiente e efetiva
para a solug3o dos problemas tecnoldgicos da produgéo
agropecudria, num &mbito de igualdade na distribuig&o dos
beneficios e de conservagd8o dos recursos naturais.



INSTITUTO INTERAMERICANO DE COOPERAGXO PARA A AGRICULTURA

O ‘Instituto 1Interamericano de Cooperag8o para & Agricultura
(IICA) & o organismo especializado em agricultura do Sistema Intera-
mericano. ' Suas origens datam de 7 outubro de 1942, quando o Conse-
Tho Diretor da Unido Pan-Americana aprovou a criag¢3o do 1Instituto
Interamericano de Ciéncias Agricolas.. . )
) Fundado como uma instituig3o de pesquisa agrondmica e de
ensino, de pds-graduag8o para os trépicos, o IICA, respondendo as
mudangas e novas necessidades do Hemisfério, converteu-se progres-
sivamente em um organismo de cooperagio tdcnica e fortalecimento
institucional no campo da agropecuaria. Essas transforma¢des foram
reconhecidas oficialmente com a ratifica¢30, em 8 de dezenbro de
1980, de uma nova convengdo, que estabeleceu como fins do IICA
estimular, promover e spoiar os lagos de cooperagio entre seus 31
Estados membros para a obtengdo do desenvolvimento agricola e do
bem-estar rural. .

Com um mandato amplo e flexivel e com uma estrutura que per-
mite a participagfo direta dos Estados membros na Junta Inter-
amaricana de Agricultura e em seu Comité Executivo, o 1ICA conta com
ampla presenga geogrdfica em todos os paises membros para responder
a suas necessidades de cooperacdo técnica.

As contribui¢des dos Estados meimbros e as relagdes que o 1ICA
mantém com 12 Paises Observadores, e com varios organismos interna-
cionais, 1lhe permitem canalizar 1importantes recursos humanos e
financeiro; em prol do desenvolvimento agricola do Hemisfé4rio.

QO Plano.. de 'Médio Prazo 1987-1991, documento normativo que
assinala as prioridades do Instituto, enfatiza agdes voltadas para »
reativac80 do setor agropecudrio como elemento central do crescimen-
to econémico. Em vista disso, o Instituto atribui especial impor-
t8ncia ao apoio e promog§o de aGles tendentes 3 modernizagSo tecno-
ldgica do campo e ao fortalecimento dos processos de integragdo
regional e sub-regional. )

Para alcangar tais objetivos o IICA concentra suas ativicdades
em cinco dreas fundamentais, a saber: Andlise e Planejamento da
Politica Agraria; Gerag3o e Transfer&ncia de Tecnologia; Organizagsdo
e Administrag8oc para o Desenvolvimento Rural; Comercializagio e
Agroinddstria, e Sadde Animal e Sanidade Vegetal.

Essas dreas de agdo expressam, simultaneamente, as neces-
sidades e prioridades determinadas pelos prépios Estados membros e o
ambito de trabalho em que o IICA concentra seus esforgos e sua
capacidade técnica, tanto sob o ponto de vista de seus recursos
humanos e financeiros, como de sua relagdo com outros organismos
- internacionais.



Esta publicagdo foi reproduzida na Grafica
do Escritéorio do 1ICA no Brasil, em Brasilia, em
janeiro de 1989, numa tiragem de 100 exemp]ares.

Fe:ponséve1s pela reprodug¢do: Jadir José dos
Santos e Mur1llo Sodré da Silva.









