8. CONCLUSIONS

8-1. Summary of Findings and Observations

(1) Degree of goal achievement

The Project activities aimed at maintaining the environment and improving the
agricultural productivity through the sustainable agricultural technology in Cerrados have
been going smoothly through the inputs made by both the Japanese and Brazilian sides
as planned; and it is expected that the initial Project objective will be attained.

The main subjects are following : evaluation of agro-environmental resources;
improvement of soil degradation; integrated control for diseases and pests; and
improvement of soil through the introduction of functional rotation crops and sustainable
soybean production technoiogy.

The outcomes of the above-mentioned subjects are the following :

1) Evaluation of agro-environmaental resources

By using the remote sensing technology and ecological approaches, natural flora
resources and land use were qualified and evaluated for the sustainable agricultural
development. Precise measurement of soil erosion and evaluation system of water
quality were established for the conservation of natural resources.

2) Improvement of soil degradation

Cerrado soils are characterized for its strong acidity and low natural fertility.
Improvement in soil management such as introduction of green manure and non-tillage
farming was accomplished for sustainable crop production. For improvement of soil
chemical and biological properties, proposals based on results of the field survey were
appreciably informative. The problem of soil compaction caused by heavy machine is
solved by development of advanced tillage system.

3) Integrated control for diseases and pests

Fundamental ecology and physiology of socilborne diseases and the controi
measures were clarified. Biological control technology of soybean insect and nematode
was improved and developed. In addition, pests of tropical fruits and their natural
enemies were determined.

4) Improvement of soil through the introduction of functional rotation crops and

sustainable soybean production technology

High phosphate absorbing ability plants adapted to Cerrados environment were
selected and a soybean production system with pearl millet as an antecedent opticnal
crop was developed for the sustainable cultivation method.

Considering the above-mentioned outcomes, it can be judged that the Project
objectives have been achieved successfully. However, the results are not yet sufficient to
allow immediate solutions for the problems facing the current Cerrados. Although there
are some research results which can be applied to the production fieids, there are some
results that can not be applied to the production fields under the current conditions in
Cerrados. Regarding to the Project activities that are expected to obtain further outcomes
for the promotion of the agriculture in Cerrados, CPAC is expected to continue the above-
mentioned research activities.
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The Team has decided that there are not any serious problems concerning the
further development of the technoiogy transfer as the results of the implementation of the
Project and maintenance and effective use of the equipment provided by the Japanese
side.

Accordingly, the Team has concluded that the Japanese technical cooperation for
the Project would be completed after the initial five years of cooperation.

In addition, in order to facilitate the further development of the results gained
through the Project, and its dissemination, the Team has considered that it would be
appropriate to meet the technological needs through other modalities of the Japanese
technical cooperation.

(2) Impact

Through the implementation of the Project, the specific technology and knowledge
contributing to the development of a sustainable agriculture in Cerrados have been
provided to Brazilian counterparts. Concerning natural resources conservation and
environmental preservation stated in the Brazilian constitution, the Project has played a
leading role. The soybean production in Cerrados has a tremendous impact on the
demand and supply for food in the world, as well as on the Brazilian economy. The
Project provided the necessary technoiogy concerning sustainable agricultural
development. The sustainable agricultural technology developed through the Project is
expected to contribute to the further development of Cerrados, the harmony of the
traditional culture of "indigenous peoples" and the conservation of natural resources.

The Project, is expected to generate positive environmental changes aimed at the
preservation of the environment and the establishment of the sustainable agriculture
systems in Cerrados.

(3) Efficiency

Both the Japanese and Brazilian inputs have basically been carried out in
accordance with the original plan, thus the implementation of the Project has been
smooth. As a result, the Project will be completed within the cooperation term.

(4) Relevance

The present Brazilian government promotes the agricultural development in
accordance with the agricultural basic policy formulated in 1993 and has set up the
development, application and dissemination of the sustainable agricultural technology as
its highest priority.

(5) Prospect of sustainability

CPAC was established as one of Embrapa's research institutes which is
responsible for the agricultural research and extension in Cerrados and has 430 staff
members including researchers, technicians, and support staff. All the staff members
have been carrying out the high level agricultural research connected with the agriculture
in Cerrados and have been generating results which contribute to agricultural
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development of Cerrados. There have not been any negative factors obstructing the
research and extension activities. -

It can be judged that basically all the transferred techniques are being introduced
and utilized effectively for the research activities of CPAC. In addition, there are some
research activities which are needed to make the Brazilian counterparts continue further
progress.

