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MINUTES OF DISCUSSIONS
ON THE JOINT COORDINATING COMMITTEE MEETING
FOR THE TECHNOLOGICAL DEVELOPMENT PROJECT FOR
SUSTAINABLE AGRICULTURE IN EASTERN AMAZON
IN THE FEDERATIVE REPUBLIC OF BRAZIL

The Japan International Cooperation Agency (hereinafter referred to as “JICA")
dispatched the Project Evaluation Team, headed by Mr. Kazuo NAKAGAWA, to the
Federative Republic of Brazil from November 9 to November 23, 2003 for the purpose of
conducting the joint evaluation for the Technological Development Project for Sustainable
Agriculture in Eastern Amazon (hereinafter referréd to as “the Project’).

The Joint Evaluation Committee (hereinafter referred to as “the Committee”), which
consists of members from JICA and members from the Government of Brazil, was organized
for the purpose of conducting the final evaluation and preparation of necessary
recommendations to the respective governments.

After intensive study and analysis of the activities and achievements of the Project, the
committee prepared the Final Evaluation Report (hereinafter referred to as “the Report”),
which was presented to the Joint Coordinating Committee.

The Joint Coordinating Committee discussed the major issues pointed out in the Report

and agreed to recommend to the respective governments the matters attached.

Belém, November 19, 2003
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Mazuo NAKAGAWA 7 Dra. T3ti7a Deane de Abreu S
Leader General-Director
Final Evaluation Team Brazilian Agricuitural Resgarch Corporation
Japan international Cooperation Agency Eastern Amazon
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Mr. Afukahisa ISHIZUKA Qp@ilson ugugto Capucho FRAZAO
Leader Braziian Coordinator

Japanese ‘Expert Team




ATTACHMENT

Both the Japanese side and the Brazilian side agreed on the following matters discussed

on the Joint Coordinating Committee.

1. The Report was accepted as shown in the ATTACHMENT, which the Japanese Evaluation
Team and the Brazilian Evaluation Team elaborated. [t was understood that the Project
Purpose would be generally achieved by the end of the Project as scheduled in the Record

' of Discussions signed on November 27, 1998.

2. The Government of Brazil should assign necessary staff members as well as sufficient
budget and execute it appropriately during and after the Project, in order to make the
Project self-sustainable.

3. To make the Project more effective one , it is essential to extend the new technologies on
sustainable production system developed in the Project to small-scale farmers. In the

Committee, it is confirmed that the collaboration with other organizations is important

through discussion between Japanese and Brazilian side.
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1. Joint Evaluation of the Project
1-1 Objectives of the Evaluation
1) Evaluating the overall achievement of the Project based on the Record of Discussions
(R/D), Tentative Detailed Implementation Plan (TDIP) and Project Design Matrix (PDM),
2) ldentifying remaining problems and recommending necessary measures to be taken
after the termination of the Project to the respective governments, and
3) Considering the lessons drawn from the Project activities in order to reflect them on
future projects in the interest of making them more effective and efficient.
1-2 Methods of Evaluation
The Project was evaluated by the Joint Evaluation Committee, which was composed of
the Japanese Evaluation Team and the Brazilian Evaluation Team in accordance with the
R/D, TDIP and the PDM. These activities included report analysis, field survey, and
discussions with concerned officials/staff mefnbers' based on the five Evaluation
Components listed below:
(1) Relevance
Relevance refers to the validity of the Project purpose and the overall goal in connection
with the development policy of the Brazilian governrhent as well as the needs of
beneficiaries.
(2) Effectiveness
Effectiveness refers to the extent to which the expected benefits of the Project have been
achieved as planned, and examines if the benefit was brought about as a result of the
Project.
(3) Efficiency
Efficiency refers to the productivity of the implementation process, examining if the inputs
of the Project was efficiently converted into the outputs.
(4) Impact
Imbact refers to direct and indirect, positive and negative impacts caused by
implementing the Project, including the extent to which the overall goai has been attained.
(5) Sustainability ' |
Sustainability refers to the extent to which the Project can be further developed by Brazi,
and the benefits generated by the Project can be sustained under national policies,

technology, systems and financial state.

1-3 Members of the Joint Evaluation Committee

1-3-1 Japanese Evaluation Team



(1) Mr. Kazuo NAKAGAWA (Team Leader)
Managing Director, Agricultural Development Cooperation Department, JICA
(2} Mr. Junichi SOEJIMA
Head, Laboratory of Biotechnology, Department of Breeding,
National Institute of Fruit Tree Science, National Agriculture and Bio-oriented Research
Organization
(3) Dr. Masaaki YAMADA
Assistant Professor, Department of Internationat Environmental and Agricultural Science,
Graduate School of Agriculture, Tokyo University of Agriculture and Technology
(4) Mr. Hiroei ISHIHARA
Consulting Engineer, Technical Division, Overseas Project Department,
NIPPON GIKEN inc.
(5) Mr. Tsuyoshi KONDOQ
Staff, Livestock and Horticulture Division,
Agricultural Development Cooperation Department, JICA
1-3-2 The Brazilian Evaluation Team
(1) Dr. Antenio Pedro da Silva Souza Fitho (Team Leader)
Deputy Chief, Department of Research and Development, Embrapa Eastern Amazon
{(2) Dra. Aparecida das Gragas Claret de Souza |
General-Director, Embrapa Western Amazon
(3) Dr. Walter dos Santos Soares Filho
Researcher, Embrapa Cassava & Fruits
(4) Dr. Antonio Rodrigues Fernandes .
Professor, Federal Rural University of Amazon
(5) Dr. Pedro Celestino Filho

Researcher, Embrapa Eastern Amazon

14 Schedule of the Evaluation

Date & Time Activities Japanese | Brazilian

Eva. Team Eva, Team
10/Nov. (Mon} | Arrive at Belém

11/Nov. (Tue)
9:30 | Courtesy Call to Consulate General of Japan
10:30 | Courtesy Call to Embrapa Eastern Amazon
11:30 | Joint Evaluation Team Meeting
12/Nov. (Wed) :
8:30 | Field Survey (Facilities of Embrapa E.A.)
10:30 | Interview with counterparts on attainment of

0 000
O

o0




13/Nov. (Thu}
8:30

14/Nov. (Fri)
9.00

15:30
15/Nov. (Sat)
8:30
15:30
16/Nov. (Sun)
17/Nov. (Mon)

14:00

18/Nov. (Tue)
8:30
19/Nov. (Wed)
8:30
. 10:00

activities based on TDIP

Interview with counterparts on attainment of
activities based on TDIP

Field Survey (Belém)
Move to Tomé-Agu
Field Survey (Tomé-Acu)

Field Survey (Tomé-Agu)
Move to Belém
Report Writing

Report Wiiting
Joint Evaluation Meeting

Joint Evaluation Meeting

Joint Evaluation Meeting
Joint Coordinating Committee

O

o

00O O OO0 00O 000

20/Nov. (Thu)
AM | Report to JICA Belém Office

Report to Consulate General of Japan

21/Nov. (Fri)
AM | Report to Embrapa Headquarters

Report to JICA Brazil Office

PM | Report to Embassy of Japan

00O OO0 OO0 O 00 000 000

2. Qutline of the Project
2-1 Background of the Project

Since 1970's, transmigration of small farmers (this term is defined as family farmers in
Brazil.) and development of large-scale agricultural and livestock industry by private
sector have been promoted in the Amazon region.'As a result, tropical rain forest has
vanished substantially and environmental problems such as deforestation and erosion
became apparent. However, Rio Summit in 1992 attracied the world attention to the
importance of forest preservation for the prevention of green house effect and protection
of biodiversity in the world. Accordingly, the Brazilian government has shifted its emphasis
from exploitation of Amazon region to the preservation of tropical rain forest,

Nevertheless, vast land in the Amazon region had already been exploited and has being
devastated through shifting cultivation and conversion of forest to pasture. Under these
circumstances, sustainable agriculiural techniques have been sought as it can not only
stop deforestation but also provide source of income for small farmers. Cultivation of
tropical fruits and black pepper as well as mix-planting of these crop species and some

muttipurpose trees, which are mainly practiced by Japanese-Brazilian farmers in the
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Amazon region, have been recently paid attention in this context.

Since 1980's the local Nipo-Brazilian agroforestry has been atfracting attention of
Brazilian and international researchers, government officials and NGOs as a promising
alternative to deforestation in the Amazon. It is because of permanent land use and higher
income/employment per unit of area, in comparison with conventional land exploitation
options in the region, e.g., shifting cuitivation, wood extraction and pasture development.

Efforts have been made to introduce crop species and practices of the
Japanese-Brazilian agroforesters to other small farmers of the Amazon. In return, the
Japanese-Brazilian has received considerable international supports in processing and
marketing of their agroforestry products worldwide. In the beginning of 1990, they began
organizing NGOs for promoting agroforestry and forest conservation in the Amazon, of
which five groups are active in the State of Para today.

It is important to recognize that residents in the Amazon region, mostly small farmers
practicing family farming, are the ones who can protect rain forest in Amazon. Sustainable
agricultural techniques will contribute to stabilizing their farming and improving their living
standard while protecting natural forest in Amazon. Therefo}'e, sustainable agricultural
techniques that are suitable for small farmers need to be established for extension.

In this context, the Brazilian government requested the government of Japan for
technical cooperation project in 1996 for the development of sustainable agriculture in
Amazon region. Following prefiminary studies, Record of Discussion (R/D) was signed in
November, 1998 on the master plan of the Project, and the Project has started from March,

1998 for the period of five years.

2-2 Summary of the Project
The Project is designed as follows.
{1) Overall Goal of the Project:
The technologies of sustainable agriculture suitable for the Eastern Amazon are

developed.

(2)Project Purpose: 7
The sustainable agricultural technologies involving selected tropical fruit trees and
black pepper, are developed in the Project target areas, in the State of Para, adapted to

local condition.
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(3) Outputs of the Project
1) The management and cultivation technologies for selected tropical fruit trees and
black pepper are developed so that they are harmonized with environment.
2) The sustainable production systems for the target-areas, involving suitable mix

planting, are developed.

(4) Activities of the Project )

1-1) Screening of clones and/or progenies for high productivity, and rootstock(s) for
dwarfing on selected fropical fruit trees.

1-2) Development of methods for controlling the major diseases of selected tropical fruit
trees.

1-3) Generation and transferring of research fechno[ogies in management and cuitivation
for selected tropical'fruit frees,

1-4) Development of the integrated management methods for the control of black pepper
diseases,

1-5) Development of black pepper cultivation technologies utilizing of five support.

2-1) Test and evaluation of sustainable production systenﬁ involving mix-planting with
different kinds of tropical plants and establishment of demonstration farms.

2-2) Transfer of technolo'gies for a sustainable agriculture involving pilot-farmers.

3. Preparation of PDMe

As the result of discussion, the Project Design Matrix that had been agreed at the time of
Mid-term evaluation was revised into PDI‘;J'Ie as shown in ANNEX 1, with little change in the
contents of activities.

On the other hands, there are some indicators in PDMe, which still requires more precise
definition. Moreover it is difficult to obtain data on these indicators at the time of final
evaluation and/or at the time of the project completion. Therefore Joint Evaiuation Committee
(JEC) agreed upon some aiternatives given below. ‘

3-1 Objectively Variable Indicators {OVI) of Outputs of the Project .
Validity of OV 2-1 may be checked by the following items. @O The number of
combination of the agroforestry species/cultivars recommended, @ The number of
installedt demonstration farms, @ The number of Field Days realized. The result is shown
in ANNEX 6.
Moreover, the OVI 2-2 may not be verified at the time of final evaluation because of the



insufficient time after implementation of the related activity.

Therefore, sacio-economic study should be carried out in 2008 and OV! will be judged
based on it's result and the result of the baseline survey implemented on August 2003. in
addition, this study will be carried out by the Brazilian side.

Therefore it can be decided that item of 2-1 and 2-2 on indicator of outputs are
accomplished

3-2 Objectively Variable Indicators of the Project Purpose

Due to the insufficient time, a farm investigation shall be conducted in 2008 and the
degree of achievement of the project purpose will be judged based on the result of the
investigation. The investigation method shall be agreed both by the Japanese and the
Brazilian side by the end of the project. This investigation will be conducted by the
Brazilian side.

Although degree of achievement of the project purpose was not obtained at the time of
final evaluation, it was observed in the field visit at Tomé-Acu that demand for  Giiricidia
live support for black pepper cultivation by family farmers around the pilot-farmers
increased rapidiy beyond the supply c.apacity of Gliricidia stakes. '

Moreover, intercropping of cupuagu and banana recommended by the project have
been implemented by the pilot-farmers and their neighbors have become interested in this
system, '

As described, dissemination of the black pepper cultivation system using live support
and the intercropping system of cdbuagu using banana as temporary shading are

expected to be accepted by small farmers in the near future. -

4. Achievement of the Project

Activities of the Project were widely diversified. However, to achieve the target of the
Project, counterparts have worked vigorously in major research and investfgation activities. As
a resuit of interview with counterparts as well as field survey, the Committes considers that
project activities as a whole were implemented as scheduled.

