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. LOCATION OF RESEARCH FIELD ACTIVITIES
The major effort for the implementation of this operational work Plan
will be alocated at planaltina-DF (CPAC), and at branches as experimental
fields in Paracatu, Coromandel and Irai de Minas, in accordance to the
Annex I, item 4, of the Arrangement, for the Pramotion Purpase of the

cerrudo development schome in Minas Gerais.
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Development Program of Agriculture Research in the State of Minas
Gerajs "Cerrado” Area.

Technical Cooperation Agreement - Brasil/Japan

EPAMIG/CPAC

Research in The "Cerrado" Area

The great potential of the "cerrado” for agricultural production in the state
of linas Gerais has been the motive for the determination of govarnment's
policies.

According to this situation, it was required to change the regional demand
for technology and it had been achieved because of the efferts of "Polocentre®
(Development Program of Cerrados).

The increased demand for agricultural technology in this new area has some
implications; one of them is the need for increasing the potentiality of
research organization. This goal is mainly due to the fact that there is now
a public and private institutional involvement, and also a technical
international involvement, as for example, the Basic Agreement on Technical
cooparation between Brazil and Janan governments.

The development of "“Cerrados” regional program of Minas Gerais should be
supported by three stages,and these three stages will be developed bearing
in mind the problem of physical, financial, and human resources. They could
be accomplished by cooperation among institutions.

The progrem will follow two different stages which will be carried out at
the same time.
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A. The implementation and adequacy of EPAMIG'S experiment farms can
increase the capacity and efficjency of support to the program with
respect to jts technical and administration problemas.

The EPAMIG'S experiment farms are discribed below. Their geographical
positions can be found in the enclosed figure.

1. EPAMIG EXPERIMENT FARM at UBERABA

It is considerad as one of the most important experiment farms inside the
nrogram. This is due to jts Jocation which Facilitates transportation,
communication and educational infra-structure. These facilities make this
location a good place for high qualified researchers and their families to
be set up. Research works are focused on cotton, rice, cattie, beans,
soybeans, wheat, vegetable crops, orchards, and others.

ror each product tnere are items related to physiology, entomology, plant
diseases, soil fertility, climatology, and others.

In addition to these works, other research is related to market information
and outlook analysis, for the above mentioned products as an help to both
producers and government services in order to formulate agriculture policy.
The analysis of the production system has also been carried out in order to
evaluate its economic efficiency.

Another important activity of this experiment farm is the production of
basic seeds.

The efficiency of the research work can be improved if complementary inputs
are also improved.

There is, thereforz, & need to improve:
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human resources
infra-structure (such as, laboratory, administration buildings, equipments,

vehicles, and others).

One must underline the importance of the improvement in the human resources
quality and also the importance of its involvement with national and
international institutions so that the program can be carried out satisfactorit;
This is the case of the BASIC Agreement on Technical Cooperation between

Brazil and Japan. Besides that, human resources shall be applied to all field
activities and to other private institutions that work in the "Cerrado" area,
for exampie, CPA-Agricultural Promotion Company - CAMPO.

2. EPANIG EXPERIMENT FARM at PATOS DE MINAS

This is another important experiment farm included inside the program. Its
main research activities are related to rice, beans, wheat, soybeans, the
maintenance of genetic stocks, and also the produclion of basic seeds. Tnis
experiment farm is situate close to the city of Patos de Minas.

The production of basic seeds is very important for the state of Minas Gerais
because in that region the absence of good quality seeds has been a botteneck
for the production processes of the main crops in the region.

One hopes that its production will be able to attend the state demand for
basic seeds if some imporvement in the infra-structure of the experiment farm
is achieved. On the other hand we can't forget that an improvement in human
resources is also necessary.

