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APRESENTAG Ko

A reprodug8c e difus80 dos Relatéries de
Consultores, no S&mbito restrito das Diretorias das
Unidades do Sistema Nacional de Pesquisa Agrope-
cuadria, vinculado & ENBRAPA, tem como objstivo
principal o de divulgar as atividades deasenvolvidas
pelos consultores e as opinides ‘e recomeandag¢des
garadas sobre os problemas de intereasse para a
pesquisa agropecudria.

As atividades de consultoria s3o realiza-
das no ambito do Projeto de Desenvolvimsnto dz
Fesquisa Agrtopecudria e Difus3o de Tecnologia na
Regido Centro-Sul do Brasil - PROCENSUL II, finan-
ciado parcialmente pelo Banco Interamericano de
Desenvolvimento - BID e a8 EMBRAPA conforme os con-
tratos de Emprdstimo 139/IC-BR e 760/5F-BR, assina-
dos em 14 de mar)o de 1885 entre o Governo BErasi-
leiro e o BID.

As opinides dos consultores s8o0 inteira-
mente pessocais e n3o refletem, necessariamente, o
ponto de vista do IICA ou da EMBRAPA.

A coord=zna¢3o0 dos Contratos 1
agradeceria receber comentdrios sobre e

térios. p

Horacio M. Stagno
Coordenador Contratos I1CA/EMBRAPA

CA/EMCRAFPA
tes relsz-

I
7«:






INTERANERICAN INSVITUIL FOR COOFERAVION ON AGRICULTURE
1ICA/CHBRAPA CUNTRACT

CONSULTANY FIRAL REPORI

1. Consultant's full name: Josesf Vanderievden
2. Specialist in: 2,5B.3.

3. Title of IICA Project:

&. EMBRAPA Progras for which consultancy is provided:

PROGRAMA FROCERSUL 1I

- SUBPROGRAMA : PE5¢UISA DE SOLOS-06 .

11CA Proiect Activity Code: 2 SR _03.06 Adsinistrative Code: R ¢f¢E RIE (3IC7F

Title of Activity Cooperation with EMERAPA on research om 801l management
of 11CA Project and soil analysis
corresponding te this

consultancy

CORSULTANT COKTRACT PERIOD DUTY LOCATION (Center)

November f1st. to December 17th. . UAPKPBPS/E4BRAPA

COMTRACT EXTENTION PERIOD (If any) DUTY LOCATION (Center)

€. Financial seppert: PROCENSUL 1I



6. ACTIVITIES UNDERTAKER BY TNC CONSULVANT ARD RESWLIS

6.) RISEARCE DONE UNDER DIRECT RESPONSIBILITY OF TNE CONSULVANT

Research activities develeped Results Achieved

A. Development of genetic tools for the analysis of Acetobacter
diazotrophicus.

A new diagotrophic bacterium, identified as A. diazotrophicus,
was recently discovered in sugarcane at UAPNPBS/EMBRAPA. Experiments
were -designed to develop tools for the genetic analysis of this new
species, mairly a conjugation system with E. coli and a traifisposon
(Tn5) mutapenesis system, Matings were done on solid medium,
appiying donor cells (Z. coli) and acceptor cells (A.
diazotrophicus) at different time intervals. Best results (highest
froguency of transier) were obtained when acceptor cells were
allowed to grow for 4hre on the plate before applying the E. coli
cells, to make the conjugation patch. Cells were mated-orvernight,
and subsequently put on selection medium (to counterselect donor
cells and acceptor cells). Besides the successful transfer tc A.
diazotrophicus of a2 broad host range plasmid (RP-4), surprisingly
we iuund that E. coli plasmids, which do normally not replicate
outside members oI the Enterobacteriaceae, stably replicate 1in A.
diazotrophicvs. At ore hand, this can pe explo:ted for future
conjugation experiments, in which recombinant plasmids, bas¢® on
Col E, replicens and carrying heterologous genes, can be transfered
easily tc A. diazotrophicus. On the other hand, it means that a
specific suicide plasmid for delivering transposons to A.
diazotrophicus has to be developed. A straight forward system to
test would be based on the Mu - derived suicide plasmids.