The summatrized results are shown in ANNEX 5.
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4-1 Development of the management and cultivation technologies harmonized with

environment for selected tropical fruit trees and black pepper

4-1-1 Screening of clones and/or progenies for high productivity, and rootstock(s)
for dwarfing on selected tropical fruit trees

Based on the results of evaluation by Embrapa Eastern Amazon, four cupuagu clones
tolerant to witches’ broom caused by Crinipeflis pemiciosa have been selected and
released to the public in November 2002. These clones have been propagated for the
distribution to small-scale farmers and the continuous effort has been made to meet newer
selections. Local adaptability test should be conducted after the propagation.

Selection and evaluation of soursop and antilles cherry with high quality and high yield
were conducted and promising superior mother plant clones were selected. However, fruit
production in the experiment is still at the beginning, several agrondmic traits should be
checked for several years after 2004 for selection of superior progenies.

Selection of rootstocks within the genus Theobroma for dwarfing cupuagu was
conducted and some experiments are being continued to select superior clones.

Four rootstock clones within the family Annonaceae for dwarfing soursop have been
selected based on small-scale experimeni. Long term and larger-scale advanced

experiments should be conducted to select superior rootstocks after 2004,

4-1-2 Development of methods for controlling the major diseases of selected
tropical fruit trees

Research items to controf witches’ 5room of cupuacu were efficiently set up and these
research activities had been executed smoothly. Control measure established through the
Project was implemented effectively in the farmers’ field.

In order to control major diseases and pests of soursop, antilles cherry and passionfruit
efficiently, biological and ecological survey and characterization of insects, survey of
occurrence of main diseases, identification of causal agents and fungicide tests were

properly conducted. Species of main pests were recorded.

4-1-3 Generation and transferring of research technologies in management and
cultivation for selected tropical fruit trees

Utilization of different forms of soil management (mainly mulching and leguminous

intercropping) for the improvement of soursop, antilles cherry and cupuagu cultivation was

examin'ed. Because these studies cannot be completed in a short period, continued
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research wifl be accomplished by the counterparts in the.future after the end of the
Project.

Method of fertilizer application varies according to climate and soil type, so that
determination of adequate fertilizer application is very important. For studies of mineral
nutrition and fertilization of soursop, antilles cherry, cupuagu and agai, characterization of
symptoms of nutritional deficiencies, determination of standard leaf to diagnose plant
tissue, utilization of the Diagnosis and Recommendation  integrated System (DRIS),
evaluation of the nutritional status in production in the State of Para, and determination of
the effect of mineral fertilizing to plant at each growing phase were conducted. The
research on the chemical and physical analysis can be utilized to determine the guideline |
of fertilizer application. Application of adequate fertilizer was effective to promote the
growth of young soursop trees. Some works were delayed due to breakdown of laboratory
equipment and lack of chemicals.

To develop appropriate training and pruning system of grafted cupuagu ‘and soursop
trees, the study on the effect of pruning and training on tree architecture was carried out.

Three pollinating insects were identified and studies on biology, mass raising and
dispersion of these insects for stable cupuacu fruit production were carried out. Two
stingless bee species were selacted fbr raising and management.

4-1-4 Development of the integrated management methods for the control of biack
pepper diseases

Pre-incubated soil with ground crab carapaces or squeezed wild pepper plants was
effective in protecting black pepper plént against fusarium disease. in addition the clove
powder treatment to soil in containers showed protecting effect from séveral diseases.

Methylobacterium rediotolerans and Bacillus spp. were selected as potent biccontrol
agents. Pre-cultured Bacillus strongly suppressed the growth of Fusah'um and resufted in
the disappearance of Fusarium after the contact of both microorganisms,

The effect of pre-treatment of stem cuttings of pepper plant with arbuscular mycorrizic
fungi against fusarium disease has been studied. Controf measures established through
the Project should be implemented effectively in farmer's fields. _

Selection of rootstocks within native Piper aducum that are tolerant to fusarium disease
and compatible with black pepper was conducted. Low percentage of germination of most
rootstock seeds, low outgrowth and graft incompatibility have defayed the progress of the
work.

Seven ciones of black pepper that were recently introduced were evaluated at farmer’s
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fields in Tomé-Agu for selection of cultivars tolerant to fusarium disease. However, all
black pepper plants were destroyed before the end of experiment due to the occurrence of

virus disease.

4-1-§ Devefopment of black pepper cultivation technologies utilizing of live support

The effect of shading on black pepper production and selection of cultivars suitable for
semi-intensive farming system have peen studied.

Two species (Neem and Gliricidia) were selected as useful live support and black
pepper cultivation system using live support was established. Gliricidia showed less
suppression on the growth of black pepper than Neem.

Manuals have been published infroducing live support technology for black pepper
cultivation. Transfer of new technologies to small-scale farmers will be promoted through
the utilization of these manuals. |

4-2 Development of sustainable production systems for the target-areas, involving
suitable mix planting

4-2-1 Test and evaluation of sustainable production system involving mix-planting
with different kinds of tropical plants and establishment of demonstration
- farms

(1) Validation methods have been improved for the tropical fruit tree intercropping systems
for small farmers.

(2) Options for effective use of degradéd lands, one of the major political goals of the State
of Para, have been demonstrated.

(3) Agrofdrestry on marginal soils has been proved possible.

(4) Viability of intensive small-scale farm management, by means of successional
agroforestry systems, has been verified.

(5) In evaluating new technologies and running demonstration farms, cooperation
between the researchers and Nipo-Brazilian farmers, who are equipped with
advanced and intensive agricultural technologies, has been found effective. .

(6) Crop species and varieties popular among small farmers have been tested for
providihg temporary and permanent shading in Theobroma-based agroforestry
systems.

(7)Training programs targeted to small farmers and agricultural college students have

been realized successfully at the demonstration farms.
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4-2-2 Transfer of technologies for a sustainable agriculture involving pilot-farmers
(1) Pilot-farmers have been nominated and technology transfer to them is in progress.
(2)Constraints in technology transfer to small farmers have been identified and their
solutions have been tested.

(3)Diffusion of new technology from pilot farmers to their neighboring small farmers has
started. '

(4)The socio-economic baseline of rural fife and agricultural production activities has been
studied for small farmers in the Project area.

(5)Understanding and cooperation of local governments, public extension services and
NGOs have been attained in disseminating new technologies to small farmers.

§. Results of the evaluation with Five Criteria
5-1 Relevance
(1) The Global community's concerns
It is widely recognized that the conservation of the Amazon’s rain forest is a global
issue and that the global community has to.tackle this challenge together.
Technologies that are being developed in the project, such as arboreal intercropping and
minimizing pesticides and chemiéal fertilizers, etc. are earth-friendly. Therefore,
implementation of the Project is suitable for the present global awareness.

(?) Brazilian Government Policy

In 1970's, the Government of Brazil implemented policies for accelerated
development of the Amazon. Howéver, with the rising awareness of conservation of
the global environment in the late 1980’s, the government changed its policy and has
protected the environment of the Amazon’s tropical rain forests. The government is
currently controlling deforestation and promoting effective use of reclaimed lands.
Further, the present regime is trying to strengthen support for family agricuiture.
Development of sustainable agroforestry technologies for family farmers leads to
effective use of the genetic resource of native fruit tree in the Amazon’s tropical rain
forest. _

Therefore it can be said that project purpose and overall goai accord with the policy of

the Brazilian government.

(3) Needs of Target Group and Counterparts
The target group of the Project is small-scale family farmers. New technologies such

()
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as disease-resistant and productive‘ varieties, integrated cultivation technology for
minimizing the use of pesticides and chemical fertilizers, and black pepper cultivation
with live support, are expected to reduce the production costs. Therefore, these
technologies meet the needs of family farmers who generally limited access to finance
for agriculture investments.

Moreover, since Embrapa E.A. has been developing agroforestry technologies in
consideration of environmental conservation and the counterpart personnel have been
conducting research along with this policy, the project purpose and overall goal also

meet the counterpart personnel’s needs.

As described, the project fits the development policy of the government of Brazil,
needs of small-scale family farmer and counterpart personnel, and the globai efforts (e.g.
PPG7) for sustainable development and conservation of the Amazon. Therefore, it can
be judged that the validity of the project is very high.

5-2 Effectiveness

As a result of interview with counterparts and field survey, the Committee considers that
project activities as a whole are imbtemented as scheduled. Counterparts have been
working vigorously with support of Japanese experts and all counterparts who participated
in training in Japan continue research activities in the Project. It is also confirmed that all
equipment provided by Japanese side are used to implement the project activities
effectively. Therefore it can be said that these inputs are attributed to the effect of the
Project. "

The summarized results are shown in ANNEX 5.

5-3 Efficiency
5-3-1 Input .
The input of both the Japanese and Brazilian sides are described below and
summarized in the ANNEX 2, 3 and 4
(1) Input from the Japanese side
1) Dispatch of Japanese Expert |
A total of eight (8) long-term experts and nine (9) short-term experts have been
dispatched to the Project. The chief advisor was absent for three (3) months from Apyil to
June on 2002 due to his health condition. However, timing and field of dispatched experts
were appropriate in general.

e



2) Equipment and apparatus

List of equipment and apparatus provided by Japanese side is listed in ANNEX 2.

Equipment and apparatus provided through JICA amounted to about one hundred and
sixty million Japanese yen (JP¥160,000,000 equivalent to Rs.4,400,000) by the year of
2003. Almost all of these equipment and apparatus are being used effectively to achieve
the project purpose. '

However, Delay of some equipment and apparétus arose because there were some
procedure problems of both Japanese and Brazilian sides. The delay led negative
influence on some project activities in the early stage of the project period. Moreover,
some high technology equipment donated by Japan had difficulties in getting supplying
spare parts and having maintenance services locally. In latter stage, however, this kind of

problem was dissolved.

3) Training of Brazilian Personnel in Japan

A total of thirteen (13) counterparts have participated in training in Japan. Aithough
some dissatisfaction was expressed by the participants becayse of different of views on
‘training” in Japan between Japanese and Brazilian sides. For the Japanese side, there
were difficuities to meet the needs of the Brazilian side in some occasions, due to absence
of appropriate specialists and laboratories in Japan. However, selection of participants and
training period were appropriate as a whole, and training programmes in Japan were

effective in transferring technologies to counterpart personnel.

4) Local cost expenditure
A total of inputs came to sixty-one miflion yen (JP¥61,000,000 equivalent to
Rs.1,700,000 ), and it was used effectively for demonstration farms, various seminars,

and pilot farm activities.

(2) Input from the Brazilian side
1) Counterpart personnel ,
Atotal of thirty (30) persons were assignéd as counterparts in the project period. Among
them, five (5) persons took leave of absence to get their degrees, two (2) retired, and
two(2) persons left due to other reasons. Although five (8) new persons were recruited, the

progress of activities delayed. Twenty—one(21) counterpart personnel are active at the



time of the final evaluation. All counterparts who participated in training programme in

Japan continue to implement activities of the Project.

2) Institution and land
Institution and land provided, such as the project office, laboratories and demonstration
farms ,efc., have been used effectively in the project implementation.

3) Local cost expenditure
Local cost was supplied insufficiently reflecting the difficult economic conditions in Brazil.
Budget shortages for the counterpart personnel's business trip became the problem

especially in latter stage of the project period.

in spite of financial constrain, Brazilian side is doing its best for the maintenance of

provided equipments to facilitate the project activities.

5-3-2 implementation of Activities
(1) implementation Plan

In the beginning, transfer of technologies from the Project to the concerned parties were
planned only in the demonstration farms. However, pilot farm activity was added for more
effective approaching to the small farmers later. This flexible modification of agenda
happened thanks to the monitoring activities conducted during the Project.

Since the pilot-farmer activity is c;fosely linked to the domain of diffusion of new
technologies, Embrapa E.A. worked in close collaboration with the Tomé-Acu municipal
office, EMATER, and CEPLAC.

In general, while there were some inconveniences about inputs, they contributed well in
attaining the output of the Project. '

Therefore, it is judged that the Efficiency of the Project is fair.

5-4 Impact
(1) Research Activities oriented to smaii-scale farmers
Research initiatives more conscious on the reality of small-scale fl_'amers have been
realized. For example, application of crab carapace, a material accessible by small-scale

farmers, was studied for biological controf of black-pepper Fusarium disease.,

=4



(2) Change of attitudes of small-scale farmers toward conservation issues
Use of live support in black pepper cultivation changed the conventional farming system
of small-scale farmers. Due to shortage supply of wood stakes, farmers have become
interested in the Gliricidia live support which can be obtained easily, and thus have
become aware of the deforestation problem of the region. The number of small-scale
farmer getting interested in such a sustainable agricultural system is increasing around

the pilot-farmers.