For the smoother implementation of the Project, the President of Embrapa was
assigned as Project Director, and the Director of CPAC was assigned as Project Manager.
Also all the directors of relevant laboratories of CPAC have been assisting the
management of the Project. After completing the cooperation term, there will be the
possibility of personnel changes due to the retirement of the advanced-aged researchers,
but CPAC will not be abolished considering its important role in Cerrados.

(6) Summary of technical cooperation between Japan and Brazil on Cerrados

For the purpose of agricultural development in Cerrados, technical cooperation
between Japan and Brazil has been implemented for about twenty years, which are "The
Japan-Brazil Agricultural Research Cooperation Project phase | (1977-85)," phase |
(1987-92) and the Project.

On the stage of phase I, fundamental technologies such as soybean cultivation,
crop protection, survey of soil-water-crops condition and so on were developed to support
planning for agricultural development in Cerrados. (especially in Minas Gerais)

On the phase ll, these technologies were advanced furthermore and spread from
Minas Gerais over Cerrados especially Bahia and Mato Grosso.

These two project focused on increasing agricultural production in Cerrados. Then
on the Project, as mentioned above, technology for sustainable agriculture, considering
environment were improved.

Now, Japan and Brazil recognize that the technoiogy for agricultural development
and sustainable agriculture is established.

After this, the Team hopes that the knowledge and the technology will be transferred
to all Cerrados.

9. Recommendations
As a result of the review and evaluation of the Project activities, the Team has made
the following recommendations to both the Japanese and Brazilian governments:

(1) It is expected that Embrapa will provide the further necessary support -- both
technical and financial - to the researchers and technicians of CPAC in order to a)
facilitate the research activities utilizing the knowledge and technology transferred
by the Japanese experts; and b) further strengthen the research capacities of the
CPAC.
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(2) Embrapa is expected to take greater initiative in promoting cooperation among
national institutions, particularly the state's agricultural research and extension
institutions which will contribute to a) developing the appropriate technology
meeting the actual needs of existing farmers of Brazilian Cerrados through the
introduction and utilization of the technology and knowledge developed through the
Project; b) establishing close relationship among the related institutions; and ¢)
providing a high level of cooperation for the agricultural researchers and technicians
of the states, based on the exchange of technical information and training human
resources. It is expected that CPAC and its researchers will make their utmost efforts
to disseminate the knowledge and technology transferred by the Project to other
relevant persons and institutions and enhance the researchers' activities, thus
strengthening their institutional base.

(3) 1t is expected that CPAC will continue to develop sustainable agricultural
technology which can revitalize and improve the soil in cultivated areas through the
development cof a cuitivation system with pearl millet and other cover crops, in order
to increase the agricultural productivity and to retain the horizontal expansion of
agriculture in Cerrados. One of the main outcomes of the Project is the development
of a rotation system introducing pearl millet as the functional rotation crop. This
technology contribute to the establishment and further development of the
sustainable agriculture with low inputs. The positive effects of pearl miliet on
soybean production, and the multiplication and evaluation of pearl millet are still in
the confirmation stage. Therefore it will be needed to enhance the liability and
stability of the completed technology through the repeated testing aimed at
establishing the systematized technology on the farm.

(4) Taking into consideration the efforts which have been made by both the
Japanese and Brazilian sides, the strong need for an extension of this cooperation
term was not recognized by the Team. Therefore, the Team has concluded that the
Japanese technical cooperation for the Project will be completed according to the
original plan. The Team believes that the further development and dissemination of
technology and knowledge transferred by the Project is imperative to the
strengthening of the sustainable agricultural research system in Brazil, and to
achieving further social and economic development in Brazil, particularly in
Cerrados.

(58) The Team has suggested that CPAC should strengthen relationships with state
agricultural research and extension institutions in order to promote further
development of applied technology useful for farmers in the Cerrados. CPAC is
expected to coordinate the agricultural research and technological transfer activities
in the states and to provide the technology and knowledge developed through the
Project. CPAC, along with the state agricuitural research and extension institutions is
expected to develop the applied technology for sustainable agricultural production
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systems based on the technologies developed through the Project activities, thus
contributing to the establishment of sustainable agricultural production systems in
the Cerrados.

(6) The Team has suggested strengthening human relationships between Japanese
and Brazilian researchers built through the implementation of the Project through
continuous efforts of both the Japanese and Brazilian sides.

