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1.0 INTRODUCTION

This report contains obs=rvations of ficld production practices of the processing tomato industry in
Northeastern Brasil and of public research which is being carried out at the Belem de Sao
Francisco Experimental Station; at CPATSA in Petrolina; and at CNPH (Brasilia) to address the
needs of this rapidly expanding indusry. My visit was scheduled to coincide with the peak of the
processing tomato prodiicion season in the Northeast and also the 29th Annual Meering of the

. Brasilian Vegetable Crcps Society (S.0.B.) held in Recife, Pe. Ironically, my visit also coincided

with the 20th anniversary of our departur: from Brasil following a 2 year assignment at the Federal
University of Vicosa from 1967-69. This assignment was followed by several short term
assignments in Brasil largely dealing wit1 the vegetable processing industry. As a result, this
report will also include in "histor.cal perspective” of this industry based upon recollections and
reports of prior visits during the 1970s and early 1980s.

The author's 2 week stay in Brasil was funded through the Insttuto Interamericano de Cooperacao
para a Agricultura (ICA) for the Zmmresa Brasileira de Pesquisa Agropecuaria (EMBRAPA)
through the Cenmro Nacional de Fesquisa de Hortalicas (CNPH) located in Brasilia. Visits were
also made to observe research at the Ceno de Pesquisa Agropecuaria do Tropico Semiarido
(CPATSA) and the Pemambuco State Experimental Stadon (IPA) located at Belem de Sao
Francisco. The major oajectives of this assignment where as follows:

1. Participate in the 29th Annual Brasilian Vegetable Crops Society Meeting; meet with
Brasilian tomato researchers, and present a talk on the topic "Breeding Tomatoes for
Industrial Uses . :

2. Visit with tomato growers and processors 1o observe the status of production technology in
Northeastern Brasil and attempt to develop some ranking of research needs and priorines.

3. Review processing tomato research (with special emphasis on tomato breeding) and

evaluate existing tomato breediny research and research organization.




2.0 EXECUTIVE SUMMARY
The agricultural changes of the past 15 years in Northeastern Brasil, and in particular, the

. development of a significant "food processing industry” in this area, has been truly remarkable.

The opportunity to visit this area and observe the dramatic changes which have taken place in the
17 years since my original visit in 1972 (and a subsequent visit in 1975!) was most gratifying.

This report presents a summary of observations made from visits to a sampling of farms,
processing plants and research facilides in the region to attempt to assess the adequacy of research
to support and sustain the rapidly expanding processing tomaro industry. As might be expected,

this "new industry” is experiencing "growing pains” (some of them severe!) and is secking public

research assistance to find solutions to the unique problems of this region.

A processing tomato breeding program initiated in the mid 1970s by IPA at the Belem de Sao
Francisco Experiment Station appears to have played a major role in the early expansion of this
indusoy. The development of several variedes (IPA 5, [PA 6 and IPA 7) which have proven
widely adapted to the region has created excellent visibility for this research effort. Processing
tomato research 1o date appears to have stressed variety development; breeding goals and objectives
need to be re-evaluated to focus on priority problers of this industry.
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Part 3 of this report presents a general overview of actvities and observations from visits to a
sampling of tomato farms in the Pesqueira, Florestas, and Petrolina/Juazeiro regions. Part 4
presents a brief discussion of tomato research programs and Part 5 attempts 10 recommend research
areas which should be given high priority in furure vears.
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3.0 DETAILS OF ACTIVITIES

3.1 Participation in the 29th Annua Brasilian Vegetable Crops Society (S.0.B.)
Meetings (July 17-19, 1989).

A seminar was prescmed C unng the 1969 S OB meetings on t.hc topic "Breeding Tomatoes for
Processing Uses". This seininar was follow :d by a brief discussion of the role of variety and crop
management on the unique. quality nequirerr ents for different processed tomato

products.

