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APRESENTASAO -

' - A reprodug8o e difusio dos Relatdérios de

Consultores, no ambito restrito das Diretorias das
- Unidades - do Sistema Nacional de Pesquisa Agrope-
cudria, vinculado & EMBRAPA, tem como objetivo
principal o .de divulgar as atividades desenvolvidas
pelos consultores e as opinides e recomendagdss
geradas sobre os problemas de 1interesse para a
pesquisa agropecuadria. :

) As atividades de consultoria s&o realiza-
das no &ambito do Projeto de Desenvolvimento da
Pesquisa Agrtopecudria e Difusdo de Tecnologia na
Regido Centro-sul do Brasil - PROCENSUL II, finan-
ciado parcialmente pelo BEanco Interam=ricano d=
Cesenvolvimento.- BID e a EMBRAPA conforme os con-
tratos de Empréstimo 139/IC-BR e 760/SF-BR, assina-
dos em 14 de mar}o de 1985 entre o Governo Brasi-
leiro e o BID. .

. AsAobini6e§ dos consultores sfo inteira-
mente pessoais e ndo refletem, necessariameznte, o
ponto de vista. do IICA ou da EMBRAPA.

A'cdordenacéo dos Contratos IICA/EMBRAPA
agradeceria receber comentdrios sobre estes rela-

térios. ) jﬁé?/

Horacio H. Stagno
Coordenador Contratos IICA/EMERAPA
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SUMMARY

Plant Pathologists from Bresil, Uruguay, and Chile were gi&en an
intensive workshop on the isolation, identification and taxonomy
of Phytophthora spp., a devastating pathogen of many of - the
world's major food crops..

Visits were also made to several orchards in the states of Rio

Grade De Sul and Santa Catarina to exawmine the root rot problems

prevalent in the apple growing areas.

It is proposed in this report that Dra. Rosa Maria Valdebenito
Sanhueza head a program on soilborne pathogens of fruit trees and
be provided technical support ond equipment to carry out the
necessary research. The importance of soilborne plant pathogens
in food production worldvide cannot be overcmphasized. Implied in
this proposcd progrnm is devevelopment of quarantine measures and

nursery inspections ‘prevent the disemmination of so11borne

plaunt pathogens.

Support for travel to at liast ome international ‘conference ecach
year is proposed. This is the quickest and most .economical way
for scientists to gain information, make personal contacts, and
keep up with the latest research in their arcas of expertise.

Other supgestions are dctailed in the report below.
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Consultant's Activities :

PART 1 :PHYTOPHTHORA WORKSHOP

I conducted a week- long in-depth workshop for the 1isolation,

identification, and taxonomy of Phytophthora species.
Phytophthora is a fungus pathogen of major importance in the
cultivation of food crops, forest trees and ornamentals

worldwide. Fhytophthora is now becoming an increasingly important
factor in several crops in Latin America.

The workshop included hands-on experience in the laboratory with
over a dozen Phytophthora species, as well as daily lectures and

" discussions on all aspects concerning the genus Phytophthora. A

schedule of the complete program is attached. A 72-puge manual on

‘the lsolation, Identification and Taxonomy of Phytophthora spp.
.prepared by the consultant was given to each participant.

“ \Participants in this workshop included plaﬁt pathologists from

EMBRAPA, Chile and Uruguay.
RESULTS '

Participants attending the workshop héﬂ all experienced, and were
presently experiencing major " problems with  Phytophthora in

potatoes, sweet peppers, citrus, apples,. raspberries, cacao,

figs, guava, etc.

At the conclusion of the workshop all participants felt that they
had gained a great denl of expertise In the recognition of
diseases caused by Phytophthora spp. as well as being able to
jdentify the Phytophthora spp. involved.

All partjcipants voted to continue corresponding with each other
through an informal newsletter sharing ideas, research results,
problems, and other matters pertaining to Phytophthora. It was
also tentatively proposed thaot this group meet again in Jan. 1390

‘at Pontificia Universidaud Catolica de Chile, Santiago, Chile.

Prof. Dr. Bernado Lattore offered the wuse of his labtorstory
facilities for the workshop participants.

PART 1I Field Survey of PHYTOTHTHORA root rot problems

A. Rio Grande do Sul

1. 1 visited with pathologist Dr. Antonio Perazzolo (Caxias do
Sul), and attended an Agr. Cooperative grovers meeting. I also
had the opportunity to inspect an apple orchard with severe
Phytophthora root and crown rot. Some recommendarions were made
as to the best approach toward controlling Phytophthora in this
area. In the afternoon, I gave a lecture to several agronowmists

-and discussed vor{pus_metﬁods for controlling root rot problems,
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2. Dra. Ross Maria Sanhueza arranged and acccompanied me on
visits to several apple orchards in the states of Rio Grande do
Sul and Sants Caterina. These visits were most informative and
gave me 8 good opportunity to personally interact with the
grovwers and get an idea of their concerns and problems in trying
to produce a quality apple crop.