(7) The Team has emphasized the need of establishing a mechanism to warranty a
technical maintenance for the equipment pravided by the Japanese side.

(8) The Team has strongly emphasized the significance and importance of further
development of JICA's technical cooperation for promoting the sustainable
agricultural development aimed at securing stable agricultural production and the
conservation of the agricultural environment in the Brazilian Cerrados.

(9 In order to promote further research on biological control of soybean pest by
Baculovirus, the Team has considered that it would be appropriate to meet the
technological needs of CPAC through other modalities of the Japanese technical
cooperation such as the Technical Expert Dispatch Programs which can be made
available upon official request by the Brazilian government and approval by the
Japanese government.



ANNEX 1,

1. Long—term Experts

LIST OF JAPANESE EXPERTS DISPATCHED

No. NAME SPECIALITY PERIOD

1 |Toru KUBOTA Leader 1994, 8.6~1997. 8.14

2 1Sumihiro ASANO Liaison Officer 1994, 8.1~13997. 8.14
3 |Kazuo MATSUMOTO Crop Protection 1994. 9.2~1997. 9.1

4 |Yoshimasa UEMURA Crop Production System 1995. 11.11~1997. 5.10
5 [Kazuo OGAWA Soil and Fertilizer 1995, 5.10~1997. 9.1

6 [Seishiro NAKASHIMA |[Soil and Fertilizer 1997. 4.2~1999, 4.1

7 |Hedeo GOCHO Crop Production System 1997. 7.2~1999, 7.31

8 |Tadaaki YAMASHITA |Leader 1997, 7.28 ~1999. 7.31
9 lYasuo OSUGI Liaison Officer 1997. 9.20~1999. 7.31

=

Tetsu ASAYAMA

Crop Protection

1998.

3.3~1899. 7.31

2. Short—term Experts

No. NAME SPECIALITY PERIOD

1 |Joji ARIHARA Agronomy 1994. 11.11~1994, 12.5
2 Hidenori IWAMA Soil Physics 1994. 11.11~1994, 12.27
3 IMichikazu FUKUHARA |Remote Sensing Technology 1994. 11.14~1994. 12.4
4 |Akira ISHIHARA Soil Conservation 19985. 11.1~1995. 11.30
5 |[Shigeki JSHIDA Agriculutural Machineries 1996. 3.2~1996. 4.19

6 |Toshiaki IMAGAWA Remote Sensing Technology 1996. 3.17~ 1996, 5.16
7 |Hisatomi HARADA Soil Biochemistry 1996. 4.2~1986.5.17

8 |Hisac ODA Plasma Analytical Chemistry and 1996, 11.1~1896. 12.10

Water Quality * Evaluation
9 [Shigeo NAITO Plant Pathogenic Microbes 1996. 11.11~1996. 12.20
10 |Seiji NAKAMURA Agro-research Equipment 1996. 12.14~1996. 12.24
Installation

11 |Tsutomu NISHIZAWA [Biological Contral of Nematodes 1997.1.15 ~1997. 6.12
12 iHiroyoshi SHIRAISHI |[Soil Fauna Bioligy 1997. 2.14~1997. 5.1

13 |Hirohiko MORITA Vegetation Ecology 1997. 3.22~1997. 412
14 |Keiichi INOUE Agricultural Machinery 1997.8.11~ 1997.9.8
15 |Tetsushi HIDAKA Plant Tissue Culture 1997. 11.11~1997. 12.12
16 |{Yozo MURAKAMI Entomology 1998, 1.8~1998.47

17 |Tsutomu NISHIZAWA |Biological Control of Nematodes 1998. 1.15~1998. 4.14
18 |Kazuo SHIBANOQ Evaluation of Water Quality 1998. 9.21~1998. 10.24
19 |Hideo KUBOTERA Glassland Management 1998. 10.24~1998. 12.7
20 |Yoshikuni MASAOKA  |Production System 1998. 11.12~1998. 12.20