" An informal round table d scussion was held on July 19 at which time most researchers involved in
tomato breeding research throughout Brasil participated. This meeting proved to be particularly
beneficial, since it provided me with an overview of tomato improvernent efforts throughout the
country. The vast major:ty of public researc h on tomato breeding is focused on development of

"varieties for fresh marker use”. Processing tomato breeding appears to be restricted to the
IPA/CNPH progrim and possibly some: linr ited activity by the processing industries (CICA?). [PA
5 and several imponed vzrietes (UC 82, Rio Fuego, Rio Grande, Petomech. Peto 1401 F2 etc.)
appear to be the major varieties used by the processing industries in Northeastern Brasii. Greater
exchange of informaton : nd breeding 'mat::rials should be encouraged by public sector researchers.

RECOMMENDATION: A forym she v imilgr
nmxmmm_w.&ﬂmﬁmmm_mumm
encourage discussion and _broader :ommunication and cooperation among
researchers working on _specific_crop commodities,

3.2 July 19, 1989 Mezting with Dirsctor of IPA, Dr Manuel Abelho

Me:t briefly to get an‘histcrical overview of changes that have taken place in the San Francisco
River Valley since my first visit there in 1472,

33 July 20, 1989; Visit to Fabrica "Peixe” in Pesqueira, Pe. and to surrounding
production fields accompanied by Dr Jose Dubeux Neves, Northeastern Director
for Peixe, and local agronomos.

The Peixe plant at Pesqu :ira was the first ;ompany in Brasil to process and market processed
tomato products This plipt currendy recewves part of of its annual supply of "raw product” from

“rainfed acreage' produc.,d on many smal. farms in the Pesqueira region. Additional raw product is
produced to the west of Pesqueira under irrigation projects developed by CODEVASF. Soils in
the Pesqueira region are very shallow and the topography quite irregular (very similar, in fact, to
the processing tomato praducing rsgions | have visited in Japan!). Peixe has developed an
appropriate technology fr tomato preduciion in this region and is the only processor in Brasil
producing in this region Several diseases occur regularly in this region {(Late blight;
Phytophthora infestans, Southern Bligit: Sclerotinia rolfsii and soil rot (unknown spp)}
which are not normally found in :he drier regions of western Pernambuco. Use of plastic
rhulches should be ecamined in this region as a means for conserving soil
moisture and to redice "soi. rots” which may cause extensive losses.

Improvements in quality of the processed products has been remarkable since my visit to this area
in 1975. Peixe is currently competing in world markets for tomato based products as well as
certain processed fruit a1d fruit besed prcducts. This is probably due to improvements in both raw
product quality and imp 'oved processing technologies.




3.4 _Fridav, Julv 21: Visit to Belem de Sao Francisco Experimental Station to
. observe tomato research plantings Edinardo Ferraz: Director

Observed tomato breeding plots and sample plantings of varieties (IPAS, 6 and 7) which have been
developed from the Belem de Sao Francisco breeding program which was inidated in
approximately 1973. These varieties perform well in this region and have been a
valuable contribution to the tomato processing industry in the Northeast!

I was also impressed by the dramatic improvements in crop culture and management which have
also tken place at the Station since my visit in 1972. Outstanding yields were being produced in
several of the experimental tomato areas. Such well conducted trials document what is
possible in the region by combining good genetics with good management! In
addition, they provide excellent visibility and credibility for public research
programs. This effort should get more visibility, however location (an isolated
island!) is a disadvantage.

3.5 July 21 (Cont.): Visit to Projeto Mandaracu near Florestas, Pe.

This irrigaton project is located east of Belem de Sao Francisco near the town of Florestas. The
project is made up of a number of small farms (6-10 Ha/farm) under sprinkler irrigation.
Processing tomatoes are an important crop for “colonos”; the Peixe plant in Pesqueira is the end
aser of tomzatoes produced in this area. Culture and management of the crop appears to be largely
manual but, at this stage of crop development (first inflorescence!), progress appears good. Soils
in this zrea are very shallow, requiring frequent irrigadon. Agronomos from the processing plant
provide technical assistance to growers in each of the “colonos".