3. Talks were also given to local agronomists and growvers.

. L] .
4. 1 also spent some time in Dra. Rosa Maria Sanhueza's
laboratory at EMBRAPA-CNPFT, Vacaria exsmining Phytophthora
cultures and confirming diagnosis already made by Dre. Sanhueza.
We also held daily consultations on the research presently being
conducted in her laboratory and future directions to maximize
rescarch with the facilities availablle. .

Uruguay

Since the opportunity presented itself, I also made a short visit
to Montevideo, Uruguay (at my own expense), to meet with plant
pathologists- Eng. Agr. Cristina Monteiro and Luis Rebellato. We
inspected apple and citrus orchards to 1look at .the extent of
Phytophthora root .and crown rot and discussed various control
options with the orchardists, Extensive discussiens were also
held with the above-named pathologists on various aspeccts of
Phvtophthora pertaining to epidemiology and control. ’

PART 111 Universidade Federal de Viro#a

At the conclusion of the IICA/EMBRAPA workshop, 1 visited with
faculty ond students in the Deportment de Fitopatologioa,
Univeridade Fecderal de Vicosa at the request of Ur. Kiyoshi
Matsuoka. 1 participated in several dicussions with graduote
students werking on various aspects of Phytophthora spp. causing .
serious discases of sweet peppers and potatoes in Brasil.
revieved their curreant rescarch, and gave a seminar on
“Fhytophthora Diseases and LonLrol‘, to the faculty and students
in the department.

CONCLUSIONS

PART 1 ~ PHYTOPHTHORA WORKSIOP

It is the opinion of this consultant that all participants had
attained a high level of technical expertise in handling
Fhytophthora. The degree of expertise varied considerably within
the group since some participants were exposed to Phytophthora
for the first time while others alrcady had a good working

knowledge of this pathogen.
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Ph!toghthota 1s a notoriously difficult pathogen to work with and
requires considerable experience to be able to identify species
in the genus (Ribeiro, 1978; Erwin et al, 1983). Cansequently,
all participants need to be constantly vorking with this pathogen
in the laboratory to geain the level of familiarity required to be
able to accurately fidentify Phytophthora spp.

ART II - Field diagnosis of PHYTOPHTHORA discases

Phytophthora vas found to be a mnch bipger problem 4in oapple
orchards than I had anticipated. 'This is mainly due to the
widesprend use of the Phytophthora-susceptible rootstock MI06 and:
~planting of Phytophthora- iniected nursery trees. .

Orchardists I talked to were naware that they had a Phytophthora
or root rot problem, They were cager to learn as much as possible
on the best approach to control this problem in their orxhards.
Dra. Sanhueaza is doing an excellent job of providing them with
information, setting up rescarch plots, and developing control
methods despite her many other duties, :

SUGGESTIONS and RECOMMENDATLONS

1. It is the opinion of this consultant that a pathologist be
allocated on a fulltime basis to study the root rot and other
soilborne problems in tree fruit crops in Brasil. Because of her
extensive experience with root rots, Dra. Rosa Maria Valdebenito
Sanhueza would be the legical choice to head such a program. It
is not possible for her to be able to devote her time to
soilborne problems as well as conduct research in all other
“discases of fruit trees. A qualified pathologist is required to
perform all other tasks that Dra. Sanhueza now performs,

Technical staff support and equipment will also be necesszary to
correctly implement this program. .

One of the priorities of the soilborne diseases program would be
to make an extensive survey of the apple growing regions of
Brasil to ascertain the extent of the root rot problems caused by
Phytophthora, Rosellinia, Xyalaria, Corticium, Fusarium, etc. and
the relative importance of each pathogen in the economics of
fruit production.

_* Nceded immediately are a minimum of two dincubators and a
mcroscope fitted with epifluorescent illuwmination and s camera.
These are essential for rescarch work on the epidemiology and
ecology of [Phytophthora spp. Other cquipment will have to be
requested by Dra. Sanhueza once the program is initiated.
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2. A quarantine program must be implemented as soon as possible
to inspect nursery plants 1imported from other arcas. This |is
particularly important to prevent the introduction of devastating
pathogens such as Ervinia amylovora, the cause of Fire Blight of
fruit trees (Van Der Zwet & Keil, 1979). '

3. Initiate epidemiological studies of the Phytophthora spp.
present in apple orchards with a view of developing & sound
control program. Further ecncouragement must be given to programs °
in biological control. An-.excellent beginning has been made in
this aspect by Dra. Sanhueza who has devéeloped the fungusl
Trichodcrma for use in apple replant situations (Sanhueza, 1987).