3. EPAMIG EXPERIMENT FARM at FELIXLANDIA

This experiment farm is located in the middle of the "Cerrado" area in the
state of Hinas Gerais and js situated close to the bank of a man made lake

(Tres Marias dam). —36—
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The research works related to pigs, cattle, cassava, orchards, soybeans,
cotton, corn and sorghum culture will be followed at the same time as the
production of basic seed and as fish culture research.

Is is worth mention that this experiment farm has an infra-structure which
allows training of both technicians and producers.

4. EPAMIG EXPERIMENT FARM at SANTA RITA

This experiment farm is located inside the metropolitan area of Belo Horizon
te and is also considered as a "Cerrado" area.

Research is related to dairy cattle, wheat, vegetable and fruit production as
well as irrigated crops, mainly rice. The production of basic seeds for
irrigated crops is also another important activity of this experiment farm.

"

ceount Santa Rita's location, infra-structure and human resources,
it is expected that in the future its contribution to extension service
and producers will be important. This contribution will be done through
practical training courses for baoth producers and extension agents.

5. EPAMIG EXPERIMENT FARM at PATROCINIO

Its importance is related to the increasing of various agricultural activities
that has been observed in the region in the past 5 years.

According to this fact, this experiment farm has directed its research works
towards coffee, soybeans, wheat, rice, among others. One of its objective is
to study production systems in order to one of them be selectad according to
its fitness to the regional conditions.
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6. EPAMIG EXPERIMENT FARM at SAO SEBASTIAD DO PARATSO

Tts geographical localization inside a transition region between the old
cultivated land of southern Minas and the “cerrado" area involves iis use
as an advanced research support to crops which have to be transported from
one region to the other.

Its infra-structure is being dynamized for work on coffee mainly, outside
the production of bean, rice, soybean and wheat.

7. EPAMIG EXPERIMENT FARM at PITANGUI

Its localization, 1ike the Santa Rita Experiment FARM, is considered as a
part of Belo Horizonte metropolitan area, with "cerrado" as predominant
vegetation. Its present activity is focused on cattle handling for research,
livestock production, and on basic seed production. This activity could be
amplified in the short run with the implantation of production system through
observation fields. Following the work achievement, a soil and plant sample
preparation unit will perhaps appear necessary.

8. RIO PRETO EXPERIMENT FIELD

Situated in UNAI County it will be utilized for two different purposes:
dry farming on one side and irrigation on the other side, using the available
area along Rio Preto.

Its infra-structure will be orientated for support of regional research
activity, involving the Brasilia Geo-Economic Program actuation area in
Minas Gerais.

The aim js to promote natural resource survey and experiment in the biological
study for traditional crops, such as corn, bean, rice, cassava, and for
introduced crops, such as soybean, sorghum, wheat, fruii, and vegetable crops.
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9. PADAP EXPERIVENT FIELD

With the scope of increasing the necessary technical support for the
development and stability inside the productive area of High Paranaiba

Directed Land Tenure Program {PADAP) this research unit was settled through an
agreement between varjous Minas Gerajs state corporations including EPAMIG, and
the producer's Cooperative, Cooperativa Agricola de Cotia - Cooperativa Central.

The research inside this unit is on coffee, wheat, soybean, vegatable crops,
rice, corn, sorghum, and bean, out of some irrigation experiment in "cerrado”.

10. OTHERS

The program development for use of "cerrado" area through agriculture determines
the need of some ventures 1in order to better captate, generate and incorporate
information to the production process as in the case of the CPA's (Agriculture
Promotion Campanv) work, Such ventures ipvnlves 2 relation bebween that

corpany and EPANIG 1ike happens in the PADAP area.

B. EPAMIG INTEGRATION INTO BRAZIL/JAPAN - TECHNICAL COOPERATION PROJECT

This stage will occur in steps coujugated with the development program in
order to allow an effective participation of all the technical personnel +to
research planning, execution and appreciation as well as unit infra-structure
requirements according to the mentioned purposes.