Visied the farm of Martin Mason, an American from California, who is currendy producing

. processing tomatoes and other crops approximately 20 Km cast of Petrolina. Irrigation all gravity
flow with water applied every other day due to low water holding capacity and shallow soils. Crop
prospects looked fair to good!

3.6 Saturday, July 22 Visits to large scale tomato producers in the Petrolina
area.

A major expansion in irrigated vegemble acreage has occurred in the Juazeiro/Petrolina area with

the widespread introduction of center pivot irrigation systems. Three large farms with processing
tomato acreage under center pivot irrigation where visited. An excellent crop potential (estimate 60-
65T/Ha) was evideat on the first farm; the second farm was quite variable with very good and very
poor sectdons. Variability appeared to be largely due to poor fertilizer placement at the dme of
plandng and/or sidedressing. Some moisture stress was also noted on knolls where soils are
apparently very course and light. Moisture stress and moderate "pinworm' (traca) seemed to be the
major factors limidng vields on the 3rd farm visited.

Figures we were given on use of different irrigation methods in the area are as follows:

Center Pivot-— — appr. 20%
Portable Sprinklers-—— appr. 40%
Gravirty (Furrow) appr. 40%

3.7 Sunday, July 22: Visit to "Barragem Sobredinho" to observe the water
source for the agricultural projects in the Sao Francisco River Valley.

‘A "water wonderland” in the middle of the Sertao! Most impressive!



3.8 Monday, July 23: Visit to CICA Research Area and Commercial Plantings in
Juazeiro, Bahia.

Plots included variety tria's, fertlizer studies, and tomato breeding plots. Quite impressive! For
some reason, field researciiers in Brasil have been taught that each experimental unit should be 3
rows with the middle row only serving for experimental measurements. This statistical
precision is unnecessary in variety frial plots and greatly increases the workload
involved in carrying cut such studies. Single row plots are more than adequate
for most variety testiag situations.

Observed seeding equipm ent manufactured by CICA in operaton. Seed use is still high (2.5-3.0
kg/ha) and fertilizer and s::ed placement nct as precise as [ would like to see. Current equipment is
designed to make the bed and seed n one ¢ peradon. I personally feel it would be preferable 10
perform each of these stey s as separate operations to achieve a higher degree of precision and
reduce seed use. .

Vis t to Frutivalle in Juazeiro, Bahia

Visited tomato plantings :ind observed pla itings of several other crops (passion fruit, figs, grapes
and guava). Tomatoes uner center pivot tut rickle being tried on other experimental crops.
Tomato potential fair to por due largely t¢ moisture stress and poor vegetative development
(UC82). Severe "traca” a:: well!

. V:sit to Projeto iNilo Coelho in
. Petrolina, Pe.

Observed yery severe caiies of "traca” (Sc-obipalpa absoluta) on several farms in this project. The
problem is clearly being ¢ ggravated by the close proximity of fields at widely different stages of
crop development and a resulting "buiidup” of very large populations of the pest. In additon,
tomato producers frequer tly abandon fields after the first or second harvest creating a reservoir of

various pests. NOTE; 2 g
¢ N
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Incidence of this pest appears to be under fairly good control on large plantings where congientious
chermical control has been practiced. Severe buildup seems to be limited to situatdons where
popuiation levels have been allowed to buildup or movement has occurred from neighboring fields.
Managing this pest on the small scale plantings on the "irrigation projects” would appear to be a
partcular challenge which will require careful monitoring of planting dates, populatons, and

- conmol'strategies. Research workers at CPATSA have studied the biology of this "new pest” and
have identdfied those chemicals which provide effective control (See references below) . Cases of
failure to achieve effectve contol appear to result from use of ineffective materials and/or
movement from areas in which control has not been practiced (abardoned fields or fields at the end
of the harvest cycle!)

Tuesday, July 24: Seminar/Discussion at CPATSA with Research Staff and Processing
Industry Group. Approximately 30 technicians representing both public and private sectors were in
arendance.