(3) Influence on community institution of small-scale farmers
Small-scale farmers living in the neighborhood of pilot-farmers have started to get
interested in the technology developed by the Project. They gather in the village
associations periodically and communicate with each other about the new farming system
establishment. Their activities may lead to the organization of small-scale farmers that
bears an important rofe in future extension activities.

(4) The financial support for smalil-scale farmers
Based on the expectation of successful performance of the technologies developed by
the Project, various organizations have started to consider the new kind of financial

support for the small-scale farmers.

§-5 Sustainability
(1) Palicy Aspect

Researches for developing the eart'h-%riendly cuitivation technologies of selected tropical
fruit trees and black pepper are all included in Embrapa E.A.'s four (4) year research plan
started in 2003. Further, some activities related to development of sustainable production
systems, such as intercropping suitable to the project target-area, are being implemented in
the above plan. Therefore, it can be expected that Embrapa E.A. will pursue the goals of
research activities launched by the Project in the long run.

(2) Institutional Aspect _

The Embrapa is a national organization with 40 branches all over the country. Among its
branches, Embrapa E.A is one of the biggest having 126 qualified researchers, and has
greatly contributed to the agricultural development in the Eastern Amazon. Embrapa'E.A‘
will play continuously an important role as a key organization for agricultural technology

advancement of the regi




(3) Financial Aspect

Embrapa E.A. is run by subsidies provided by the federal government: However, its
budget for local costs, i.e., project costs and administrative costs, was not enough for
executing the Project. It is predicted that this situation will continue, and that research and

technological advancement may be delayed.

(4} Personnel Aspect ,
The counterpart researchers of Embrapa E.A. are well-qualified and capable of continuing
activities by themselves. If the budget is provided sufficiently, they will be able to produce

further achievements.

(5) Potential of new technologies for the small-scale farmers

New technologies developed by the Project have gained popularity among small-scale
farmers in the neighborhood of the pilot-farmers, and their demand for cuttings of Gliricidia
for black pepper cultivation is increasing. Hence, the new technologies to the small-scale

farmers is expected to be extended in the future.

As mentioned, there is no problem about institutional strength, the government policy
~ backup, and personal capability of Embrapa E.A. for conducting the research activities, but

matters of budget still remain as important consideration for sustainability.

6. Conclusion

Based on the series of discussions with officials, researchers concerned and counterparts
as well as field survey, the Committee has observed that the Project is being implemented on
schedule as a whole. Although there are some activities behind schedule, the Committee
recognized the Project has achieved outputs and project purpose set by R/D and remaining
activities being within the competence of the counterparts with utilizing the experiences and
know-how obtained through the Project period. The remaining activities should be cont(nued
even after the termination of JICA's technical cooperation, to assure the Project purpose by
Brazilian side. Therefore, the Committee concludes that it is fair to say the Project is to be

terminated as planned in the R/D.

7. Recommendations and Lessons
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7-1 Recommendations

(1) Embrapa E.A. and JICA should make the earnest efforts continuously to attain the goal
of remaining subjects by the end of the Project.

(2) Embrapa E.A. should continue to implement the activities of the Project even after the
end of the Project.

(3) To sustain and strengthen the Project activities in Embrapa E.A. after the termination of
the Project, it is vital to allocate necessary and enough budget to Embrapa E.A.
especially for the maintenance of equipment donated by JICA. The Committee expects
Brazilian side ensure the stable financial foundation for Embrapa E.A.

(4) Embrapa E.A. should make income-generation efforts to improve its financial conditions,
itis strongly recommended that the Government of Brazil would examine for Embrapa to
allow them to utilize the income generated with their efforts independently.

(5) Embrapa E.A. should continuously conduct socio-economic studies in the target-area in
order to verify the viability of the sustainable production systems developed in the
Project in financial and social contexts as well as technical.

(6) To attain the overall goal of the Project, the diffusion of new technologies on sustainable
production developed in the Project to small-scale farmers is indispensable. And then,
the collaboration structure among Qovernmental and non-governmental organizations
should be set up. Therefore, the Committee recommends Embrapa E.A, to prepare and
work out appropriate arrangements including establishment of the certain committee for
positive discussion. It is advisable that this issue should be placed in the Final Seminar
on December 12 and 13, 2003. ‘

(7) To extend the achievement of the Project in the Amazon, it is also recommended to
increase communications among Amazon region Embrapa research centers.

(8) Nipo-Brazilian farmers would play an i'mportant role in validating and disseminating
sustainable agroforestry systems to smali-scale farmers. The Committee recommends
Embrapa E.A. to maintain and reinforce better relationships with them even after the end
of the Project.

(9) In the fong term point of view, it is expected that production of black pepper and tropical
fruits may increase by the new technologies developed in the Project. Therefore, the
Committee recommends Erﬁbrapa E.A. to initiate discussion on expected issues in the

future, such as food processing and commercialization.
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7-2 Lessons

(1) Partnership  with  Nipo-Brazilian farmers was essential in  implementing
agroforestry-related project in the State of Para.

(2) The activity of technology transfer to pilot-farmers was added at the time of Mid-term
Evaluation. In the project management, flexible manners like this made the Project more
effective.

(3) Forty four (44) activities were excessive in consideration of the Project period. The

‘number of activities should have been selected more carefully at the project preparation

stage.
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Project’s Title:
PDM Preparation Process:
Implementation Ageney:
Projoc! Avea:

rl\

he Technological Dovelopment project for Sustainable Agriculture in Bastern Amazon Cooperation Period: 1999.03.01 (o 2004,02. 29
It is explained the Brazilian Side by Japanese expert team.
dapanese side: Japan International Cooperation Agency
State ol Para:

Date of preparation: 17-11-2003
Brazilian side’ Bmbrapa Eastern Amazon

Target Group: Small-scaled farmers in targer-areas

Narrative Summary

Objectively Variable Indicalors

Meana of Verification

Important Assumptions
1. Super tioal 1. The income of small-scaled farmers | 1. Agriculiural  siatistics published | - The Breazilinn Government
The: Agricullural management lechniques is increased in BEastern Amazon. annually by Brazilian Government implements the move measures for the
for small-scaled farmers are improved and | 2. The culiivated areas by sustainable | 2. Agricultural slatistics  published control of greenhouse effect under
stabilizad in EBastern Amazon, and the farming system are increased in annually by State government in glabal level.
tropienl rain forest is conserved through Eastern Amazon. Lastern Amazon.
rational use of use land, 3. The degraded arcas are decressed in
Bastern Amazon.
1. Overall Goal 1. Uniil 2009, the number of species or |1. Agricultural stalislics published | - The Development technologics  ave
laes technologies of sustainnble il's foln} number of rees plunted by nnnaatly by Para State governmaent. recommaended  anmnd  extendsl lo
agriculture suitablo for Eastern Amazon small  scaled farmers in  the small-scaled  farmers by Brozilian
are developel, target-arens, ‘different from -those government.
traditionally  cultivated in family *  The PPG-T  couniries, other
agricultural, is increased to 5% in governments and organizalion with
their farmers. Brazilian governmeni for Amazon
2. Until 2008, the amount of planted conzervation in order o prolect global
areas  with  susteinable furming environment.
gyglem in  the target-area  in
increased to 6 % in their arable
Jands. )
{IL. Project Purpose 1. Until 2004, the number of species or | 1. Embrapa’s technical articles. Embrapa and other research
Ther sustaiunble agricultural iechnologics it's total number of Lrees planted by | 2. Technical report  on  rusearches inglilulfons  improve  (he  new
invalving selected fruil trees and black small-scaled  farmers  around  Lhe conducted in the larget-arca. agriculture  (echnologies as  appliod
papper  arve developed in the projeet pilot-formers, different from those technologies for different areas of
larget-arens, in State of Para. adapted traditionally cultivated in family Lastern Amazon.
loeal condition. agriculiure, is increased {o 5 % in The new sustainable
their Farmers. agriculture  technologics  are - not
2. Uniil 2004, the amount of planted refused adopt by small-scaled farmers
arcas  wilh sustainable farming around the targei-arens,
gystem in the target-area in
increased to 5 % in their arable
hands.
IV, Quipuats of 1he Project I-1. New varieties of tropical fruit trees | 1. Embrapa’s technical articles.

1. The management. and culiivation

and black pepper are selected.

2. Technical report on  researches

No drastic change in prices of
the researched crops. .
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technologies for selectad tropical fruit
trees and black pepper are developed
go that (hey are havmonized with
shvironment,

The suslainable production
syslems for the target-areas, involving
suitable mix planting, are developed,

1-2. The resull on technique development

2-1

for sudlwinable agricullure are
accumulated and published as
technical guides,

. Bedemonslration feld are set up lo

verify the validily of sustainable
agriculture technologies.

2-2. The income of piloi-farers is increased

thorough technologies lor sustainable
" apricullure.

conducted in the Larget-area.

Ne drsstic change in the
climaiic conditions in the target-ayeas.

V. Activilies

-1

1-3.

2-1.

™
b
1o

Svreening ol clones andfor
progenies for high productivities,
and  rveolstock for dwarfing on
salected [ropical fruil trees.
Development of  methods  for
controlling the major discase of
sefected lropical Rruit (rees.
CGoenevation  and  ‘Iransferring  of
research technologies in
mansgemaenl  and  cullivation  for
seteeted Lropical ruil Lree,
Developmeni  of the integrated
management  melhads  for the
control of black pepper discase.
Development of  black  pepper
cultivation (echnologies ulilizing of
live support,

Tesi and cvaluation of sustainable
production sysiem involving
mix-planting with different kind of
tropical plants and establishment of
demonsgtralion farms. .
‘ransfer  of  lechnologies for a
susiainable  agricullure  invalving
pilot-larming.

Inputs of t

he Project

dapanese side

Human Rosources (leng term experts)

Leader 30.5 MM
Leader/Black pepper culiure

27.6 MM
Black pepper cultuye 12.9 MM
Coordinater - 59.1 MM
Soil and Nulrition 23.2 MM

Plant Pathology Y187 MM

Short-lerm experly

.

.

Rearing und Management of insect
Pollinator 2.0 MM

Statistical model of Plant Breeding

1.0 MM

Tropical feuit disease 2.0 MM

Statistical model of multivariate
analysis for plant breeding 1.6 MM

Fusayium of Black pepper 1.4 MM

Phytopathology 2.0 MM

Soil microbiology 1.0 MM

Experimentnl iechnique for plant

disease eased by bacterium

Plant moisture aned  woil  moisture

Training in Japan

Tropical fruit plant (eultivation)
S5+1C41 9.4 MM
Tropical fruit plant (pathology)

Brazilian side

Human Resources

* Project coordinator/ Suil nutrition
60MM

cmre

*  Breeding in fruil trees

. 4P 240 MM

»  Culiivation and Dbreeding of fruit

trees 4P 200 MM
*  Plant patholegy 61 360 MM
«  Plant nutrition 11 GO.0 MM
+ Black Pepper f Breeding in fruil trees
1P: GO MM

* Plant  physiology 7/ -Cultivation

iP: 60.0 MM

*  Breeding 1P 60.0 MM
*  Soil nutrition 8P 300 MM
+  Entomology 4P 240 MM

*  Breeding of Black pepper
2P 120 MM
+  Agricultwral technician, plowman
Scoretary
< Driver

{.ocal cost

*  Personnel cxpense  {(rescarcher}
Rs.8.8millions (J¥.Lf1 millions)

- Personnel expense (staff exeluding

researcher)

local NGOs in the targel-nreas
cooperale  for  esiablishment of
demonstration fields and transfer of
technologies to pilol-farmers.

The new susiainable agriculiure

- technologies are not refused Lo adopl

by the small-scaled farmers in the
targel-areas.
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3 C/P 2.8MM
* Black pepper (rathology)
2 /P 3.6 MM
Plant physiology and cultivation
1 C/1P 1.9 MM
[guipment and lools

Half Lrack 4
Apparatus for laboratory, their spar
parts, etc.