2A. A nursery inspection progrum must also be initiated to ensure
that Phytophthora-infected plants aré not sold to orchardists.
Infected rootstock is usually symptomless and is thus easily
overlooked by the orchardist. C

Uitate or Federal regulations need to be implemented as soon as
possible to prevent the sale of Phyrophthora~infected trees. The
apple industry in Brasil is now substantial and great economic
losses will occur .unless measures are immediately taken to
prevent the continued dissemination of Phytophthora and other
soilborne.plant pathogens.

Once Phytophthora 1is introduced into the orchard soil, it 1is
virtually impossible to completely eradicate the pathogen. The
same is true of pathogens such os Rosellinia and Xylaria.

4. Since Phytophthora appears to be prevalent in a large number
of orchards, the planting of apple trees on very susceptible
rootstock such as M106 must be discouraged. . . ’
6. The problem of burr knots is becoming increasingly important.
It is advisable to allocate. a plant physiologist te work with
Dra. Rose Maria Sanhueza to try and recsolve this problem as
quickly as possible, :

7. Every encouragemeat must be given to EMBRAPA plant pathogists
to publish their findings in International Journals to obtain
international reccognition for their research, It s also
important ‘for Brasilian plant pathologists to be given support to
travel to at least one internatinnal mceting or conference  each -
year. There is no substitute for the interaction, personal
contacts and exchange of information obtained by attending
international meetings. It is the quickest ‘and most cost
effective way to keep in touch with advances in one's particular
area of expertise.
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GENERAL CONCLUSIONS

The apple industry in Brasil .is fast approaching the level of
quality required for exporting fruit to overseas markets. In the
U.S., there is now great interest in the feasibilty of importing
Brasilian grown apples. It is thus imperative that every effort
be made to support this industry by providing and extending the
excellent research services presently being provided by EMBRAPA
scientists, .

* A special note of appreciation is extended to Dra. Rosa Maria
Valdebenito Sanhueza for the many hours she spent in arranging
and.accompanying me on orchard visits throughout the apple
growing regions of Brasil.
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"PROGRAMA

Dia 16/05

- Manha: Apresentacao e discussao.das diferentes formas morfologicas de
Phx__ghthorn usadas em Waterhouse Key.
Cada participante devera praticar o uso da Chave para identificar es-
pécies conhecidas e familiarizar-se com a terminologia usada na Chave

< Tarde: Demonstragio das técnicas de isolamento de Phytcphthora em material
vegetativo.

- Noite: Seminario sobre os virios tipos de sintomas causados por infecgOes de
Phytovhthprn. mostrando como distingui-las de problemas causados por
outras pcdrndnes de raizes, tais como Fpsnrnum, Vcrtlcillxum, danos
por encharcamento ou danos quxmtcos, stress de agua, etc.

Dia 17/05 .

- Manha: Discussoes scbre como identificar espécies proximamente relacionadas
de Phytophthora, tais como Enlmlvora, SSXP‘OEG“v c_x;hrog_ptxca,
megasperma, etc.

DPiscussoes sobre Jiferencas entre Px}hxqm e Phytophthora

- Tarde: Coletar amostras de solo em torno de plantas com r[xggnﬁgbgra e pre-
para-las para isolamentos quantltntxvos de solo de ‘Phytophthora.
- 'Noite: Seminario schre Ecologia, Epidemiologia e sobrevivéncia de

Phytophthora spp., na natureza.

Dia 18/05 .

- Manha Verificar as placas_de Petri, na sala de incubacao, para a producdo

e Tarde: de oosporos e esporangios.
Verificar cs isnlamentos. Transferir quanuer mtcelno observade que
se pareca com Phytophthora, para novo meio com agua.
Identificar as culturas usando a Chave.
stcussao sobre caracteristicas morfologicas, usadas para ldentxflca-
cao de PLytophthora Spp.

Dia 19/05
- Manha: Verificar p}nrns feitns para estimativna quantitativns de Phytophthors
- - Tarde: Obsorvar outras culturas dF Phxtuphtboxa.
Preparar placas de Petri usando varias outras técnicas para producao
de cﬁpornnglos.
~ Noite: Centrole quimico, cultural ¢ ambiental de Fhytophthora.

Dia 20/05 , . .

- Manha: Discussio sobre varias referéncias utilizadas ew identificar
Fhytophthora spp. e discussio sobre virios tipos de meio para isola-
mento de Ph)tvphthora spp. Vantagenn e desvantagens.

- Tarde: Observagio da produgao de esporangics e oosporos contendo diferentes
meios de cultura.

Discussao sobre aspectos gerais.