: Observed Processing Tomato Breeding plots at
CPATSA (with Joao Eustaquio Cabral de Miranda,
Jose Pires de Araujo and Rosita de Cassias Souza
Dias). Trial involves an evaluation of F2

_populations derived from selected Fls.

: Travel by car from Petrolina to Salvador, Bahia.

Wednsday, July 25: Salvador to Brasilia: Met with Horacio H. Stagmo. Coordcnador
de Contratos, ICA/ EMBRAPA.

Thursday, July 26: Tour of research and research facilities at CNPI-I/EMBRAPA.

Friday; July 27: Visited CNPH research facilities assigned to the tomato breeding project.
Spotted wilt very severe in field plots and precluded any evaluation of research.

Presented seminar to CNPH staff on genetics of
tomato fruit ripening and use of male sterility to
produce F1 hybrids.

Meeting with Dr Rafael Eurides Jabuonski (Chefe
do CNPH) and Dr Francisco J.B. Reifschneider
(Technical Director of CNPH) to discuss
observations of the CNPH/EMBRAPA tomato
breeding program.

Met with Marina Castello Branco (Entomologist) to
discuss her research to introgress resistance to ’
Scrobipalpa found in L. pennellii (LA 716) and L.
hirsutum (PI 134417 and PI 127826) into L.
esculentum.



4.0 DISCUSSION

4.1 The Tomato Processing Industry in Brasil: has experienced major changes during the past 20
years. It has evolved from an industry (largely based in Sao Paulo) which served a limited national
marketplace in the late 1960s to one which is attempting to compete in the world markerplace in the
late1980s. The rapid growth of this industry has been fostered by a growing natonal and
international demand for processed tomato products and, undoubtedly, by the arrival of "the
supermarket” in Brasil.

The expansion of processing tomato production in Northeastern Brasil has taken place largely
during the past decade! The very rapid expansion into this area has been fostered by the climatc
advantages of the region, development of large irrigation projects which would support this
industry and fiscal incentives to industries willing to locate in this region. In 1973, a small public
research effort was also initiated by Empresa Pemambucana de Pesquisa Agropecuaria (IPA) o
develope and/or identify tomatd varietes adapted to the region and examine cuitural requirements in
the region. This research presumably contributed to the very rapid expansion of processing tomato
production in the region in the 1980s. Estimates of 1988 processing tomato production in the states
of Pernambuco and Bahia indicate a production of approximately 475,000 tons on approximately
12,000 hectares. Reported collective factory capacity is estimated to be approximately 4000 tons
per day with future expansion expected to further increase this daily capacity.

4.2 Tomato Breeding and Varietv Testing:

The processing tomato breeding program initiated by IPA in 1973 with cooperation from various,
other public agencies has obviously made important contribudons to the expansion of processing
tomato production in the Northeast. Inbred varieties developed from this program (IPA S, 6 and 7)
have occupied a significant share of acreage and continue to be widely grown.

The current processing tomato breeding program needs to be refocused to address some of the high -
priority problems that exist within the region. This refocusing is also important in light of the rapid
shift to F1 hybrids that is occuring in other regions of the world.

should include development of inbred varieties incorporating needed
disease resistances (V, F1, F2, Sm, and nematode resistance) with adequate cover. good fruit set
" and firmness and moderate soluble solids. [ personally believe that the use of F2 vanedes will be a

very temporary situation and research on F2 varieties should be limited to very specific resistance
situations.

Medium term goals should focus on combining desired pest resistances with improved
processing quality (soluble solids, firmness and peeling quality). Use of F1 hybrids should be
explored in the region if seed costs and seed usage can be reduced substandally. F1hybrids offer
definite yield (and potendal quality) advantages versus inbred varieties and should be carefully
explored. We would be happy to share our "male sterile” germplasm for F1 hybrid studies.