Total: J¥ 168 millions

Loeal Cost
Totak: J¥ &1 millions

Ra.1.3 millions J¥G3 millions)
General operation expense

Re.0.1 millions (T¥7 milliong®)

*  Other operalion expense

Ra.0.1 millions (J¥4 millions*)
Cout of equipment

Rs.0.1 millions (P¥5 millions®)

Total: Rs.10.4 millions ¢/¥520 millivns)

Note! * depending on change of exchange
rate.
MM: manfmonth

Pre-conditions:
There will be no cuts in Embrapa’s
funds.
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Input by Japanese side

{1) Long and short-

term experts

Name of the expert

I'ield

Period

Occupation before the dispatch

SHORT

. Ryuichi Miyanaga ™~
. Hiroshi lwanami

_Makoto Uchida _Administrative Coordinator Mar.17, 1999-Oct.3, 2001 RDI —_—
Yukihisa Ishizuka Black pepper culture Mar.17, 1999-Nov, 2001 JICA - e -
. Masayasu Yamagala | Chief Advisor Mar.81, 1999-Mar.31, 2000 JICA T
-~} .Shigeki Morohashi | Chief Advisor July.1, 2000-Nov. 14, 2001 JICA 1
Z | _1liroshi Daito Tropical fruit culture May, 19,1999-May.18, 2002 JIRCAS . ST
S| Sanae Tanabe Administrative Coordinator - Sep. 19, 2001-8ep.18, 2002 ___| Tochno Stalf ST
| Yukihisa Ishizuka | Chief Advisor and Black pepper cullure Nov.12, 2001-Feh.29, 2004 JICA )
Seashore Nakashima| Nutrition and adubation of Plants Mar.27, 2002-Febh.29, 2004 Nagasaki Agric, | ocal U!!i.‘.’ﬁ!‘s‘il_)’_j_:_ T
Masaomi Oniki Pylopathology Aug.10, 2002-Feb.29, 2004 {‘{]3:(‘)‘:3‘:; . Institwte  of  Agro  biological

—_l_-&:;ﬁ-ing and Management of Insecl Pollinators

July 14,1999-Sep. 13, 1899

Shimane.Univ,

Statistieal mode] in plant breeding

Mar.15, 2000-April 14,2000

.Shingo Yoneyama

Hiroshi lwanami

_Tropical fruit diseases :

Mar. 29, 2000-May 29,2000/5/29]

Statistical model of Multivariate Analysis for Planl
Breeding Bxperiments

Fev.2, 2001-Mar.21, 2001

National Institute of ¥ruit Tree Sciance

Yoshikuni Nomura

Discases caused by Fusarium and others pathogensg
on [ropical plants

Fev.7, 2001-Mar.20, 2001

Tohoku National Agricultural Experiment
Station

Masaomi Oniki

Pytopathology

Aug.26, 2001-0ct.26, 2001

National TInstilute  of Agro  biological

Takaaki Ishii

Yosshihiri Ohisu

Toshikazu Sacra

|_Soil Micrabiology

Oct.26, 2002-Nov.27, 2002

Resources e e
_Kyoto Prefecture University .

Bacteriology and [ntegrated Management of Soil
Pathogens

Oct.5, 2008-Dec.22, 2003

National Institute of Fruit Tree Science

Ecophysiology of Plants

Oct.27, 2003-Dec.8, 2003

| National Institute of T'ruit Tree Scionce
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(2) Training in Japan

Name of the troinee

TR Peeire de Oliveirs

Sania M.B.Aravjo.

Dilson A.C.Frazao

Ismact o). !\_.I;\.’.i'g;_;r_q;_

Maria do 8. P.Oliveira

Lindauea A, de Souza

dose I, Urano

Dinaldo R Trindade |

Luiz 5. Poltronier|

Marin de Loardes 1), 7|

Trapicnl Fruit Pathology | Identificalion Method of Fusarium Species Mar.2-April 22, 2004 | Regsearcher Same
HeracliloB.Oa ¢, | Tropical Fruit Culiure | Echophisiolozy Mar. 19-April 29, 2004 | Researcher TBame
. Elizabeth Yung Chu _ Tropical Fruit Pathology | Soil Microbiolegy dJun.15-July 25, 2003 Researcher :':iu;;w T
Jone Tome de 12N, Tropical Fruit Breeding Genetic Resources und Plant Breeding Jun. 15-July 12, 2003 Researcher |7 Same

FPiatd Training Cowrye Period Posi ai the time | Prosent Post

'I‘,.t.,fj.ina.l. [:‘Iu.ilf?‘.ll_[.tl.l..n i‘:::‘i‘ii:’:l:}s!:(’;)t["!i:.::il:-:i(o';l:'o\s:‘l1$erliliZﬂr and ]'i“]ini_ hll ﬂ!::_!_":-:]unﬁ 21‘2("}0 Rcs‘“““:h“r S" e
Tropical Fruit Cullure Et‘::‘::f:rl‘ Analysis of Soil and Planls, Plant Mar. 15-May 25,2000 Reseu-réher Same

_ Tropical Fruit Cullure Management of Culiure and Plant Nutrition Mar. 25— April 25,2001 Researcher . _m§am-e__“:

.. Tropical Fruit Culiure Management of Culture and Plant Nulrition Mar. 25— April 25,2002 | Researcher Same

. "i‘mpi(:a] [ruit Breeding Genetical Improvement of Pruit Trees Mar. 25— April 25,2003 Rc;:art:her I M“;’;&_‘;{;Sﬂc’n‘:rsc.

_ Tropical Fruit Cutlure Entomology Pollination Mavr. 17-May 11,2002 Researcher o -. .:‘mm_g .-.- i
Tropical Fruit Breeding Post-Harvest Physiology Mar. 17-April 13, 2002 | Researcher L o Same
Tropical Fruit Pathology | Blectron Micrescope ’ Mar.28-May 25, 2002 Rescarcher Same

. ':l_‘!'gi_)'i.cﬂl- l"1u1L [’:;l-ho]ug): ) Plunt Paihology o un: 1(5:\;{: 'l-é, éuoz o I Resear ‘-!1:5_;_1-_ . é'_!‘lg.l_;_z _ .

(%) knnning cxpenses covered hy the Government of Japan

Fiseal year (April-Mar. 1998(Yen) 1999(Yen) 2000(Yen) 2001 (Yen) 2002(Yen) 2003(Yen)
[tunning exponses 500,000 11,429,000 13,164,000 8,462.000 12,613,004) 10,286,000}
Equipmenta for the Projeci 5,166,000 38,101,000 27,953,000 11,918,000 10,023,000 | 0
Original from Japan 0. 18,161,000 5,126,000 8,790,000 2310000 | o
Provided in Brazil 5,166.000 19,940,000 22,828,000 3,128,000 7.713.000 0
_ Bquipments for the lixperts 3,628,000 8,907,000 4,215,000 8,591,000 2,249,000 L
Original [rom Japan_ 3,628,000 6,708,000 3,960,000 3,221,000 2083000 4 o
Provided in Brazil 0 2,199,000 255,000 770,000 160,000 -
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ANNEX 2

(4) List of Equipments As of Oct.2003
Year 1998
. EQUIPMENT Quant, MANUFACTURER TYPE

Truck (double cabinet ) 1 M 510

COPY MACHINE I CANON NPg221

COPY MACHINE 1 CANON NPe2E2

FAXMACHINE 1 CANON L8000

RADIO-PHONE I COCPANES DO BRASIL

NOBREAK I TSSHARA 1000

AN MACHINE ! TCE F1100

RADIO CASSETE 1 (Seny

AR CONDITIONER 2 |CONSUL

SHELF 3

DESK 2

SHELF 3

QOFFICE CHAIR 2

S4FE BOX I

pH meter 1 TOA HM-30G

Seale 2 |FUJIEEIRT D(D698%)

Seale 2 \FUJIKEIKT D(De331)

Scala 4 \FUJIREIKT E(Dss30)
|Multi-thermo incubator 1 TOKYORIKA MTF2018

Camera 2 NIKON FeoD

Clean bench 1 YAMATO CCV-1300F

Sterecscopic zoom microscope i NIKON SMZS00-3

Halogen lamp 10 |NIEON

Photomicrographic attachment ~1 NIEON H-IT-35

Biological microscope 1 NIKON SE-DB-AM

FBlectric bulb with reflector 10 |NIKON

Immersion o1l A 5 |NIRON

Biological microscope 1 \NIKON EI10-21P

Halogen lamp 10 |NIKON

Immersion ol 1 5 |\NIRON

Selection scissors 8 ORAGART No. 108, Ne. 108

Measuring pole 3 Noo. T-15

Cutting branches scissors 2 ALS No. 1602T-3.0-5D

Auto-desiceator 2 TOYO ED-265

Auto-desiccator 1 TOYO ED-518

Digital EC meter 1 TOA CM-60C

Digital retractometer 1 |ATAGO PE-101

Digicral caliper 8 |MITSUTOY(C CD-15CF

Digictal caliper 2 \MITSUTCYO CD-30CF

Balance 1 SHIMADZU BL-2200H




ANNEX 2

Balance 1 SHIMADZU BX-6000

Balance l SHIMADZT BL-32005

Balance 2 PGE00T

Balance | |SHIMADZU EB-32KDW

Caliper 2 | MITSUTCGYO NE-30

Drying oven 2 IKEDA SSV-d28

Optical glass fiber Hlumination apparaius 32 IUCHT LASOUE

Leafcolor charr B FUJIHIRA VF-301

Adnalytical balance 1 SHIMADZU AY-120

Balance i SHIMADZU BEL-1200HA

Balance ! SHIMADZU EB-16K8

Analytical balance 1 BP-211D

Measuring tape 2 SEXISUT 100R

Light loup 4 . |TUCHT SL-30 (22-185-01)

Stirrers 1 TUCHT SMT-101 11-54758-01

Stoereo microscope 1 TUCHT SCZ-40PF22-5003-01

Blood corpuscles countig chamber 2 IUCHT 22555208

Tlumination apparatug for microscope 1 TUCHT LASOUE

Dryving oven 1l TUCHT CIl-4508  11-3078-01
Drying rack 2 TUCHT 11-1005-04

flentrifuge 1 IUCHT MD-15 2195201

Drying oven 1 TUCHT PH-201 11-5095-02
Balance 1 PB3002S5

Truck (double cabinet ? 2 | TOYOT4 HILUX SRS 4X4

Compiiter 18 |COMPAQ PRESSARIO 7578

Nobreak 11 |TS-SHARA NT 2000 4PS PLUS

Srintes | - 14 | HEWLETT PACKARD HP 895 C

Sranmnsr I ¢ WIRWLETT PACKARD HP Seanjet 3200 C

Froesal | 4 |BRASTEMP Frost Free BVG 26 B
Freezer I __|CONSUL CH B53

Freezer 1 |ELETROLUX H 500

| Prtigerator ¢ lppasreme Frost Free BRM 43.4
:\"--::::_-'zucr-r N hank) L § oomrpag PRESSARIO 1200

soei vl (reereddfi foronisasion i 1 ISANYD PLC SUOTB
Spectro-photometer | b |-VA RIAN lAd22 0 F8

Year 2000

[ EQUIPMENT Quant, : MANUFACTURER : TveT :
Automatic leal area meter ' 1 HAYASHT !;L'l.f.‘--.!f g I
Luatdrea Meter ol Fvaimvell !{." H !
Camera L1 lvimow I !
Light meter L5 |MEIA SHOJT Cu LTDA {ﬁ .
I. ltimetar , ¢ ! Fversall , G381 ,
; ;% — 50 —
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Measuring Rope 4 Tech Intornational ;g;g;g
Flame photometer 2 ANALYSER S108
pH meter Y |GEHAKA FPC2000
(entrifuge 1 FANEM BAEBY2
Analytical balance 3 GEHARA MOD.AG200
Analyiical balance ‘ 3 CGEHARA MOLD.BCE200
Analytical balance 3 |GEHAKA MOD.BG2000
Balance 2 |FILIZOLA MODMF12
Balance 2 FILIZOLA MOD MF20
Shaker 2 TECNAL TEI40
Dryving stove 4 Defeo DL\ FE22)
Drving stove 2 Deleo {DL-AFEDE220
Willgy Mill L TECNAL TES48
Willey Mill 1 |TECNAL TE650
Sorl Mill 6 TECNAL TE330
Digestion block 9 TECNAL TE040/25
Nitrogen digestionand destilation gystem 3 TECNAL TEQ36/1
Water bath ] Quimis MOD.6.304
Hot plates 6 uimis MOD.@.310-22
Mutle furnace 3 Quimls MOD.Q.5184-25¢
| Mufle furnace 3 Quimis MOD.Q.8184-81
Digital Micro Buret 4 BOECO
Destilation system 3 Guimis
Local regenerated defonizer 2 Guimis
Watar still 2 Quimis
Balancs ! FILIZOLA MOD.E150
. Zip drive S 2 lomega
Bush cutter stuil 10 |STIHL (5280
Bush cutter stuil 2 STIHL 5220
Chainsaw 2 STIAL #25.
Freezer 1 BRASTEMP BVG-274
Freezer 2 CONSUL CHB53
Digital Camera H SONY MVC-FD73
Projector for slidas 2 VISOGRAF P87 IEC
Projector for OHP 2 VISOGRAF PR2250
v i LG CFP346C62P
Video I |TOSHIBA VCX790
Alr conditioner 3 EE‘LE' CTROLL AE-10F
YEAR 2001

EQUIPMENT Quant. MANUFACTURER TYPE
R@-tlex STRIPADAPTER - Re-flex 18953-1M
R@-tlex RECALIBRATION SET l RQ)-flax 16954-1M
Caliper - ‘ 2 EVERWELL 21210