B. Analysis of Rhizobium isolates of hetero:ogous origin that give
a Fix* phenotype on peans, grown at high temperature.

In February 1589, a collaborative project between UAPNPBS/
EMBRAPA - the consultant's laboratory {(Belgium, University of
Leuven - and ¢wo other partners, funded by the EEC/STD program,
will .start. The prcject is based on the observation, made at the
EMBRAPA station, that some Rhizobium strains, isolated from local
legume trees (Leucaena, Lonchocarpus) are able to nodulate Phaseolus
vulgaris, resultinc in nitrogen fixation even at high temperature
(389C for 8 hrs a day). From a representative collection of strains,
including R. phaseoli strains, experiments were started to determine
the plasmid profiles through gel electrophoresis, and to isolate the
extracellular polysaccharides (EPS). All strains tested produce
copious amounts of EPS (precipitation from the culture supernatant
with 2 volumes of ethanol) that show fluorescence with the
Calcofluor dye, indicating that these exopolysaccharides have
i 1-3 or £ ,1-4 linkages. Experiments are in progress to determine
the resemblance (or differences) with EPS isolated and characterized
from R. leguminosarum var. phaseoli strains. This might cive a first
indication why these heterologous strains are able to infect P.
vulgaris (difference between type I and type Il strains). The
correlation between heat tolerance and stability /or expression of
genetic information of these strains is the subject of on EEC
project for the next four years. ’
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6.2 SUPPORT 70 RESEARCH UNDERIAKEN BY OTMER EMBRAPA RESEARCHIRS

Research activities developed Results achieved

Quantification of colonization of wheat roots by Azospirillum spp.

The study of the potential of norn-lequme nitrogen £:ixing
bacteria, is hampered by the fact that interaction (infacticn) of
these bacteria with their hcst plants (grasses) doses no: result
in differentiation of the plant root or root hairs. Dr. B. Boddey
at EMBRAPA attempts to quantify colonrnization of cereal roots bty a
number of selected Azospirillum strains, using a method, recently
developped by Anolles and Favelukes (1986). In our labcratory, we
construciad mutants of Azospirillum, that are affected in
exopolysaccharide synthesis. Some of these mutants were inclujded in
the experiment mentioned above. I appears that EPS - mutants of A.
brasilense Sp7 attach much less to the root system of wheat,
compared to the wild-type strain. This would indicate a role of
Azospirillum exopolysaccharides in the interaction process, and
Justiries further characterization of the exopolysaccharides
produced by various Azospirillum isolates. Moreover, previous
studies at our laboratory indicated that gens coding fer
exopolysaccharides are interchangeable between Rhizobium melilo<i
an® %, brasilense. 1In Rhizobium, the role of EPS for tne iniection
Pru.ess of legumes is clearly demonstrated. The biochemical ‘
anaiysis of EPS produced by Azospirillum was the subject of another
project started in collaboration with Dr. R. Ugalde (Buenos Aires,
Argentina) visiting the EMBRAPA station at the same time as the
consultant's visit (see Section 6.6).




6.3 TRAINING ACVIVITIES DEVELOPED BY THE CONSULTANT

Type of Nusber of beneficiaries

i bject tt -
Date Trsining subject oatter event® froa CRURAPAIFros other

institutions

Date: Throughout the consultant's visiting perioad
Type of event: Short course
Training subject matter: - Extraction of DNA from Rhizobium strains
- Agarose gel electrorhoresis for DNA
separation
- Bacterial matings
Number of beneficiaries from EMBRAPA: 3 (directly involved)

® Short courses, sesinars, conferences, etc.

6.4 IN-SERVICE TRAINIKG PROVIDED BY THE CONSULTANT

in-service trainimg subject matter Kases-of counterparts

None
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6.5 ACTIVITIES 1R SUPPORT OF RESEARCN STRATEGY AND PLANNING

Research subject astter

Research prograe ts wvhich sebject satter is

concerned

Research subject matter:

Heat tolerance of Rhizobium inoculants for
beans. Development of a strategy to
determine the genetic basis of heat
tolerance.

Research progrim: EEC-STD funded project on heat-tolerance, of
Rhizobium isolates (see also 6.1.B8).