Long term goals should explore the use of host resistance to facilitate control of serious pest
problems, particularly "spotted wilt virus” which may be a devastating disease in southern and
central Brasil, and tomato leafminer (Scrobipalpa absoluta) which is causing serious losses in the
Northeast. Introgression of resisjance to sportted walt from L., hirsutum is being studied by Maluf
and tolerance to Scrobipalpa absoluta from L. pennellii and L, hirsutum is being introgressed inzo
L. esculentum at CNPH by Marina Castello Branco. Close cooperation should be developed with
these programs and, if feasible, results of this research should be integrated as quickly as possible.
into the current tomato breeding program. ' _

4.3 Research in crop culture and management:



Tee rz;tdlv crpar.di.—g tomato processing industry will require continued improvements in the

| volime and guzllny of e 2w ZToc.ct nesced W suppont the grocessing industies. [ personally

feel thar a major increase in resezrch on crop culmre ar.nmanagcmmusnecdedmcomplmm
breeding programs.

A long term research effort is required to explore options in crop culture and
management (particularly land prepar:mon and use, crop diversification,water and
soil management under different :rngatnon systems, and optimal strategies for
integrated pest control).

EMBRAPA and the Food Processing industries should assume leading roles in providing the
infrastructure and creating the knowledge base needed to ensure continued growth by this
industry.Orderly future growth of this industry will require that j i
forces to support public research and education to solve future growth problems
and further improve product quality and production efficiency of this crop.
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5.0 RECOMMENDATIONS:

1.

Given the importance of the tomato as both a fresh market and processsed commodity in
Brasil, I believe the individual assigned to breeding work on this crop within
CNPH/EMBRAPA should not have other crop responsibilities but should be free to devote

- his/her endre time to the needs of this species. :

Given the unique differences between tomatoes for processing versus fresh use, breeding
programs for each use should be separate (but closely linked!). A single individual could
ieadily handle both fresh market and processing tomato breeding programs if he/she had no
responsibilities for other crops. » .

Ample opportunity should be provided to the specialist working on this crop to visit the
major production regions in Brasil (at least once each season and preferably more!) and
identify priority- problems which should be addressed in breeding programs. Some'
exposure to programs outside of Brasil should alsc > encouraged. The
EMBRAPA/CNPH program should provide national focus and leadership
for the nation's public tomato improvement programs.

Research on processing tomaro culture and management should be expanded to address
some of the cultural and crop management problems which are likely to arise as this
industry continues to expand. Future yield increases and improvements in
quality are likely to involve a combination of improvements in variety and
crop management.

Improved communications must be developed with the Food Processing Industries to
solicit thier asssistance in prioritizing research (and extension) needs and to secure the long
term stable funding needed to build an effecdve public research infrastucture. Industries
must join forces to help to build a strong public research (and extension)
capability to solve future problems of thier industry!

Facilities and technical competence within CNPH for disease and insect resistance research
to support the tomato breeding effort appear good. Technical competence and
facilities in Food Science and Technology should be considered to support
future research in product development and processing quality.

A forum should be developed to provide better national coordination and communication
among research workers working on the same crops. An opportunity for such
communication might be provided each year during the SOB meetings through the
formation of "crop advisory committees” and/or the development of national or regional
variety trials.

A mechanism for seed production and better maintenance of genetic purity of publicly .
developed processing tomato varietes must be developed. At the present time, genetic
purity of new cultivars declines rapidly as a resuit of seed mixtures curing extraction by the
processing industries. The ultimate solution to this problem requires the adoption of crop
establishment methods which minimize seed use and which encourages the use of high
value and carefully maintined seed. .

More effective mechanisms for the disseminaton of research resul:s to the "end user”
should be explored. This might take the form of a “Producdon Guicde" which would be
updated periodically to incorporate new research results. A publicaton prepared by IPA in
1984 (See reference below) represents an exceilent example to build upon. In addition,



field days at critical times during the crop season should be used to communicate new
developments to growers and field staff of the "processing companies. Relevant research

_and effective communication of research results between public and private sectors will be
needed to encourage the development of a strong research support base in the private
SECtor.