@ — 51—
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Flectronic Balance 32 SHIMADA AW220
Camera Lens 1 NIKON 23MM. F2.85
Caliper j EVERWELL CD-15C
Flectronic Balance 2 SHIMADZU AW-320
Degiceator 1 TORIHAN TDC-141-P
Desiccator 1 TORIHAN TDC-171-P
Magnetic stirrer 2 SIBATA MGH-110
Cold Spot Light 1 ASONE LA-150TX
|Anatomy dpparatus Set 2 ASONE 28323701
Nematode fnstrument Kit 3 EVERWELL
Flectronic Balance 1 ASONE PBs50g1S
Hemacytometar 2 ASONE 28-5552-063
Head Magnnifier of TGK R7501
Standard Leaf Chart 1 FHEK CF-301
Electronic Thermo-Hydrogragh 6 SOz 3-3126-01
| Digital Luxmeter 1 EVERWELL _ D100
Micrometer Eyepiece for Microscope 1 OLYMPUS |OsH-4
Hand Sprayer 2 MATSUSHITA BH-5658
Dispensor 2 SIBA TA 2504-10
Tose Tube Stand 6  |SIBATA 360-51-83-22
Biological Microscope )1 NTEON E600
LPhoto Micrographi¢System 2 NIEON H-ITT35-PL1
Stereroscopic Microseope 1 NTK ON SMZE00
FElectronic Balance 1 TKEDA RIKA GX4000
Crusher i IKA ' MF10
Automatic Dessicator Chinet 1 TOYO LIVING ED1035
Thermo-Hydrograph Meter -4 | ISUZT 3-3148-03
Sorl Sampling Equivment . 1 EVERWELL 232100
Soil Sampling Tube 20 |EVERWELL 383
Crusher 1 SHIZUQOKA SEIRT CSM-F1
FElectrotue Balance 1 SHIMADZT BX3200
FElectronic Balance 1 SHIMADZU BX3200H
Vernier Caliper 2 EVERWELL 21510
Vernier Caliper 2 EVERWELL 51820
Engraver for Aluminium Tag 2 TEC
Lighting Magnifier 2 ASONE 21-1021-02
Draft Chamber 2 Quimis R216-23
Drving Oven 3 Quimis @314D216-23
Distiller and deloniser apparatus 2 Guimis Q130M-12
Distillar | Quimis @341.210
Balance L |pPs 50Kz
pH meter 1 Quimis &400F
Water bath | |Quimis Q215M2BS

\/

4
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Shaker | Quimis {220B-2 .
Water bath U |Quimis Q33428 5
Hot Plate l Quimis QU61-2 1
Distiller and defoniser apparatus 1 Quimis Q180822 f
Anttoclave 1 |Quimis Q19023 |
Oven 1 Guirnis @318D-24 =
pH meter 1 |Quimis QUOOM-2
Microscope 1 Wide-Fiald P03100-00
Aluminum Caliper 1 Starret 100m -
Counter 2 Milkway 2318
Stabilizer 3 TS5 SHARA SEVA
Stabilizer 1 T8 SHARA 1KVA
YEAR 2002
EQUIPMENT Quant. MANUFACTURER TYPE

Multi Thermo Incubator 1 EYELA EYELAMTI-201B
UV Auto Dry Desicator 3 |4SONE e
UV Auto Dry Desicator 3 ASONE GJ-0065-04 UVOL-5208A
Diigital Camera 1 SONY DSC-P5 (JE)
Tube Rotator 1 | ASONE GR-0256-02,-04,-08
Standard Leat Chart 1 FHK CF-301
SolarPowered Digital Celliper 1 MITSUTOYO cnD—815C
Lighting Magnifier 1 ASONE SL-30
Digital hanging scale 1 KANSAI KEH 5030
Table Top Refrirated Centrifuges 1 CIENTEC CTI14000DR
| ph-Meter 1 CEHAKS, PCr2000
Dasiccator - 2 (lass Type
Spectrophotometer I QUIMIS
Rotateive Agitator 1 PHOENIX A P56 E
Delonizer of mixed bed 1 QUIMIS Q180012 {
Rotative agitator 1 QUIMIS Q22521 |
ph Meter 2 |QUIMISs Q400P [
Stabilizer 5 |SMS 2.0KVA
Stabilizer 8  |TsShara J.0KVA
PICK-UPTEUCK 1 |NISSAN FRONTIER-XE i
Autoclve Sterillizer 2 |PHENIX SD30 :
Pure Water Apparatuses I QUIMIS Q341-25 Q180-12
Trucktor 2  |COBRAS AGRALEAI00 14.7C
Hand Sprayer 1 |JACTO
Destilator 1 QUIMIS G341-25
Shakor 1 |PAOENIX AP56
Spectrophotometer 1 QUIMIS Q1o8U2M
Magnetic Stirrer 1 |QUIMIS Q2412
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RJEDAHL Nitrogen Destilator 1 QUIMIS Q328520
Shaker 1 QUIMIS 2551
Water Bath ! QUIMIS Q215M2




ANNEX 3

Assignment of personnel

Name Specialty
Mr.Joao Tome de Farias Neto Breeding of Fruit Tree
Breeding of Fruit Tree

Mr. Rafael Moyses Alves

Mr. Sydney Itauran Ribeiro

Cultivation and Breeding of Fruit Tree

Mzx. Jose Bdmar Urano de Carvalho

Cultivation and Breeding of Fruit Tree

Mr. Carlos Hans Muller

Cultivation and Breeding of Fruit Tree

Mer. Dinaldo Rodrigues Trindade Plant Pathology
Ms. Maria de Lourdes Reis Duarte Plant Pathology
My, Luiz Sebastiao Poltronieri Plant Pathology
M. Dilson Augusto Capucho Frazao Plant Nutrition

Mr. Heraclito Eugenio 0. Conceicao

Plant physiolo.gy/ Cultivation

M. Emmanuel de Souza Cruz Soil Nutrition
Mzr. Raimundo Freire de Oliveira Soil Nutrition
Ms. Sonia Maria Botelho de Araujo Soil Nutrition
M. Tsmael de Jesus Matos Viegas Soil Nutrition
Mr. Carlos Alberto Costa Veloso Soil Nutrition
Mz, Jefferson Felipe da Silva Soil Nutrition
Ms. Lindaurea Alves de Souza Entomology
Mr, Walkymario de Paulo Lemos Entomology
Ms. Ruth Linda Benchimol Plant Pathology
Ms. Elizabeth Ying Chu Plant Pathology
Ms. Marli Costa Poltronieri Breeding of Black pepper
— 55—
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Input by Brazilian Side

Running expenses covered by the Government of

the Federative Republic of Brazil

ANNEX 4

As of May 30,2003

Fiscal year

1999 (Reais)

2000 (Reais)

2001 (Reais)

2002 {Reais)

2003 (Reais)

Total (Reais)

Personal expenses (researcher)

Common expenses

Common expenses other than the
above (Electricy. fuel,etc)

Institutional investments

Personel expenses (assistants)

1,857,594,94

14,487.08

2,801.15
74,996.70

264,553, 92

1,934,994,75

35,326.88

3,663.57
0.00

275,577.01

2,012,394 .52

75,403.42

4,050.48
28,000.00

286,600.09

2,151,722.25

325,160.09

69,799,24

896, 550.80

124,193.37

13,048.89

8,853,257.2¢6

574,570.84

10,515.20
191,844.83

826, 731,02

Total

(Reais)

2,214,433.79-

2,249,562.21

2,406,448, 51

2,546,681, 58

1,0392,793.06

10,456,919.15

The Brazilian fiscal year begins from January and ends on December
The Japanese fiscal year begins frem April and ends on March
Currency exchange on this period

Exchange rate fixed by JICA Uss=¥ RS=¥
1999 April 1ist USS=¥119.70
1299 December US$=Y106
2000 December US$=¥112 R$=¥58.33
2001 December USs$=¥124 RS=¥51.02
2002 December US$=¥123 R$S=¥35.86
2003 May USg=¥121 R$=¥43,214

US$=R$1.81 (December 1989 average rate)

~
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ANNEX 5

THE TECHNOLOGICAL DEVELOPMENT PROJECT FOR SUSTENTABLE AGRICULTURE IN EASTERN AMAZON

Achiv
&
ment
fevel

ltem Results Expected Progress and resufts Reasons for Delay Next Plans of Activities

{1) The management and cultivation tecnologies for selected tropical fruit trees and black pepper are
developed so that they are harmonized with the environment. '

1. Screening of clones andfor progenies
for high productivities, and rootstocks for
dwarfing of selected tropical trees.

11-1) Selection and evaluation of cupuagu
clones andfor progenies tolerant to
Witches' broom with high productivity.

Set up demontration fileds;
for these 4 selected clones
in different locations of Pa
@, Held 3 field days in Tomé
-Agu, Castanhal and Santa
Isabel, :

(T Evaluation, selection and Sejected cupuagu ciones tolerant to 4 clones tolerant to Witches * broom were selected and| 4
Jrecommendation of clones and progenies Witches™ broom with productivity higher  {recommended fo producers. Embrapa will privide the]

cupuacu tolerant to Witches' broom. than the regicnal average. producers with 6,000 grafted seedlings in 2003 and
10,000 in 2004.

The productivity and growth of all selected plants were| 4 Analyse mother plant's datal

@ Identification, evaluation and selection |Select cupuagu mother plants with
productivity higher than the regional studied. collected  since 1997,

of elite mother plants of cupuaguy in
commercial plantation in the State of Par
4.

avarage

prepare clones of potential
mother piants that has nof]
been included in the currenf]
collection, start identification)
and selection of mothe
plants resistant to Witches ']
broom.

1-2) Selection and evaluation of soursop.
Antilies cherry, agai palm and others with
high quality and high yields.

{* Selection and cloning of superior
mother plants of Antilles cherry (Malpighia
glabra L.) in commercial plantation in the
State of Para

productivity higher than the regional
avarage and disease folerance

Select Antilles cherry mother plants with  |In the farms of Santa |zabel, Castanhal and Tom&-Agu,
grafeted cultivers of Embrapa Agroind i stria Tropical's
were tested and 13 cultivers were selected for this region.

Continuanion of the activity.
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@ Introduction and selection of productive
Antilles cherry (Malpighia glabra L.)
clones suitable for the Amazanian
environmental conditions.

Election of Antilles cherry clones with
better economnic performance

Antilles cherry clones with high pruductivity and tolerance
to desieses were introduced ( 13 clones from CNPMF; ©
from CNPAT and 1 from CPATSA). The results of]
production experiment show the superiority of CNPMF
591 clone{403 fruits/plant). However by the arrange fruit
weight, theCNPMF 030 clone (11.78 gffruit) shows the|
best performance. This clone also attained highest sugar
content in fruit (7.9 in Brix) and therefore should become
the recommeded cultivar for fresh fruit production.

Continuation of the activities]
duritg another crop)
seaoson to  evivate the
fruit's quantity and quality
to select materials for
commom and  industrial}
consumings.

(@ Selection and cloning of superior
mother plants of soursop (Annona
muricata L.) in commercial plantation in
the State of Para.

Select soursop mother plants with
productivity higher than the regional

avarage and tolerance to insect attacks,

High productive were selected in the farms of 20 mother
plants in Santa lzabel and Castanhal, propagated by
grafting, and introduced to the Embrapa experimental
field. '

Wait the materials to starf
producing and select]
materials suitable for fresh
fruit  consumption  and
agroindustrial processing.

@ Introduction and selection of productive
soursop (Annona muricafa L) clones
suitable for Amazonian environmental
conditions.

Selection of soursop ciones for better
economic performance.

14 superior clones” were introduced from Embrapa
Cerrados and Embrapa Acre. Some of them have already
produced fruits as large as weighing 5kg. However the
quality should be wall studied before the selection of]
materials for fresh fruit and industrial consumption.

Analyze the fiuit quality for
at least two more harve:
seasons before selecting th
clones adapted to thi
Amazonian conditions.

® Selection of promising fruit-producing a
¢al palm genotypes.

Select agai palm genotypes with
production higher than the collection
average.

25 mother plants with higher production had
been selected from the collection. Seeding
populations preduced from the 25 mother trees.
From these populations 25 genotypes were
selected and planted in the producer farms in
Tomé-Acu (2000} and Santa Izabel {20071).
Performance of these clones were evaluated
each semester.

& Progeny tesls of agal palm for fruit
production,

Anzlysis of genetic parameters during
vegetative growth phase.

From the last data obtained in Santa lzabel in December]
20, 2002, statistically significant differences at 1% level
were recoghized inseveral traits including trunk diameter,
tree height and number of new leaves.

Cenfinuation of semstral
evaluation of the 25
genotypes.