%




ANNEX 2. LIST OF COUNTERPART PERSONNEL ACCEPTED TO RESEARCH STUDY IN JAPAN

No. NAME SPECIALITY , PERIOD
1 Jamil Macedo Research Administration 1994, 11. 3~11. 26
2 Jose da Silva Madeira Neto Remote Sensing Technology 1995. 1. 16~3. 15
3 Djalma Maratinhao Gomes de Souza Soil Fertility Management 1995. 8. 14~9. 15
4 Thomaz Adolpho Rein Water Pollution Control 1995. 8. 14~10, 15
5 Arminda Moreira de Carvalho Crop Cultivation Technology 1995. 8. 14~10. 16
6 Jose de Ribamar Nazareno dos Anjos |Plant Pathology 1995. 12, 10~12. 23
7 Claudio Alberto Bento Franz Agricultural Mecanization 1996. 5. 27~17. 27
8 Maria Alice Santos Oliveira Observation of Entomology 19968. 6. 12~7. 2
] Jose Felipe Ribeiro Surveying Methods of vegutation Change 1996. 7. 1~8. 23
10 | Gottfried Urben Fitho Crop System 1996. 8. 5~9. 14
11 Euzebio Medrado da Silva Soil-Water management 1997. 2. 26~3. 29
12 Alberto Duque Portugal Observation of Agricuitural Research Manegement 1997. 6. 8~6. 14
13 Carlos Magno Campes da Rocha Observation of Agricultural Research Manegement 1997. 6. 8~6. 14
14 Claudio Sanzonowics Scoil Nitrogen Management 1997. 9. 1~10. 13
15 Austeclinio Lopes de Farias Neto Cropping System 1997. 8. 17~9. 25
168 | Joao Roberto Correia Remote Sensing Technology 1898. 1. 26~3. 29
17 | Adriana Reattoc Santos Soil Mineralogy 1998. 6. 21~8. 9
18 | Amabilioc Jose Aires de Camargo Entomology 1998. 6. 21~8. 19
18 | Renato Fernando Amabile - 1Cropping System 1998. 6. 24~8. 23
20 | Edison Eyji Sane Remote Sensing Technology 1999. 3. 3~4. 4
21 Ismael Ferreira Graciano Research Administration 1999, 3. 18~4. 4
22 | Lourival Vilela Scil Management 1999, June~50days
23 | Juscelino Antonio de Azevedo Evaluation of Water Quality 1999. June~40days




ANNEX 3-1,

LIST OF MAJOR MACHINERY AND EQUIPMENT PROVIDED

(Unit: 1,000 J.Yen)

JFY

TOTAL

MAJOR ITEMS

1994

45,499

Vehicles,

Tractor,

Remote Sensing Installation,
lon Chromatography,

Optinal Land Level Meter,
Microcomputers,etc.

1995

42,045

Agriculutural Machines(Harvester,Rotary Seeder,etc.)
LANDSAT Data,

Soil Water Measurement Tools,

Tractor Force Meter,

Materials and Tools Physical and Chmical Analysis of soil,
Growth Chamber,Micrpscope,etc.

1996

63,621

ICP Spectrometer,

ERDAS Soft,

TDR Meter,

Centrifuge,

Parts of Seed Strage Room Installation,
Germination Chamber,

Tissue Culture Chamber,etc.
Calorimeter, ete.

19987

41,063

Tractor,

Gombine,

Soil and Plant Analyzer,
Multi~-Fold Meter,

Wide Range pF Meter,
Drying Oven,

Particle Counter,

Crude Fiber Apparatus,
Small Scale Lathe,etc.

1998

55,000 *

Differential Thermo Analyser,
Thermal Analysis Instrument,
Seed Germinator, Acilyzer,
Ultara Pure Water Production System,
Forllift,

Kjeldahl Digestion System,
UV/VIS Detector,

Centrifuge,

Large Load Vehcle,

Milling Cutter,

Sharing Machine,

Bending Machine,

Plotter,etc.

*.Egtimation

Equipment procured in Japan is expected to ship on July 1999
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ANNEX 3-2, LIST OF MAJOR MACHINERY AND EQUIPMENT PROVIDED
(CONDITIONS OF USE AND MAINTENANCE)

1/2

(UNIT 10,000 J.YEN)