Some of these steps, may be summarized as follows;
1. Japanese experts and CPAC's research persornel participation in the

routine program for agriculture research project, executiaon and appreciation in
the state of lMinas Gerais.
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2. Periodical meeting for Minas Gerais State global "cerrado" program

appreciation.

3. Japaneses experts periodical visit to Hinas Gerais State with the following
objectives:

. Agriculture survey of “"cerrado" area inside Minas Gerais State.
Direct contact with local research staff

. Program planning appreciation

Data implantation, cellection and processing made by the aforesaid

Q.ﬂ.U'ﬂJ

technicians for better convenience.
e. Seminar promotion, technical “field-day"” meeting, and/or.
f. Other activities to be determined.

4. Settling down the Japanese experts at EPAMIG's experiment farm in Uberaba.
ARs it was mentioned before. The EPANIG's experiment farm located at Uberaba
will be the main physical support to the research projects in Minas Gorais
"Cerrados” area.

Its geographical situation, its good means of communication and transportation,
as well as its social infra-structure will enable the settlement of high
qualified researchers and their families in the area.

The following specializations areas are ponted out:

1. Entomology

2. Phytopathology
3. Soil and Soil Fertility

The names and the “curriculum vitae" of EPANIG's technicians that will work in
this area are presented <in the appendice.
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5. Researchers' training in Japan
It would be desirable to send at least one and at most three researchers to
Japan each Year. They shall take courses in their specialized fields. The

length of time of their courses is from one to twelve months.

The candidates' names and their fields are in the appendice.

6. Materials and Equipaments for research.

In the State of Minas Gerais, the actual situation as far as infra-structure
is concerned is very far form the ideal one.

The implementation of the experiment farms is very important. This will allow
the technology transfer from the Japanese researchers to EPAMIG'S.

It is obvious that 2 bnowledge trang tie iupiementation

of the experiment farm is done.

The 1ist of material and equipments are in the appendice.

7. Other ways of technical integration will be studied, as soon as the conditions
mentioned before are realized.
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JAPAN/BRAZIL RESEARCH COOPERATIVE PROGRAM

AGENDA
EMBRAPA (sala da Presidencia), Brasilia, April 7th,1980

JOINT COMMITTEE VI MEETING - (09:00 h.)

Presentation of the Japanese Guidance Team on the Japan/Brazil
Agricultural Research Cooperation Project to the Joint Committee members

Research Program for CPA - CAMPO, at three Tocations. A proposition was
prepared by EPAMIG. The Joint Committee position.

Discussion of the equipment 1ist for EPAMIG, as suggested in the last
meeting

Master Plan and Annual Hork Plan for 1980, considering specialists,
experts on short-term assignment, training and equipments.

General report of the Cooperative Research Activities

a} Experts on long-term assigment

b) Experts on short-term assigment

Nomination of candidates for study tour of research administrators

Extension of the perijod of the cooperation and expansion to other areas
and institutions of the Cerrados.

Others.
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Mr. Chairman ond gentlemen, it is 2 great pleasure to here today to dis-



cuss on the master plan and annual operational work plan for the Japan-
Brazil Agricaltural Research Cooperation Project. .
By the Kind arrangonent of both Brajilian and Jaopanese staff in CPAGC,
we could have opportunity to observe soveral farms developed in corrado arcus
and I am convinced a great possibility of agriculture in the corrado urea.
I hope this meeting will bo fruitful. Thank you
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This plan outlines in detail the practical considerations in relation
to the master plan and the annual operational work plan for the realization of
the Japan-Brazil Agricultural Research Cooperation Project. The latter is to be
carried out in accordance with the arrangemsnt between the Government of Japan
and the Federal Govermment of Brazil, concerning Agricultural Research
Cooperation in Brazil, and conforms to the Basic Agreement on Technical

Cooperation between the two Govermments.

This plan is the result of a series of consultations held between
the Japanase Team (headed by Yoshiro Sakurai) as well as the Japanese Guidance
Team (headad by Shigeru Tsuchiya) and the Brazilian specialists in charge of

agricultural technology.
April, 1980.