1-3) Selection of rootstock(s) for cupuagu
with drought tolerance, high productivity
and dwarfing in genus Theobroma .
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> Selection of dwarfing roctstocks within [Obtain a rootstock within the genus The greenhouse experiment concluded in the results that] 3 Difficulty in the production of rootstock of [ Continuation of growth and
the genus Theobroma for cupuagu. Theobroma aiming to reduce the height of | T. obovatum and T. speciosum were not suitable as T. obovatum due to the occurrence of productivity evaluation of
cupuagu trees, rootstocks of cupuagy, T. subincanum present ed good severe disease and low percentage ofjcupuagu clones resistant to
compactibility with cpuacu. outgrowth. Witches” broom grafited on
T. grandifforum .
1-4}) Selection of Anonaceae rootstock(s)
with tolerance to pests and dwarfing in
soursop,
(@ Selection of rootstocks within the family| Select rovstack with dwarfing effectand |4 compatible rootstock clones were selected in the Continuation of fruif
Annonaceae for dwarfing soursop. graft compatibility. greenhouse experiment. The field experiment was productivity and quality
estabilshed in September 2000. The productivity was evaluation of 2 clones of
quite sastisfatory on araticum-do-brejo ar the soursop SOUrsop on selected
itself. The biribazeiro was not a good rootstock, rootstocks.
,12. Development of methods for controlling
the major diseases of selected tropical
fruit trees,
2-1) Development of methods on
integrated desease control for Witches'
broom of cupuagu.
O Establishment of integrated control Select fungicide to control Withces™ broom|Folicur was selected as fungicide, Establish eficient  and
{methods of Witches' broom on cupuagu  |disease on cupuacu free, ecenomic doses in field.
plants.
2-2) Studies of contral methods of the
major diseases and pests (excluding fruit
fly) in soursop, Antilles cherry and passion
fruit (maracuja),
‘T} Biolegical and ecological survey and  |Catalogue insecls that are pests and Pests were collected and identified. Activity  stopped because of the|Re-stait of the activity with
characterization of insects that are potentially harmiul and evaluate the risks retirement of the entomologists, the new entomologist.
phytophagous, pests and potentially they may represent {o soursop, Antilles .
harmful, living in planttions of soursop, cherry and passionfruit,
Antilles cherry and passionfruit,
@ Control of the soursop fruit borer Verify whether waxes and tissues are The use of wax is unworkable because it causes fall of| Activity  stopped  because of the|Restar of the activity with|
Cerconata anonella . capable os protecting fruit against insect  |young fruits. retirement of the entornologists. the new entomologist.
attack and evaluate the attractiveness of
adult fruit borer by diferent carbohydrates.
3: Integrated management of the main Select effective fungicides to control the  |Fungicides were selecied in vitro, The selected fungicides ar
jdisseases of Antilles cherry, passionfruit | diseases. tested in greenhouse and
land soursop, : after on to be tested in field,
3. Generaticn and Transferring of
research technologies in management
and cultivation for the selected tropical
fruit trees
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3-1) Studies of utilization of defferent
forms of soil management (mainly
mulching and leguminous plants
intercropping} for the improvement of
soursop, Antilles ehery and cupuagu
L~y jlfivation

D Effect of soil covering on fruit tree
productivity in Amazonia.

Establish one type of mulch and other of
cover crap that favor weed control, allow
sofl enrichment with organic matter and
increase productivity of Antilles cherry
cupuagl and soursop by 10%.

The soursop and cupua ¢ u experiments are carried
on.The acerola experiment is paralised.

Number of the research members was
reduced with the transfer of Dr. Walnice
Nascimentic and Dr. Hiroshi Daito,
responsable of soursop and acerola
researches. The acerola research was
conducted by the japanese consultant,
Dr.Daito.

Going on with evaluation of
different coverings types on
soursop and cupuagu.

3-2) Studies of fertilization and mineral

¢ and agai.

nutrition of soursop, Antilles cherry, cupua

T Characterization of symptoms of
nutritional deficiencies in cupuagu
(Theobroma grendiflorum ).

Obtain a set of nutricional deficiency
symptems for six macronutrients and five
micronutrients and the respective levels in
foliar tissue for the cupuagu plant.

The symptoms of macre and micro nutrients and
deficiency were characterized.

Technical problems on the atomic
absorbation equipment inabled chemical
analysis.

Going on with laboratory]
analysis of macro and microl
hutrients, statistical
analysis, interpretation of
the results and _publication
of it.

to diagnose plant tissue .

2 Determination of standard cupuagu leaf

Determine the standard cupuacu leaf for
diagnosing the plant nutritional status,

All field activities were concluded and now waiting for the
leaf datas of laboratory analysis.

Interpretation of results will
be done after conclusion of]
laboratory analysis,

3 Utilization of the Diagnosis and
Recommendation Integrated System

of cupuagu trees in production in Pard
State.

(DRIS) in evaluating the nutritional status

Qbtain the reference norms for 6
macronutrients and 5 micronutrients to be
used is DRIS method to cupuacu in the
production phase,

All field activities were concluded and now waiting for the|
leaf datas of laboratory analysis. This activity was
presented on the XVI Brazilian Fruticuitural Congress.

Interpretation of results will
be done after conclusion of
faboratory analysis.

& Effect of NPK on nursery cupuagu
plants.

Obtain the optimal doses of three
macronutrients to be used as mineral
fertilizing during the growth phase of
cupuacu seedlings.

Final results of the experiment were collected and it was
concluded that Potassium dozes { on K1,K2,K3) were|
higher that the appropriated. Therefore, it was reinstailed
a new experiment with lower doses of X in 2003,

Consequences of the experiment

Chemical and stafistic]
analysis, interpratation of]
results and it's publication,

plants in the growth phase,

5’ Efiect of mineral fertilizing on cuptragu

QObtain the optimal doses of three
macrenutrients to be used as mineral
fertilizing to maintain a good growth and
increase the productivity of cupuagu trees
in the field.

" |a production area in Igarapé Mirim.

The experimet was parcialy installed in January 2003 in

No suitable area available for experiment
installation.

if the financial resourses}
allows, finalise the set up off
the experiment

r—

plants in the production phase.

& Effect of mineral fertilizing in cupuagu

Obtain the optimal doses of three
macronutrients to be used as mineral
fertilizing in the production stage of cupua
¢u, to increase fruit productivity

The datas collected 9 months after the plantation, the|
plant height was 2.35m on N2P0K1, 5.21m on N2P2 KO
and the number of {ruits was 16 on N2POKO.

Collect data, appiy]
fertilizers, do the chemical
and statistical analysis and|
interpret the results,
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) Effect of lime levels on growth and Obatin increase in nutrient absorption and |Analysis of dry matter was concluded and now waiting for] 4 General interpratation of the]

uptake of nutrients by young cupuagu production of dry matter in younig eupuiacu [the data of laboratory analysis. data when the [aboratory]

plants. plants with application of dolimitic lime. results are ready.

-CE) Characterization of symptoms of Obtain a set of symptoms of nutricional  |Symptoms  of macronutient and  micronutrient] 4 ITechnical problems on the atomic absarvation) Going on with laboratory]

nutritional deficiencies in soursop plants | deficiencies of six macronufrients and five |defficiencies were recognised. This activity was partialy equipment inabled quimic analyses. analysis of micro nutrients,

{Annona muricata L ). micronutrients and the respective levels in | presented on the XVil Braziltan Fruticultural Congress. statistic analysis,
foltar tissue of soursop plant. interpretation of the resul

and publication of it.

Q) Effect of lime levels on growth and Obtain increase in nutrient absorbtion and |Analysis of dry matter was concluded and now waiting for] 4 General interpratation of th

uptake of nutrients by soursop plants Dm production in young plants of soursop [the datas of laboratory analysis. . data when the laboratory;

(Annona muricata). with application of dolomitic lime. results are ready.

D Effect of NPK fertilizing in soursop Obtain optimal doses of 3 macronutrients [Effects of N were identified on the first and second year 2 Collect data, apply]

plants in the production phase, for use in mineral ferfilizing of soursep in  [by the stem diameter and effects of N x Pwere identified fertilizers, do the chemical
the productive phase. by the hight. and statistical analysis_ang

interpret the results.

_@ Effect of levels and sources of organic )Obtain increase in productivity of Antilles {The experiment is starting to produce therefore there is} 2 Coliect the harvest data and|

matter for cultivation of Antilles cherry cherry fruit, with application of at least one |no harvest results by now. interpret it.

(Malpighia glaba L.. ). cource of organic matter combined with

one of the doses tested.

4D Effect of lime levels on growth and - Obtain increase in nutrient abserbtion and Analysis of dry matter was concluded and now waiting for] 4 ) General interpratation of the]
uptake of nutrient by young plants of Dm preduction in young plants of Antilles |the datas of laboratory anaiysis. data when the laboratory]
Antifles cherry. cherry with application of dolomitic lime. results are ready.
@ Effect of doses of N,P and K during thelObtain the optimal doses for 3 Growth analysis were concluded.Plant, soil and] 4 Interpretation of the data
preductive phase of Antilles cherry , macronutrients for use in mineral fertilizing| production analysis are on pending. when the laboratory results}
in the productive phase of Antilles cherry, are ready.
34 Characterization of symptoms of Identify the symptoms of nutrient Conducted only for deficiency of macronutrients and] 4 |Technical problems on the deionizator|dentify symptoms of]
nutritional deficiencies in agai plants deficiency of six macronutrients and five  |borom. Symptoms of macronutrients deficiency were that is necessary to supply appropriate]micronutrients deficiency,
{Euterpe oleracea Mart ). micronutrients correlating with the level in |identified. The experiment for micronutrients were water for micronutrient experiment. collect plant data and
foliar tissues of agai palm. . linstalled in July 2003. - analyse.
3§ Effect of NPK in the growth of aai Obtain the optimal doses of 3 Reinstaled in nNovember, 2002 , allready with the second| 4 |Problems with oven damaged the{Collect data, applyj
seedlings. macronutrients for use in mineral fertiling |N and P apllication. samples, fertilizers, do the chemical
of agai at nursery stage. and statistical analysis and

interprete the resuits.

3-3)Studies of training and pruning of
soursop and cupuagu trees,
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) Influence of pruning and training on
tree architecture and initial growth of
cupuacu tree in Amazonia.

Develop a training and pruning system for
grafted cupuacu trees, which will make it
possible to obtain plants with a maximum
height of 3m and non-decumbent
distribution of branches.

Cupuagu clones, grafted by top saddle graft in full slit,
does not need supporting to obtain erect plants with
suitable branch disposition. #t can be obtained by only
pruning.

Evaluation of productivity]
and it's distribution to 5 and|
6 year plant.

2 Influence of training and pruning on
tree architecture and the productivity of
soursop fruits.

Develop a pruning system for keeping the
small archtecture of soursop plants.

Pruning of soursop plants propagated by seeds is not a
efficient method to reduce plant height as it needs an|
intensive praclice and this let the danger of the
Lasiodiploidia theobroma fungs contamination higher |
and aiso this method delays the start of ruiting period.

Concerned of the problem
of this results and that th
root-stock’s experiment ar
quite safisfafory, it s
suggestable fo quit this
experiment.

3-4) Studies of biclogy, mass raising and
dispersion of pollinating insects of cupuag
R

(@ Survey and identification of pollinating
bees in cupuagu orchards.

Identify species of stingless bees with
potencial for raising and management as
cupuagu pollinators.

20 insects were collected and classified to 2 categories

(Z) Nest collection and raising of bees that
pollinate cupuagu.

Define methods for mapagement of
slingless bees colonies.

8 cofonies of stingless bees were collected and it's
suitable raising method was defined.

Defing an introducing
method of stingless bee
trough a cupuagu fied with a
purpose to grow cupuagu’s|
production,

4. Development of integrated
management methods for the control of
black pepper diseases.

4-1) Biological control of Fusarium
disease,

(@ Morphophysiological responses of
young black pepper plants againsts
Fusarium solani, and tests of biological
control of Fusariumu solani.

Obtain biologically efficient
microcrganism or bioactivating substance
against Fusarum solani §. sp. Piperis by
studying the morphological modifications
caused to the host by the biocontrol
agents.

The microorganisms  Melylobacterium  radiotolerans|
{B60) and Bacilus subtilis (BS7) were selected in vitro.
Crab shell and Piper aduncum residue have shown good
results in pots against Fusarium and will be tested in the
field.

Experiments will be set up.
In screen-house conditions}
in the field, In order to
validate the effect of cab
shell and Piper aduncum]
residue in Fusarum control
and 1n development of
young black pepper plants| .
Phytopathological,
microbiological,
physiological and nutritionaell
evaluations will be don
along the experiments.
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® Carnitrol of Fusarium solani f. sp. pipefis
through innoculation with arbuscular
fnyecarrizic fungi.