JFY ITEMS COSTS PLAGE USE |naite
1994 |Vehicle(CHEVROLET-"D-20) 754 |Vehicle Section B A
Vehicle(VOLKSWAGEN QUANTUM) 335|Vehicle. Section A A
Vehicle(TOYOTA-HILUX 4 X 4CD) 356 Vehicle Section B A
Tractor(Massey Ferguson=MF850) 507 |Machinary Section A A
loan Chromatography (Shimazu-LC-10) 626 |Soil Laboratory B A
Spectroradiometer (GER*MARK V) 552 |Remote Sensing B A
Workstation(Sun+20/50) 262 {Remote Sensing A A
Optical Land Level (SOKKIA-SET20) 2421Sqil Physical Lab. o] A
1995 {Small Truck (Chevrolet-D20-244NB) 343 |Vehicle Section A A
Harvester(NEW HOLLAND TC55) 610|Agri. Machinery Sect. C A
LANDSAT Data (INPE-Niveld TM24x6) 233 |Remote Sensing , A A
Rotary Seeder (DX-2401NA-U) 295(Agri. Machinery Sect C A
Measuring device for Tractive force 250 |Mechanization Lab. G A
Growth Chamber(Koito-KG-106TLS) 1003 |Phytopathology A A
1996 |Incubator{ CONVIRQON-125L) 168 |Physiology Lab. A A
Centrifuge(SCHUILING 95) 208 |Nematology Lab. B A
ICP Spectrometer (IRIS AP) 1511 |Soil Laboratory A A
Seed storage(Eletro Frigo) 626 |Seed storage A A
Soft(ERDAS - Imagine 8.2) 162 |Remote Sensing A A
Tensiometer 30 Units*ELE 076-032 235|lrrigation Sect. A A
Tissue Cutture Chambe(CONVIRON-TC30) 231 |Phytopathology C A
Germination Chamber( CONVIRON-G30) 270|Agronomy Lab. C A
Spectrophotometero (Shimazu-UV1601) 464|Soil Laboratory c A
Materials for Glass Houses 811|Glass Houses B A
Centrifuge (H-1400pF) 300|Soil Laboratory B A
Calarimeter (1013—S8) 192|Seil Laboratary o A
. &
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ANNEX 3-2, LIST OF MAJOR MACHINERY AND EQUIPMENT PROVIDED
(CONDITIONS OF USE AND MAINTENANCE)

(UNIT10,000 J.YEN)

JFY ITEMS COSTS PLACE USE |MANTE"

1997 |Tractor(Yanmar F-32EX) 272|Agri. Machinery Sect. Cc A
Combine ((Yanmar CS21D) 548| Agri. Machinery Sect C A
Soil and Plant Analyzer (SFP-2) 354|S0il Laboratory B A
Small Scale Lathe (ROMI TORMAX ) 226 |Maintenance Sect A A
CRUDE FIBER APPARATUS 255 Chemical Lab. A A
MULTI-FOLD METER (DIK-3420) 160{Soil Laboratory B A
WIDE RANGE p F METER (DIK-3400) 228|Soil Laboratory B A

1998 |Large Load Vehcle (Mercedes Benz 1620) 518{Vehicle Section A A
Milling Machine (Kone KFF-32A) 182 |Mechanization Lab. A A
Differential Thermo Analyser, 536]%
Thermal Analysis Instrument 303+
Seed Germinator 164 %
Forklift 250(*
Centrifuge 295(%
UV/VIS Detector 2221%
Kjeldahl Digestion System 201 %

Major Machinary and equipment over 1,600,000 J.Yen

Conditions of Use Conditions of Maintenance

A. Busy use A. Excellent maintenance condition

B. Frequently use B. Good maintenance condition

C. Often use during specific time G. Possible use after maintenance

D. Currently not use D. Difficult condition in use

E. Not use for the specific reason

* Estimation

Equipment procured in Japan is expected to ship on July 1999 =

A




ANNEX 4, LIST OF SUPPLEMENTARY FUNDS TO COVER LOCAL COST

(UNIT 1,000 J.YEN)

NO. ITEM JFY 1994 JFY 1995 JFY 1998 JFY 1997 JFY 1998 JFY 1999
1 | ocal Running Cost 3,072 1,500 7,600 4,600 5,137 1,807
9 Cost for Special _ 4037 6,833

Countermeasure Seminars
3 Cost for Technica!l Exchange 3,097
Total 3,072 11,537 10,697 4,600 5,137 8,740




ANNEX 3. BUDGETARY ALLOCATION BY THE BRAZILIAN GOVERNMENT

Fiscal Year item Budget (US$)

Local Running Cost 82,306
1994

Local Running Cost 194,700
1995 Seminars (8th Cerrados Symposium) 251,760

Local Running Cost 207,409
1996

Local Running Cost 205,207
1997

Local Running Cost 189,241
1998

Local Running Cost 68,617 *
1999
Total

Local Running Cost

Wages for secretary,technical perxonnel drivers, field management laborers
Traveling fee, Telepone,Fax,Fuel, Electric power,etc.