In Brasilia, Brazil.
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ELMAR WAGNER
General Director of the horicultural

Research Center for the Cerrado Region

W T e

Z —_—
JOSE RAMALHO DZ CASTRO
Director of the Brazilian Agricultural

Research Cooperation

Ak

¢ YOSHIRD  SARURAIL
Leader of the Japansse Expert
Team

!
SHIGERU TSUEALYA
Leader of the Japanese

Guidance Team



I. DETAILS OF THE MASTER PLAN

1. Purpose of cooperation

The purpose of the proposed cooperation in research is outlined in
Art. 1.(1) of the Arrangement, signed on 30th September, 1977, by Japan
and Brazil. The research cooperation covers the research fields stated in

the Annex II of the Arrangement. In this plan, major research subjects in
the future will be emphasized.

(1) Seil-plant-water relationships: In the cerrados, in addition to the
socio-economic conditions inherent to the region, the mzin limiting factors
for agricultural development from the technical point of view are the Tow
fertility of the soil, the accumulation of toxic substances and the
jnadequate distribution of moisiure, including rainfall.

In this respect, in order to achieve some of the objectives mentione
above, the problem to tackle is to devise an economical method of
fertilization including the preservation and improvement of the soil along
with the removal of toxic subsiances, by developing soil managemant
techniques Tor the tropical soil of the cerrados.

(2) Crop cultivation including crop physiology: The main crops in the
cerrado areas are upland rice, wheat, soybzan, majze, sorghum, cassava and
perennial crops including cofiee, Truit trees, combined with cattle
raising and forestry.

Crop cultivation: The Japanese team will carry out cooperative
research in two fields, namaly it will work in close cooperation with
experts in soil science and fertilizer application to:

1 set up techniques of fertilization and tillage for upland cropping

in the cerrado areas.

2 establish a system of crap cultivation suited to the environment

and social conditions prevailing in the cerrado areas.

Tillage methods for tropical crops: Tillage methods which minimize
the exhaustion of soil organic matter are most important if soil fertility
is to be maintained. Therefore, it is necessary 1o adopt tillage systems
which enable.to preserve over a long period of time the organic matier and
fertilizer whithin such soils, in investigating on a short or long-term
basis the beneficial effect of tillage methods consisting of minimum or
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no tillage. Limited tillage could also contribute to the prevention of
soil erosion caused by heavy rains, in the rainy season.

The test crops in this study will be soybean and wheat, primarily.
Among the many problems confronting farmers in the cerrado, the
establishment of control methods of weeds is an important one, and various
methods of weed control will be compared in soybean fields.

(3) Control of disease and pest damaga: The occurrence of disease and
pest affecting important crops in the cerrados will be investigated so as
to establish methods of control.

For the diseases of crops, the selection of resistant varieties is
fundamental, and cooperative research aimed at the development of methods
for detection of resistance and pathogen races and for inoculation will be
carried out.

As for the pests, the lesser corn-stalk borer (elasmo} in upland
rice and the stink bugs in soybean will be studied so as to devise methods
for forecasting occurrence and for prevention.

{4) In addition to the fields listed above, cocoperation on agricultural
meteorology, Tarm machanization, plant breeding, farm management and
economic analysis will be carried out according to the decisions made by
the Joint Committee, and when necessity arises, experts will be dispatched
for a short pariad of time which should not exceed 12 months.

To achieve these objectives, the Japanese team will work in close
cooperation with the Brazilian researchers.

OUTLINE  OF COOPERATION

1. Cooperative research on methods of fertilization for cerrado cropping

1.1. Studies on the root development of upland crops.
The root systems of plants are only found in the upper layers of
soil in the Cerrados. The roots of crops are also shallow, due to
the severe damage caused by the shori dry spell during the vainy
s=ason, creating serious probiems in cerrado cropping.