6.6 ACTIVITIES IN SUPPORY OF OTHER CENTERS AND UNIVERSIYTIES INPROVIBG THE RESEARCH

CENTERS LINKS WITH ABROACL

Subject satter on which links

were reccasended

Persons, centers and universities

recomended fer conmtact

With Dr. R. Ugalde (University of Buenos Aires), it is apreed
to join efforts on the gnalysis on polysaccharides produced by
Azcspirillum. A collection of A. brasilense mutants (University of

Leuven, Belgium) will be

sends to Dr. R. Ugalde for biochemical

analysis, with emphasis on cyclic glucans. These mutants will also
made available to the EMBRAPA station for tests on performance in
pot inoculation experiemtns. In this way, the genetical, biochemical
and microbioclogical aspects of Azospirillum could be joined in a

three-partner project.



6.7 PUBLICATICRS AKD REPCR!S UNDERVAKEN WITH THE CONSULIAT'S PARTICIPATION

Avthor(s)® Title of publication or Report and other
vthor

bibliografic identification

None

® Personal, imstitutional, etc.

6.8 SUPPORT PRCYIDED 10 EMERAPA RESEARCHERS IN THESIS AND DISSERTATION WORK

Nase of the stsdeat Thesis subject satter and sinthesis of advice

Claudio de Oliveira Cunha See 6.3



8. CONSULTANT'S SUGGESTIONS AND TECHNICAL OR INSTITUTJONAL RECOMMENDATICNS FOP THE

IRPROVERENRT OF THE RESEARCH SERVICE

With the high ranked expertise in soil microbiology, and civen
the massive collection of diazotrophic bacteria obtained throughout
the years at the UAPNPBS/EMBRAPA station, it could be of great
benefit to provide funding for the development of basic genetics and
molecular biology at the station. This would certainly increase th2
impact cf tbhe highly valuable descriptive work already carried out at
the station (microbiology, biochemistry, physiology). Mcreover, since
a great deal of the activities carried out at the staticn is focesesd
on the isclatioh, inoculation and reisolation, and evaluation of
diazotrophic bacteria, basic technigues in molecular genetics could
be helpful in many other ways. For example, it has been regulary an2
reproducibly observed at the Station that microbial inocular:s
underco changes throughout repeated rounds of inoculation and
reisolation. It can be argued that microbial inoculants are subiect
to different stress conditions depending on soil type, microbial
activities present, environmental conditions. It has been clearly
demonstrated that the genome of cells exhibits plasticity, that the
chromosome and {incoming) plasmids within one cell affect each other
in a mutualistic way. Since at the UAPNPBS/EMBRAPA station, througnnsut
all inoculation studies, a carefull survey on soil conéitions,
environmental conditions, history of the planting area, is carried
out, I assume that this station would be a unigque resouvrce to start
analysis of genetic changes within inoculant strains, resulting f-om
DNA transfer from homologous and heterologous host cells.
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. lGl([l(ilS OR CORRITUNEN!S ESTABLISHED WITH ENBRAPA RESEARCHERS IN-SERYVICC oOF

THE FUTURE DEVECLOPRENT OF RESEARCH W YHE CONSULTANT'S FIELD OF SPECIALIZATION

In accordance with suggestions made under item 8, the following
is apreed:

a. a Senior Ph.D. student of the consultant's laboratory will stay
at the EMBRAPA station for a prolonged period (starting December
22nd, 1988).

b. for the future, an arrangement will be sought between EMBRAPA
and the University of Leuven (Belgium), for students to have
their Ph.D. training at the University of Leuven.

10. CONSULTART'S CORKENTS ON CIRCUNSTANCES MHICK AFFECTED THE CONSULTANCY NORK

Circunstances for consultancy work were very favorable,
despite some minor problems with eguipment.




Programa II. Geragdo e Transferincia de Tecnologia

0 Programa de Geragdo e Transferéncia de Tecnologia
¢ a resposta do IICA a dois aspectos fundamentais: (i) o.
reconhecimento, por parte dos paises e da. comunidade
técnico-financeira internacional, da importd3ncia da tsc-
nologia para o dessnvolvimento produtivo do setor agrope-
cuario; (ii) a convicgdo generalizada de que, para apro-
veitar planamesnte o potencial da ciéncia ¢ da tecnolcgia,
¢ necessario que existam infra-estruturas institucicnais
capazes d= desenvolver as respostas tecnolédgicas adequa-
das 4s condigdes aspecificas de cada pais, bem como um
lineamento de politicas que promova e possibilite que
tais infra-estruturas sejam incorporadas aos processos
produtivos.