* Estimation figure is up to the end of July 1999

Excange Rate for R$ against US$ has been changed dramatically after taking
floating rate on mid—Januarv 1999.



ANNEX 6. LIST OF BRAZILIAN COUNTERPART ASSIGNED

No. SPECIALITY (JAPANESE EXPERT) NAME Remarks
1 |Project Management (Kubota Yamashita) Jamil Macedo
2 Carlos Magno C.da Rocha
3 |Project Management Support Euzebio Medrado da Silva

(Kubota,Yamashita) (Asano,Osugi)

4 |Project Pathology (Matsumoto) Luis Carlos B.Nasser P
5 Maria Jose d’Avila Charchar *
6 Jose de Ribamar N. dos Anjos
7 _|Production system (Uemura) Gottfried Urben Filho * P
8 Dijalma B. da Sia
9 Arminda M. de Carvalho *
10 Austeclinio L_FNeto *
11 ‘ Joao Pereira
12 |Cropping System (Arihara) Gottfried Urben Filho *
13 |Soil Biochemistry(Soil Phospforus Uptake) Thomaz Adolpha Rein *
14 |(Harada) Carlos Roberto Spehar
15 |Remote sensing (Fukuharalmagawa) Jose da S. Madeira Neto P
16 Joao Roberto Correia *
17 Edison Eyii Sane
18 |Soil Physics (lwama) Sergioc Mauro Folle * P
19 Claudio Alberty Bento Franz
20 |Soil aand Fertilizer (Tillage System) (Ogawa) Jose Euripedes da Silva
21 Joao Roberto Correia *
22 Sergio Maura Folle *
23 Claudio Alberto Bento Franz * P
24 Francisco Eduardo C. Rocha
25 |Agriculutural mecahnization (Ishida) Sergic Maurc Folle * P
26 Claudio Alberto Bento Franz *
27 Francisco Eduardo G. Rocha
28 |Scil Conservation (Ishihara) Dimas Vital S. Resck
29 {ICPAnalysis (Oda) Thomaz Adolpho Rein *
30 |Plant Pathogenic Microbes(Naito) Maria Jose d'Avila Charchar *
31 [Agro-research Equipment Installation (Nakamura) Maria Jose d'Avila Charchar *
32 |Nematology (Nishizawa) Ravi Datt Sharma
33 {Soil Fauna (Shiraishi) Lourival Vilela *
34 |Vegetation Ecology (Morita) Jose Felipe Ribeiro
35 |Agricuitural Machinery {Inoue) Claudio Alberto Bente Franz *

- 36 |Plant Tissue Guiture (Hidaka) Alberto Carlos Q. Pinto
37 |[Crop Production System (Gocho) Austeclinio L.FNeto *x P
38 Renato Fernando Amabile *
39 |Scil and Fertilizer (Nakashima) Eneas Zaborowicz
40 Arminda M. de Carvalhe * P
41 Leide Rovenia M. de Andrade
42 |Crop Protection (Asayama) Maria Alice Santos Oliveira *
43 |Entomology (Murakami) Maria Alice Santos Cliveira *
44 |Evaluation of Water Quality (Shibano) Juscelino Antonio de Azevedo ’
45 |Glassland Management (Kubotera) Lourival Vilela *
46 |Production Systern (Masaoka) Renato Fermardo Amabile *

A

* Couterpart assigned for more than one speciality {Japanese sxperts)

P : Principal Counterpart
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PERFORMANCE MATRIX OF THE PROJECT

THE PROJECT OF SUSTAINABLE AGRICULTURAL DEVELOPMENT

AND NATURAL RESOURCES CONSERVATION IN CERRADOS

ANNEX 7, 1/2

A—fully attained or applied

B-Partly attained or applied

C-Slightly attained or not yetappled
not applicable

Subject of Activities (TSI)

Actual Performance

Remarks

1 Evaluation of agro—environmental resources

(1) Clarifying the distribution of plant species and
defining the land use conditions

a. Quaiification and evaluation of natural flora
resources and land use of Cerrados by usingthe remote
sensing tecnology and eclogical approaches

The Short-time expert/s have been assigned.

(2) Clarifying the conditions of soil erosion

a. Estimation of soil erosion in cultivated lands in Cerrados

The Short—time expert/s have been assigned.