For these reasons, root development will be studied. Physiological
properties of roots of upland crops cultivated in the cerrados will be
investigated so as to elucidate the relations between soil and roots.

Topics to be taken up are as follows:

a) Investigation on root development of crops in cerrado

b} Investigation on soil of cerrado

c} Identification of toxic factors affecting root development by
method of pot experiment

d) Physiology of crop roots

e) Field experiments

1.2. Studies on the deficiency in minor elements in crops.

1.3.

The soil of cerrado is mainly made up of oxisol and is deficient
in crop nutrients., Therefore, Tor modern farming, nutrients should be
applied through fertilizatiomw.

Although experiments on fertilization for major nutrients have
been conducted at CPAC, 1ittle is known about minor nutrients. The
deficiency in minor elements needs to be studied so as to set up methods
of prevention. To achieve such objectives, experts could be working
on a short or long-term basis.

The themes of study are as follows:

a) Study on the deficiency of minor elements in crops

b) Study on the manifestations of disorders due to deficiency in
minor elemants in crops

¢) Study on the effect of minor element application

Study on the preservation of organic matter in soil.

There is little organic matter in the soils of cerrado, and it
seems that the organic matter decreases rapidly by application of
chemical fertilizers. For the improvemant of soil fertility in cerrado,
it is necessary to apply organic matter. How to preserve the organic
matter content should be studied. Such investigations will take time
and require the assistance of experts in soil microbiology and crop
cultivation.

The study will be conducted in connection with the Tollowirg
subject, 2.1.



2. Cooperation in research for the jmprovement of cropping: Systems

2.1. Research on the improvement of cropping methods, in cerrado

a)

b}

Studies on the tillage system for upland cropping.

For the maintenance of soil fertility, it 1is essential to prevent
the decrease of organic matter in soils.

Frequant tillage decreases organic matter in soils resulting in poor
crop preduction under the tropical conditions. To prevent this
phenomenon, it is desirable to decrease the frequency of tillage or
to omit tillage. On the other hand, deep tillage and application of
fertilizers to the subsoil are important for the development of

deep roots and for prevention of damage caused by the short dry
spell during the rainy season.

For the solution of this problem, it is necessary to devise a-special
tillage method in cerrados and “o cooperaie closely with the experts
of soil fertilization. Créps to be tested will be soybean as well as’
soybean and wheat rotation.

Studies on the establishment of farming systems suited to the
cerrados.

The problems to solve are as follows: cultivation methods suited to
s0il fertility and climate; planting systems from the point of viaw
of management or soil improvement; mechanization of agriculture in
relation to large scale farming; methods of weed control, etc. It is
difficuly o solve these problems ail at once. It is necessary to
carry out the research step by step.

The studies will be parformed with soybean crop as a test crop, as
soybean is the principal crop in the cerrado region. The study will
aim at devising cultivation methods adapted to the level of soil
fertility, in placing emphasis of soybean. Also, studies will be
carried out for the establishment of techniques for weed control
which is an urgent problem in soybean cultivation.

2.2. Tests on new crops introduced from foreign countries

The introduction of new crops or new cultivars mey be of great value,
$f they prove to be suited to the cerrado areas. The Japanese team
will extend technical assistarce for such studies.



3. Cooperatien in research on the control of diseases and pests

3.1,

3.2.

3.3.

3.4.

Investigations on the incidence of major discases and pests in the
main crops.

The conditions of occurrence of important diseases and pests affecting
cerrado crops, i.e. upland rice, wheaat, soybzan, corn and cassava will
be investigated.

Studies on the ecolegy and control of lesser corn-stalk borer

Lesser corn-stalk borer (elasmo), which is a serious pest in the USA
and Central America., affects upland rice, wheat, soybean, sugar
can2, etc., in Brazil. In the case of upland rice, the larvae bore

the stem of the young shoots of. the plant,causing "dead heart" symptom.
Many stems may wither, and serious damage occurs in the stage of rice
cultivation. Severe damage is known particularly to occur in the
first years consecutive to land clearing.