0 Curso foi ministrade pelo Frof. Olaf Kenneth Ribeiro, da Microbiotica Inter-
nacional, Inc. Bainbridge Island, Washington, EQtndos Unidos e Consultor In-
ternacxonal do CHNPFT.




Programa II. Geragio e Transfer&ncia de Tec¢cnologia

O Programa de Gerac@o e Transferé&ncia de Tecnologia
4 a resposta do IICA a dois aspectos fundamentais: (i) o
reconhecimento, por parte dos palses e da comunidade
ticnico-financeira internacionsl, .da import3ncia da tec-
" nologia para o desenvolvimento produtivo do setor agrope-
quario; (ii) a convicg8o generalizada de que, para apro-
veitar plenamente o potencial da cisncia e da tecnolozia,
& npecessdrio que existam infra-estruturas institucionais
tapazes de desenvolver as respostas tecnoldgicas adequa-
das &s condig¢des especificas de cada pals, 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 a¢les dos Fstados mezmbros destinadas a aprimo-
rar a configuragido de suas politicas tecnoldgicas, forta-
lecer a organizay3o e administragSo de seus sistemas de
geragio e transferincia de tecnologia e facilitar a
transferéncia tecnoldgica internacional. Desse modo serd
possivel fazer melhor aproveitlamento de todos os recursos
disponiveis e uma contribuigio mais eficiente e efetiva
para a solugdo dos problemas tecnolégicos da produgso
agropecudria, num 3mbito de igualdade na distribuigio dos
beneficios e de conservagdo dos recursos naturais.



INSTITUTO INTERAMERICANO DE COOPERAGAO PARA A AGRICULTURA

0 Instituto Interamericano de Cooperagdo para a Agricultura
(IICA) & o organismo especializado em agricultura do Sistema Intera-
mericano. Suas origens datam de 7 outubro de 1942, quando o Conse-
1ho Diretor da Uni3o Pan-Americana aprovou a criagdo do Instituto
Interamericano de Ci2ncias Agricolas.

Fundado como uma instituigdo de pesquisa agrondmica e de
ensino, de pdés-gradua¢io para os trdépicos, o 1I1CA, respondendo &s
mudancas e novas necessidades do Hemisfdrio, converteu-se progres-
sivamante em um organismo de cooperagdo técnica e fortalecimento
institucional nc campo da agropecudria. Essas transformagbes foram
reconhecidas oficialmente com a ratificasdo, em 8 de dezembro de
1980, de uma nova conveng3o, que estabeleceu como fins do IICA
estimular, promover e apoiar os lagos de cooperagdo entre seus 31
Estados membros para a obteng3o do desenvolvimento agricola e do
bem-estar rural. :

Com um mandato amplo e flexivel e com uma estrutura que per-
mite a participag8o direta dos Estados membros na Junta Inter-
americana de Agricultura e em seu Comité Executivo, o IICA conta com
ampla presenga geogrisfica em todos os pafses membros para responder
a suas necessidades de cooperac¢ao técnica.

As contribui¢des dos Estados membros e as relagdes que o IICA
mantim com 12 Palses Observadores, e com varios organismos interna-
cionais, 1lhe permitem canalizar {importantes recursos humanos e
financeiros em prol do desenvolvimento agricgla do Hemisfdrio.

0 Plano de Midio Prazo 1987-1991, documento normativo que
assinala as prioridades do Instituto, enfatiza ag¢des voltadas para a
reativac3o do setor agropecusrio como elemento central do crescimen=
to econémico. Em vista disso, o Instituto atribui especial impor-
t3ncia ao apoio e promogio de agSes tendentes & modernizagao tecno-
légica do campo € ao fortalecimeanto dos processos de integragio
rzgional e sub-regional. )

Para alcangar tais objetivos o IICA concentra suas atividades
em cinco areas fundamentais, a saber: Andlise e Planejamento da
Politica Agraria; Geragio e Transferéncia de Tecnologia; Organizag¢do
e Administrag3o para o Desenvolvimento Rural; Comercializagdo e
Agroinddstria, e fatde Animal e Sanidade Vegetal.

Essas Areas de ag3Jo expressam, simultaneamente, as neces-
sidades e prioridades determinadas pelos prépios Estados membros & o
3mbito de trabalho em que o 1ICA concentra seus esforgos e sua
capacidade técnica, tanto sob o ponlo de vista de seus recursos
humanos e finmanceiros, como de sua relac3o com outros oruanismos
internacionais.



Esta publicagdo foi reproduzida na Grafica
do Escritorio do 1ICA no Brasil, em Brasilia, em
janeiro de. 1989, numa tiragem de 100 exemplares.

Responsdveis pela reproducﬁo: Jadir Jost¢ dos
Santos e Murillo Sodré¢ da Silva. :
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