Nesse contexto, o Programa II visa a promover e
apoiar as acdes dos Estados membros destinadas a aprimo-
rar a configurag8o de suas politicas tecnoldédgicas, forta-
lecer a crganizag3o e administracdo de seus sistemas de
gerag8o e transferéncia de tecnologia e facilitar a
transferéncia tecnoldgica internacional. Desse modo sera
possivel fazer melhor aproveitamento de todcs os recursos
disponiveis e uma contribuigio mais eficiente e =2fetiva
para a solugdo dos problemas tecnoldégicos da produgio
agropecudria, num dmbito de igualdade na distribuigdo dcs
beneficios & de conservac3o dos recursos naturais.



INSTITUTO INTERAMERICANO DE COOFERACAO PARA A AGRICULTURA

O 1nstituto 1Interamericano de Cooperaclo para 8 Agricultura
(IICA) & o organismo especializado em agricultura do Sistema Interas-
mericano: Suas origens datam de ? outubro de 1942, quando o Conse-
1ho Diretor da Unidoc Pan-Americana aprovou a criaglo do Instituto
Interamericano de Ciéncias Agricolas.

Fundado como uma instituigio de pesquisa agrcndmica e de
ensino, de pds-graduagdo para os tropicos, o IICA, respondando as
mudancas e hovas necessigades do Hemisfério, converteu-se progres-
sivamente em um organismo de cooperagdo técnica e fortalecimento
institucional no campo da agropecuaria. Essas transformacdes foram
reconhecidas oficialmente com a ratificacdo, em 8 de dszzembro de
1980, de uma nova convengdo, que estabeleceu como fins do IICA
estimular, promover e apoiar os lacos de cooperagdo entre seus 31
Estados me=mbros para a obtengSo do desenvolvimento agricola e do
bam-estar rural. .

Com um mandato amplo e flexivel e com uma estrutura que per-
mite & participagdo .dirsta dos Estados membros na Junta Inter-
americana de Agricultura = em sev Comitf Executivo, o TICA conta com
ampla presenca geografica em todos os paises membros para responder
a suas necessidades de cooperag3o técnica.

) As contribuicdes dos Estados membros e as relacles que o I1ICA
mantém com 12 Faises Cbservadores, e com varios organismos interna-
cionais, lhe permitem canalizar importantes rescursos humanos e
financeiros em prol do desesnvolvimento agricola do Hemisfério.

O Plano d= Midio Prazo 1987-1991, documento normativo gue
assinala as prioridades do Instituto, enfatiza agSes voltadas para a
reativac3o do setor aaropecusrio como 2lemento central do crescimen-
to econémico. Em vista disso, o lnstituto atribui cspecial impor-
tSncia ao apoio ¢ promos3io d= acd=s tendentes & modsrnizagdo tscno-
légica do campo 2 ao fortalecimento dos processos d= intagras3o
regional e sub-regional.

Para alcangar tais objetivos o IICA concentra suas atividades
em cinco arsas fundamentais, a sabar: Andlise e Plansjamento da
Politica Agraria; Garagso « Transferincia de Tecnologia; Organizasdo
e AdministragSo pars o Desenvolvimento Rural; Comercializagio e
Agroindistria, e Sadds Animal e Sanidade Veg=tal.

Essas dreas de ac8o expressam, simultanesmente, as neces-
sidades e prioridades determinadas pelos prépios Estados membros e o
8mbito de trabalho em que o I1ICA concentra seus 2=sforgos e sua
capacidade técnica, tanto sob o ponto de vista de seus recursos
humanos e financeiros, como de sua relag3o com outros organismos
internacionais.




Esta publicéch foi reproduzi&a na Grafica
do Escritério do IICA no Brasil, em Brasilia, em
" janeiro de 1989, numa tiragem de 100 exemplares.

Résponséveis pela reprodu¢3o:! Jadir José dos .
Santos e Murillo Sodré da Silva.