The research aims at defining the incidence of this rice pest as well
as at developing methods ef its control. The same studies will also
involive soybean.

tudies on the ecology and control of the stink bug of soybean.

Among the pests of soybean, .stink bugs are the species which exert a
marked infiuence on the yield and quality o7 soybean. In the cerredos,
the quality of soybean deteriorates, following damage caused by stink
bugs which have a high population density. Therefore, research should
be conducted to identify the insects, to study the conditions of
infestation, to forecast outbreaks and to develop methods of their

control.

Studies on crop varieties resistant to diseases

Control of diseases in the cerrados shoule be achieved through cultural
practices and the cultivation of resistant varieties. In the Tiela of
diseasc control, technical assistance should involve the developmant
of methods enabiing to select resistant varieties.



For the resistant varieties, the following experiments should be

conducted:

a) Differentiation method for testing field resistant varieties.
b} Inoculation method of pathogen.
c) Methods for testing the resistance of a variety by using seedlings.

d) Differentiation method for pathogenic race.
e) Methods for selection of field wesistant varieties.

The studies aiming at important diseases of major crops should involve

anthracnosis of Stylosanthes which is a forage crop.
Technical assistance will also be extended for studies on diseases of

other important crops.

3.5. Studies on virus disease of cassava

A few researchers have carried out physico-chemical studies on virus
diseases of crops in Brazil by electron microscopy or by using anti-
serum.

However, basic studies involving transmission or bioTogical tests are
very few.

The present control of virus diseases consists of:

a) the interception of the route of transmission;

b} the elimination of the virus;

c) the bresding of resistant varieties, and

d) the utilization of attenuated virus.

It can not be achieved without basic studies on virus ecology.

As cassava 1s an important crop in the cerrados, studies on vain mosaic
virus of cassava, which have not been performed so far, should be
undertaken. These could contribute to the development of mathods of
control by carrying out a series of studies on the ecology of the
virus through transmission experiments.

IT1. LOCATION OF RESEARCH FIELD ACTIVITIES

The major effort for the implementation of this operational work
plan will be alocated at Planaltina-DF (CPAC), and at branches as
experimental fields in Paracatu, Coromandel and Iral de Minas, in accordanc
to the Annex I, item 4, of the Arrangement, for the promotion purpose of

the cerrado development scheme in Minas Gerais.
—-52—
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3 F g
CPACOFHEOHBIRDIED Thd,

1976 Crg 33,321,000,00 ( 100 %)

1977 Cr 8 45,669,000,00 (137 %)

1978 cr$  92,261,000,00 ( 277 %)

1979™ Cr$ 144,571,000,00 ( 434 % )
I SR

1978 SEM AT 1979 FMFHO T 0 2 2 7 PO FPHFUIRDMD TH 5,

1978 B OB 8 (AR, M, BT
Cr & 53!881 r058|00
R R

Proj : INVENTARIO ( B&i{t)

CrS  3,391,254,00

Proj : APROVEITAMENTO (FIA)
Cr8 11,424,924,00

Proj :MANEJO (#%)

Cr & 23,563,764.,00

1979 g B R
Cr$ 91,657,561,00
i L
Proj : HE(L

Cr$ 7,230,212,00
Proj: H B
Cr$ 16,050,936,00
Proj : #&# B
Crs 28,166,224,00
8, 1919 FHERFHAOYHPDOS5 5, Cre 51,000,000,00 RBRERMBETHS,
CPACOTHHNE, HAMBDORLLFREZOBMICHE > TELAHKL2D55, W
KRB ETH AL RMPTSH Y, 1979422 A LIF 1980 4F 2 AEOMIT, SLRITBE 1 B
DEBFFEINTBD , YOOHEBE OB, $%3VEL2TETIL0LLTHY,
I 6 OF R RERT ORI BITHED 5T,
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