Reference

" Paulo Cesar Tavares de Melo, Edinardo Ferraz and Luiz Jorge da G. Wanderley, 1984

Culdvo do Tomate Industrial em Pemambuco
INSTRUCOES TECNICAS DO IPA No. 16, June, 1984






Programa ll. Geracdc e Jransfer@ncia de Techologia

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 importdncia da tec-—
nolcgia para o desenvolvimento produtivo do setor agrope-—’
Cuario; (ii) a convicgdo generalizada de gue, para apro-—
veitar plenamente o potencial da ciéncia e da tecnologia,
é necessdrio que existam infra—-estruturas institucionais
capazes de desenvolver af respostas tecncldégicas adequa-
das 4s condiglles ecspecificas de cada pais, bem como  um
lineamento de politicas que promova e possibilite que
tais infra-estruturas sejam incorporadas aos pracessos
pradutivos. ’

Nesse contexto, o Proagrama II visa a promover e
apoiar as agMes. dos Estados membros destinadas a aprimo-
rar a configuracdo de suas politicas tecnolégicas, forta-
lecer a organizagdo e administragdo de seus sistemas dé
geracdo e transfer@ncia de tecnologia e facilitar a
transfer®8ncia tecnolégica internacicnal. Desse modo serd
possivel fazer melhor aproveitamentc de todos os recursos
disponiveis e uma contribuigdo mais eficiente ¢ eofetiva
para a solug¥o dos problemas techoldégicos da produgldo
agropecudria, num 3mbito de i1gualdade na distribuicda dos
beneficios ¢ de conservagXo dos recursos naturais.



INSTITUTO INTERAMERICANO DE COOPERAZRO PARA A AGFICULTURA

-

0 Instituto Interamericano de Cooperagdn para a Agricultura
(IICA) & o organismo especializado em agricultura do Sistema. Intera-
mericano. Suas 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 como uma instituicXo de pesquisa agrondmica e de
ensinc, de pdés—graduagdo para vs trépicos, o IICA, respondendo as
mydangas e novas necessidades do Hemisfério, converteu-se progres—
sivamente em um organismo de cooperagdc técnica e fortalecimento
institucional no campo da agropecudria. Essas transformagles foram
reconhecidas oficialmente com a ratificag3c, em 8 de dezembro de
1980, de uma nova convengdo, que estabeleceu como fins do IICA’
estimular, promover e apoiar os lagos de cooperagdo entre seus 31
Estados wmembros 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 participagdo direta dos Estados mewbros na Junta Inter-—
americana de Agricultura e em seu Comité Executivo, o IICA conta com
ampla presenga geogrdfica em todos os paises membros para responder
a suas necessidades de cooperagdo técnica.

As contribuic¢®es dos Estados membros e as relag¥es que o IICA
mantém com 12 Paises Observadores, e com varios organismos interna-
cionais, lhe permitem canalizar importantes recursos - humanos ‘e
financeiros em prol do desenvolvimento agricola do Hemisféric.

Q0 Plano de Médio Prazo 1987-1991, documento normativo que
assinala as prioridades do Instituto, enfatiza agles voltadas para a
reativagdo do setor agropecudrio como elemento central do crescimen—
to econémico. Em vista disso, o Instituto atribui especial impor-
tdncia ao apoio e promocdo de aglies tendentes & modernizagd3o tecno-
légica do campo e ao fortalecimento dos processos de integragdo
regional e sub-regicnal. .

Para alcangar tais objetivos o IICA concentra suas atividades
em cinco Aareas fundamentais, a saber: Andlise e Planejamentco aa
Politica Agraria; Geragldo e Transferéncia de Tecnologia; Organizac¥o
e Administrag¥o para o Desenvolvimentc Rural; Comercializagdc e
Agroindustria, e Saude Animal e Sanidade Vegetal. ’

Essas Areas de acl0 expressam, simultaneamente, as necessidades
e prioridades determinadas pelos prépios Estados membros e o a&mbito
de trabalho em que o lICA concentra seus  esforgos e sua capacidade
técnic~, tanto sob o ponto de vista de seus recursos humanos e
financeiros, como de = sua relagdo o cutros organismos
internacionais.