(3) Clarifying the actual condition of water resources and
water quality

a. Evaluation of water quality of Cerrado water system

The Short-time expert/s have been assigned.

2 Soil deterioration

(1) Analyzing the primary impediment factors of soil
producutivity and improving countermeasures

a. Improvement of soil management technology to
control soil degradation

b. Development of tillage system to lessen soil conpaction

The Short—time expert/s have been assigned.

The Short—time expert/s have been assigned.

(2) Searching for the cause of chemical and biological soil
degradation and developing methods for the improvement of
the nutrient and water supplying ability

a. Diagnosis of degradation in soil chemical and
bioliogical properties and efficient improvement




ANNEX 7. 2/2

Subject of Activities (TS

Actual Performance

Remarks

3 Crop protection

(1) Studying the conditions underlying the sudden
outbreaks of pests and diseases

The Long-term expert/s (Crop protection) dispacthed have
not specialized in this field.

a. Surveyn on incidence of seedborne and/or A The activities have been accomplished by counterpart
airbome diseases of major crops research study in Japan and equipment provided.
(2) Improving the control technology for soilborne
diseases and developing agronomical countermeasures
a. Ecological and physiological studies on scilborne A The Long—term expert/s and the Short—time expert/s have
diseases and their control by sustainable field been assigned.
management
(3) Improving the intergrated pest control technology and
developing forecasting tecnology for unforeseen
outbreaks of pests
The Long—term expert/s and the Short-time expert/s have
a. Development of biological control of pests A been assigned.
b. Survey on ecology of Scarabaeidae and nematodes A Survey of Coleopterous insect will be done during growing
as affected by tillage system and cropping system season of 1998/1999.
4 Crop production system
(1) Selecting and introducing crops adaptable to the
environment
a. Selection of functional plants adaptable to Cerrade A The Short-time expert/s have been assigned.
environmental conditions to improve physical,
chemical and/or biolegical properties of soil
{2) Developing the cropping system
a. Development of production system of optional B it took longer time for the multiplication of optional crops.

crops to soybean cultivation based on their growth
response and sustainability
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Annex

DETAILED TENTATIVE SCHEDULE OF IMPLEMENTATION

Activities of the Project

YEAR
ITEM

1st

2nd

3rd

4th

5th

1. Evaluation of agro-environmental resources

(1)Clarifying the distribution of plant species and
defining the land use conditions

a. Quantification and evaluation of natural flora
resources and land use of Cerrados by using the
remole sensing technology and ecological
approaches

(2)Clarifying the conditions of soil erosion

a. Estimation of soil erosion in cultivated lands in
Cerrados

(3)Clarifying the actual condition of water
resources and water quality

a. Evaluation of water quality of Cerrado water
system

2. Soil deterioration

(1)Analyzing the primary impediment factors of
soil productivity and improving
countermeasures

a. Improvement of soil management technology to
control soil degradation

b. Development of tillage system to lessen soil
compaction

(2)Searching for the cause of chemical and
biological soil degradation and developing
methods for the improvement of the nutrient
and water supplying ability

a. Diagnosis of degradation in soil chemical and
biological properties and efficient improvement

3. Crop protection

()Studying the conditions underlying the sudden
outbreaks of pests and diseases

a. Survey on incidence of seedborne and/or
airborne diseases of major crops

(2)Improving the control technology lor soilborne
diseases and developing agronomical
countermeasures

.......




a. Ecological and physiological studies on

soilborne diseases and their control by
sustainable field management

(3)Improving the integrated pest control
technology and developing forecasting
technology for unforeseen outbreaks of pests

a. Development of biological control of pests ~ f----ccp--mrerfrrmmergromrerp e

b. Survey on ecology of Scarabaeidae and ~ [------ SRR EEEREAE AR RS A
nematodes as alfected by tillage sysliem and
cropping system

4. Crop production systems

(I)Selecting and introducing crops adaptable to the
environment

a. Selection of functional plants adaptable to  }..ooiibueinofioaneadoonanboiaan
Cerrado environmental conditions to improve
physical, chemical and/or biological properties
of soil

(2)Developing the cropping system

a. Development of production system of optional
crops to soybean cultivation based on their
growth response and sustainability

NOTE: The dotted lines indicate activities to be implemented by the Brazilian side for
which Japanese side will provide short-term experts for advice and guidance.
The straight lines indicate activities to be implemented by the Brazilian side
for which Japanese side will provide long-term experts and/or short-term

experts.
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