Reduce the incidence of Fusarium disease
to a level acceptable to producers and
establish a methed to intensify the
mycorrization of black pepper young
plants,

The results showed that micorrhization of young black] 3

pepper plants with the species Scufeliospora heterogama
reduced disease incidence fo 17%. Roofing and
mycorthization of black pepper cuttings can be done
simultaneously in carbonized rice husk.

will be inoculated to young]

To test effectiveness o
mycorrization under field
conditions, Fusarum sofan,

black pepper plants.

4-2) Evaluation of graft compatibility of
black papper rootstock(s) with resistance
to Fusarium disease,

D Compatibility assessment of black
pepper rootstocks within the native Fiper
spp. population.

Identify rootstocks more compatible with
black pepper to control root rot disease.

for Piper nigrum by saddie grafting.

3 species of native Pjpers were prepared as rootstock] 2

Low rates of germination of native
Pippers and incompatibilities between
scion and stock caused difficulties in this
research activitly,

scion % stock performance in
a greenhouse and on th
field.

Centinuing  observation oJ

4-3) Evaluation of black pepper cuitivars
recently introduced regarding tolerance to
Fusarium disease.

{D Evaluation of black pepper cultivars in
Lproduceﬁs field.

Identify clones better production above
local average.

Growth data were collected from each material and Tts
performance against diseases were observed in
2002.Threre were no Fusarium cases but some of the
plants showed virus disease simptoms.The experiment
was cancdled becouse of erradication of dplants
infecected by the PYMV virus.

Canceled

5. Devetopment of black pepper
cultivation technologies utilizing live
support.

5-1) Evaluation of 2 black pepper
cultivation system utilizing live support,

& Evaluation of black pepper cultivation
with live support.

Establish a black pepper cultivation
system using live support.

2 types of live support namely neem (Azadirachta indica)
and gliricidia (Gliricidia sepium) were selected. A manual
of black pepper cultivation with gliricidia live support was
prepared .

Contine observation of th
planting system. A techical
hand-book will be prepared.

{2) Sustainable production systems for the target-areas, invo

Iving suitable intercropping, are developed

1. Test and evaluation of sustainable
production systems involving

intercropping of tropical plantes, and
establishment of demonstration farms,
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1-1} TesTand evaluation of mix-planting
production systems invoiving selected
tropical fruit trees and black pepper.

& Intercropping systems with black
pepper and fruit trees.

Identify and recormnmend fruit trees more
suitable for intercropping with black
pepper.

The economically productive period of black pepper in
Belém and Tomé-ag¢u was between 3 fo 7 years.The
production abrico and the avocado started five year|
aftter planting.

Elaberation of technical
recommendations fo
intercropping  with  th
avocado. Concluding the
experiment with abrico.

2 Effect of soil covering on the productive
behavior of new black pepper cultivars.

Identify and recommend at least two types
of soil coverage capable of improving the

chemical and physycal characteristicas of
soil.

Research activity concluded and began data analysis|
thase.

Elaboration of a technicall
report.

3 Application of NPK fertilizers for
calibration of DRIS metheds and for
correlation with Fusariuim disease
incidence,

Identify the relations between nutricional
unbalances and the incidence of Fusarium
disease.

The experiment was concluded and the results will be
published in the Experiment and Development Bulletim
number 10.

1-2) Establishment of demonstration
farms of agroforsiry systems for small-
scale farmers.

O Evaluation of a system of intercropping
tropical fruit trees for small scale farmers.

Develop a intercropping system for
perennial and semi-perennial plants with
cupuacu.

The intercropping with cupuacu, banana and timber tree|
species resulied to 60t of banana production in the first 2
production cycles. Cupuacu started to produce 2,5 years,
after plantating. Other intercropping alternatives for]
temporary shading include passion fruit and sweet
cassava, the permanent shading plants will then be)
cupuagu and palms{ ag¢ai, coconut or peach palm} .

Continue evaluating of fruty
productivities, the toleran
productivity distribution of
each cupuacu clone, and
the shading levels of each
timber tree species.

2 Transfer of new technology for black
pepper cullivation.

Lectures aiming to improve the knowledge
level of black pepper growers on new
cultivation technologies. Demonstration
fields have been established at focal farms
for training and technology transfer.

5 lectures were given and the 5 demonstation fields were
installed.

Organize 3 Field days ({in
Tom é-agu, Castanhal and
Capitdo Pogo). Produce aL
instruction video of shading
systems.

2. Transfer of sustainable agroforestry techno!oguas to pilot-farmers.

2-1) Transfer of sustainable agroforesiry
technology to the pilot farmers.
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T Transfer of sustinable agroforestry technalogy
to the pilot farmers.

Determine and resolve the problems thaf]
occures through technology transfer to

pilot-farmers. Analyze the socioeconomic]

effects the introduced technologies may|
leave to the farmers.




ANNEX 6
Performance of the Project

1. List of Selected New Species
1) New species of Back Pepper
O TARACA
©® KOTTANADAN
® APRA
@ KUTHRAVALLY
2) New species of Cupuacu
@ BELEM
® MANACAPURU
® CODAJAS
@ COARI

2. List of Intercropping Cultivars

1) Cupuaguzeiro x raracujazeiro x mogno africano

2)  Cupuacuzeiro x maracujazeiro x acaizeiro

3) Cupuaguzeiro x maracujazeiro x pupunheira

4}  Cupuaguzeiro x maracujazeire x coqueiro

5)  Cupuaguzeiro x bananeira x mogno africano

6) Cupuaguzeiro x macaxeira x mogno africano

7)  Cupuaguzeiro x macaxeira x agaizeiro

8) Cupuaguzeiro x macaxeira x pupunheira

9) Cupuaguzeiro x macaxeira x coqueiro

10) Pimenteira-do-reino com tutor vivo x cacaueiro x castanha-do-para’
(Poder substituir por andiroba, macacauba, mogno, etc. no -lugar de
castanha-do-para) )

11) Pimenteira-do-reino com tutor vivo x cupuaguzeiro

3. Five (5) Demonstration Farms
1) Campo da Embrapa A. O. em Belém
Cultivo de pimenteira-do-reinoc com tutor vivo
+  Cultivo de cupuaguzeiro
2)  Campo da Base Fisica da Embrapa em Tomé-Acu
Cultivo de pimenteira-do-reino com tutor vivo
+ Cultivo de cupuaguzeiro

7

7E —
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8)  Campo do Sr. Fukuichi Kitagawa em Santa Izabel
*  cupuaguzeiro x maracujazeiro x mogno africano
+  Cupuacuzeiro x maracujazeiro x a¢aizeiro
- Cupuacguzeiro x maracujazeiro x pupunheira
+  Cupuacuzeiro x maracujazeiro x coqueiro
+  Cupuaguzeiro x bananeira x mogno africano
+  Cupuaguzeiro x macaxeira x mogno africano
+ Cupuaguzeiro x macaxeira x acaizeiro
+  Cupuaguzeiro x macaxeira x pupunheira
+  Cupuacuzeiro x macaxeira x coqueiro
4)  Campo do Sr. Bruno de Souza Prazeres (Comunidade Arraia, Tomé-Agu)
+  Cultivo de pimenteira-do-reino com tutor vivo
5)  Campo do Sr. Manuel Romano Trindade (Comunidade Sta. Clara, Tomé-Acgw)

*  Cultivo de pimenteira-do-reino com tutor vivo

4 . List of Technical Manual and Text
1)  Agai (Euterpe oleracea Mart.).
2)  Cultivo de acaizeiro para produgdo de frutos
3) Controle biolégico da fusariose da pimenta-do-reino )
4) Manejo integrado da fusariose e da murcha amarela da pimenteira-do-reino
'5)  Development of pepper industry in Brazil.
6) Podriddo do pé da pimenta-do-reino
7 Doengas de plantas no Trépico Umido Brasileiro
8  Cultivo de pimenta-do-reino na Regisio Nort
9) Doencas do maracujazeiro no Estado do Paré
10) Cultivo de pimenteira-do-reino com tutor vivo de Gliricidia (Gliricidia sepium)

5. Publications As of 15.10.2003

1. SELLCAD DE CLONES WOU PROUENIES DE ALTA PRODUTIVIDALE 1 PORTE ARG 18 PRUPBLAS)
TROPTOAE. GURERMING OF OLOMNES ANILOR TROCGTNIRS FOR HIGE PRODTUCTIVITIES, AMD ROCTPRTOCTS
FOR DWARPING UM 3ELECTRE TRULICAL FRUTT TR
Estudo da variabilidade genética entre clones defSIMPOSIO DE RECURSOS GENETICOS PARA A
cupuaguzeivo, Theobroma grandifforum (Willd, ex AMERICA LATINA E CARIBE, 3, Londvina, . 206-208.
Spreng) K. Schum, através de marcadores moleculares|2001,

I-1

niicrossatélites.
Cupuaguzeiro (Theobroma grandiflorum Willd, ex.|Embrapa A.O.Programa de melhoramento genético e de
Spreng) Schum). adaptagdo de espécies vegetais para a Amazdnia Oriental.
EMBRAPA. Belém, 1999. 187p. (Embrapa Amazdnia
Oriental. Documentos, 16). p.37 - 48, 1999,

1-2




Cupuassu (Theobroma grandiflorum) genetic resources
and breeding in the Brasilian Amazon.

ANNEX 6

Ingenic Newslettor, v.7, p.25-32, 2002.

Avaliagiio preliminar de clones de cupuaguzeiro em érea
com acentuado déficit hidrico, utilizando o sistema
"cabruco”. Belém, PA:

14

Embrapa Amazénia Oriental, 1999. 4p. (Bmbrapa Amazénia
Oriental. Comunicado Téenico, 104).

Banco ative de fruteiras nativas da regisio norte

1-5

WORKSHOP PARA CURADORES DE BANCO DE
GERMOPLASMA DE ESPECIES FRUTIFERAS, 1.; 1997,
Brasilia. Anais ... Brasilia! Embrapa Recursos Genéticos e
Biotecnologia, p.135-187. 1999,

Variabilidade genética entre clones de cupuaguzeiro,
Theobroma grandifforum (Willd ex Spreng) Schum,
através de marcadores microssatélites.

1-6

Encontro Cientifico dos Pés-graduandes no CENAJUSP, 7,
2001, Piracicaba. Anais ... Piracicaba: Centro de Energia
Nuclear na Agricultura, 2001

Selogdo de descritores para caracterizaclio genética do
cupuaguzeiro, Theobroma grandifforum (Willd
Spreng) Schum, através de analise multivariada de
componentes principais.

1. eX]

Congresso Brasileiro de Fruticultura, XVII. 2002, Balém.
Anais ... Belém: Sociedade Brasileira de Fruticultura, 2002

Caracterizagio genética de populages de cupuaguzeire,
Theobroma grandiflorum (Willd. ex. Spreng) Schum.,
por marcadores botdnico-agrondmicos. Piracicaba, 2003.

1-8

146p. Tese (Doutorado) - Escola Superior de Agricultura
""Luiz de Queiroz", Universidade de Sio Paulo

Divergéncia genética entre clones de cupuacuzeiro

1.
9 (Theobroma grandifiorum, Willd ex Spreng Schum).

Ciéne. agrotec., v.26, n.1, p.18-21, 2002.

Evaluation of genetic variability of cupuassu (Theobroma
grandifioram) subpopulations of brazilian amazonia
using microsatellite markers

1-10

Stmpésio  Internacional de Iniciagio Cientifica da
Universidade de Séio Paulo - SIICUSP, 10, 2002, Pivacicaba.
Anais ... Piracicaba: BSALQ/USP, 2002

Avaliagio da variabilidade genética em subpopulages de
cupuaguzeiro (Theobroma grandiflorum), na Amazénia
Brasileira por marcadores microssatélites.

Congresso Brasileiro de Genética, 48. 2002, Aguas de
Lindéia. Anais ... Aguas de Lindéia: Sociedade Brasileira de
Genética, p. 544

Utilizaglp da seiva para avaliagdo da resisténeia de

1-12
clones de cupuaguzeire & vassowra-de-bruxa. Belém

Embrapa Amazénia Oriental, 1999. Idp. (Embrapa
Amazénia Oriental. Boletim de Pesquisa, 4).

Niveis de tolerfncia e letal de grau de umidade e
sensibilidade 4 baixa temperatura em sementes de cupu
(Theobroma subincanum Mart.),

1-13

CONGRESSO BRASILEIRO DE SEMENTES, 12, 2001,
Curitiba. Resumos. Curitiba: ABRATES, 2001. p. 307.

Tolerdncia de sementes de araticum-do-brejo {Annona
glabra) a0 dessecamento e ao congelamento

CONGRESSO BRASILEIRO DE FRUTICULTURA, 18,
2000, Fortaleza. Resumos. Forialeza: Embrapa
Agroindistria Tropical/SBT, 2000. p. 69.

Enxertia da  gravioleira (Annona muvicata) em

115 portaenxertos dos géneros Annona e Rollinia

Embrapa-CPATU, 2000. 4p. (Embrapa-CPATU. Comunicado)
Técnico, 27)./XVII CONGRESSO BRASILEIRO DE
FRUTICULTURA, 2002, Belém, XVII Congrasso Brasileiro
de Fruticultura, 2002

Tolerdncia de sementes de araticum-do-brejo (Annona
zlabra) ao dessecamento e ao congelamento

Revista Brasileira de Fruticultura, Jaboticabal, v.23, n.I, p.
179-182, 2001. :

Respostas morfogenéticas in vitro de acaizeiro (Euterpe
oleracea Mart) e de cupuaguzeiro (Theobroma
igrandiflorum Willd. Ex, Spreng. Schum,

UFC/Depaxtamento de Fitotecnia, 2001, 124f : il. Tese —
{Doutorade) — Universidade Fadersl do Coard

Avaliagdo da oxidagio de segmentos de raquilas de
acaizeiro {(Buterpe oleracea Mart) sob diferentes
condicBes de cultura in vitro

1-18

Rev.Ciénc.Agrar., n.35, p.9-14, jan.ffun. 2001.

Avaliagtio de clones de cupuaguzeiro (Theobroma
grandifforum (Willd. ex Spreng) K. Schum) quanto &

Comunicado Técnico, 28, Embrapa Amazénie Oriental,
2000, 4p.

-19
! tolerdncia a vassoura-de-bruxa (Crinipeliis paraiciosa
(Stahel) Singer).
120 Avaliagio de clones de cupuaguzeiros, TheobromaSIMPOSIO DE RECURSOS GENETICOS PARA Al

grandiflorum (Willd ex Spreng) K. Schum, na Amazénia

AMERICA LATINA B CARIBE, 8, Londrina, p. 281-283.

— 68
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Oriental

2001

1-21

Variagiio genética em duas populagdes de agaizeiro preto

Melhoramento de Plantas. 2003,

2° CONGRESSO BRASILEIRO DE MELHORAMENTO DT
PLANTAS, 2003, Porto Seguro. 2° Congresse Brasileiro de

1-22

Situagdo da cultura do maracuja-norte

REUNIAO

TAPAR/SBE. 1999. p.01-03.

TECNICA DE  PESQUISA  EM|
MARACUJAZEIRO, 2, 1999, Londrina. Anais... Londrinal

1-23

Avaliagdo de progénies de agaizeiro promissoras para
frutos

Embrapa Amazénia Oriental, Pesquisa em Andamento, 11,

Dez, p.1-3, 1999.

1-24

Avaliaciio de progénies de meios-irmios de agnizeiro na
fase de sementeira

SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, 9,
SEMINARIO DE INICIACAO CIENTIFICA DA EMBRAPA
AMAZONIA ORIENTAL, 8,
FCAP/UAEx. 1999. p.255-256

1989, Resumos..., Belém:

1-26

Controle integrade de plantas daninhas na cultura do
maracujazeiro

Embrapa Amazénia Oriental, 2001, 3p. (Bmbrapa Amazdnia
Oriental. Recomendactes Técnicas, no prelo

1-26

Controle integrado de plantas daninhas em plantio de|
agaizeivo (Futerpe oleracea Mart.)

Embrapa Amezénia Oriental, 2001, 4p. (Bmbrapa Amazénia
QOriental. Recomendagées Técenicas, no prelo).

1-27

Efeito da planta matriz sobre as caracteristicas fisicas e
o teor de sblidos soldveis totais em frutos de
maracujazeiro (Pagsiflora edulis £, flaviearpa Deg.).

ENCONTRO DE GENETICA DO NORDESTE, 15, 2000.
Fortaleza. Anais... Fortaleza' SBG, 2000. p, D042

1-28

Avaliagfio de progénies de maracujazeiro (Passiffora
edulis £ flavicarpa) através de caracteristicas fisicas e
fisico-quimicas dos frutos

CONGRESSO BRASILEIRO DI MELHORAMENTO DE

PLANTAS
Arroz e feijdo, 2001.n. 433

2001, Goidnia, Anais.. Goiinia: Embrapa

1-29

Avaliagtio da qualidade fisiologica de quinze progénies de
maracuji amarelo

Avaliagio da qualidade fisiolégica de quinze progénies de
maracyid amarelo. In: CONGRESSO BRASILEIRO DE
SEMENTES, 12, 2001, Curitiba. Informativo ABRATES.
Londrina: ABRATES, 2001. v.11. p.327

1-30

Caracterizagfio de frutos de progénies de uma populagiio
melborada de maracujazeiro amarelo

SEMINARIO
GENETICOS PAR AMABRICA LATINA E CARIBE, 3,
2001, Londrina, Anais...

INTERNACIONAL. DE  RECURSOCS

Londrina: TAPAR, 2001. P. 843-345

Introdugdo e selegfo de clones de aceroleira (Malpighia

Embrapa Amazénia Oriental, 1999, 3p, (Embrapa Amazéma

181 emerginata 1.C.) para as condigfes da Amazénia Oriental. Pesquisa em Andamento, 19)
152 Avaliacio de clones de aceroleira {Malpighia emarginata)| Embrapa Amazénia Oriental, 2000. 8p. (Embrapa
D.C.) para ss condigies da Amazénia Amazdnia Oriental. Comunicado Técnico, 25)
Pesquisas desenvolvidas com fruteiras de interesse] WORKSHOP SOERE BIODIVERSIDADE DE FRUTEIRAS
1-33 [sécio-econdmico na Embrapa Amazénia Oriental TROPICAIS COM POTENCIAL SOCIO-ECONOMICO, 2,
1989. Anais..., Belém: SUDAM/EMBRAPA, 1999, 25p.
Recursos genéticos e melhoramento de fruteiras delWORKSHOP SOBRE BIODIVERSIDADE DE FRUTEIRAS
1-34 linteresse para a Amazénia TROPICATS COM POTENCIAL SGCIO-ECONOMICO, 2,
1999. Anais..., Belém: SUDAM/EMBRAPA, 1999, Tp.
Avaliagfo gendtica de agaizeire para caracteres de|SIMPOSIO BRASILEIRO DE MELMORAMENTO DE
1-35 [germinacio FRUTEIRAS, 2, 2000. Anais.., Vigosa, MG: UFV/Embrapa,
: 2000. p.25.
1-36 Acal (Euterpe oleracea Mart.). Jaboticabal: FUNEP, 2000. 52p. : il; 2lcm. (Série Frutas
Nativas, 7)
1-37 Coeficiente de repetibilidade em caracteristicas de cacho|CONGRESSO BRASILEIRO DE FRUTICULTURA, 16,
do agaizeiro nas condigoes de Belém-PA 2000. Cd-rom..., Fortaleza, CE: SBF/Embrapa, 2000, p.33.
1-38 Avaliagio da germinagfio em progénies de agaizeiro ENCONTRO DE GENETICA DO NORDESTE, 15, 2000,
Anais..., Fortaleza, Ci: SBG/Embrapa, 2000, p.95.
1-39 Selegao fenotipica de agaizeiros para produgfio de frutos |Belém, Pard, Embrapa Amazénia Oriental, Comunicado

0 [Repetibilidade de caracteres do cacho de agaizeiro nas

Técnico, 34, Dez, p.1-4, 2000.
Revista Brasileira de Fruticnltura, v.23, n.3, p. .

dez. 2001

@5%



condiges de Belém-PA

ANNEX 6

(No prelo).

Seleglio fenotipica de entre e denire de acessos de

1-41
acaizeiro para producso de frutos,

In: CONGRESSO BRASILEIRO DE MELHORAMENTQ
DE PLANTAS, 1, 2001

Variabilidade entre progénies de agaizeiro para

1-42 |caracteres de germinagdo,

XVI CONGRESSC BRASILE[RO DE FRUTICULTURA,
2002, Belém, XVII Congresso Brasileive de Fruticultura.
2002, |

Avaliacdo preliminar de clones de gravioleira (Anmona

143 muricata L) para as condigbes da Amazénia,

SEMINARIO DE INICIACAO CIENTIFICA DA FCAP, 10,
SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA
AMAZONIA ORIENTAL, 4 Belém: FCAP/PIBIC/CNPq.
2000. Resumos.... Belém. 2000, p. 234,

Caracteristicas de germinagio e crescimento de mudas

1-dd das espécies Theobroma subincanum e Theobroma

SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, 9,
SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA

obovatum. AMAZONIA ORIENTAL, 3, 1999, Belém. Resumos, Belém:
[FCAP. 1999, p. 243-244.
Sensibilidade de sementes de cacaui (ThecbromaCONGRESSCO BRASILEIRO DE SEMENTES, 12, 2001,
1-45 |speciosum Willl) ac dessecamente e & baixa|Curitiba. Informativo Abrates, v.11, n.2. 2001.p.807.
temperatuxa

Avaliagdo da diversidade genética entre gendtipos de

1-46 leupuaguzeiro {Theobroma grandiflorum).

Congresso Bragileiro de Genética, 45, 1999, Gramado, RS.
Anais ... Gramado’ Genetics and Molecular Biology, 1999,
v.22, n.8 Suplement), p. 495. (abatract 12-045).

Efeito da planta matriz sobre as caracteristicas fisicas e
fisico-quimicas dos frutes de maracujazeiro (Pagsifiors

147 edulis £. flavicarpa).

SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, 9,
SEMINARIO DE INICIACAO CIENTIFICA DA EMBRAPA
AMAZONILA ORIENTAL, 8, 1299, Bolém. Resumos... Belém!
FCAP. 1999. p. 330-331.

Avaliagiio inicial de clones de aceroleira (Malpighis

1-48 lemarginata D.C.) para as condigties da Amazdnia

CONGRESSO BRASILEIRO DE FRUTICULTURA, 18,
2000, Fortaleza. Resumos.. Fortaleza® Embrapa
Agroindistria Tropical/SBF, 2000. p.43.

Efoito da planta matriz sobre as caracteristicas fisicas e
fisico-quimicas dos frutos de maracujazeiro amarelo

1-49
amarelo (Passiffora edulis f. flavicarpa).

SEMINARIO DE INICIACAO CIENTIFICA DA FCAP, 10,
SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA
AMAZONIA ORIENTAL, 4, 2000, Belém. Resumes... Belém]
FCAP/PIBIC/CNPq. 2000. p.59-61.

Caracterizacio Morfolégica de Frutos em Acessos de

1-60 |Pupunheira (Bactris gasipaes var. gasipaes Khunt.)

XVII CONGRESSO BRASILEIRO DE FRUTICULTURA,
2002, Belém. XVII Congresso Brasileire de Fruticultura.
2002,

Morfologia Floral em Progénies de Maracujazeiro

1-51 |Amarelo (Passiflora edulis f. lavicarpa).

—

XVII CONGRESSO BRASILEIRC DE FRUTICULTURA,
2002, Belém. XVII Congresso Brasileiro de Fruticultura,

2002,

Enxertia da Gravioleiva (Annona muricata 1) em

1-52 |Porta-Enxertos dos Géneros Annona e Rollinia.

XVII CONGRESSO BRASILEIRO DE FRUTICULTURA,
2002, Belém. XVII Congresso Brasileire de Fruticultura.
2002,

Cultivares de tolerantes El

vassoura-de-bruxa

cupuacuzeiro

1-53

Recomendacoes Tecnicas. Embrapa A.O., 2003, 4p.

Selecao de descritores botanico-agronomicos pera

1-54
caracterizacao de germoplasma de cupuacuzeiro

[Pesquisa Agropecudria Brasileira, v.38, n.7, p. 807-818.
2003.

Mating system in a natural population of Theobroma
grandiflorum  (Willd. Ex Spreng) Schum. Byl
microssatelite markers.

1-55

Ctenetics and Molecular Biology, v.26, n.8, p.378-879, 2003,

Programa de melhoramento genetico do cupuacuzeiro,

1-66
desenvelvido pela Embrapa Amazonia Oriental

Encontro de Genetica do Amazonas, 4 2003, Manaus.
Anais...Manaus: 8BG- Regional do Amazonas, p.33, 2003,

Avaliacao da variabilidade genetica em subpopulacoes e
cupuacuzeivo Theobroma grandiflorum) na Amazonia
Brasileiva per marcadores microssatelites

1-57
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Avaliacao da diversidade genetica entre gonotipos de
cupuacuzeiro (Theobroma grandiflorum) por marcadores
moleculares

1-58
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Manejo integrade de plantas daninhas em cultivo de

1-59 L
acaizeiro em terra firme

Recomendacoes Tecnicas. Embrapa A.Q., 2001, 4p.

Aptidao climatica das principais especies de fruteiras

vassoura-de-bruxa do cupuacuzeire

160 tropicais cultivadas na Amazonia

161 in Vitro toxi production by Fusarium solanif. sp. piperis [Fitopatologin Brasileica / Sociedade Brasileira de
Fitopatologia , vol.28, n.3, p. 229-235, maio-junho, 2003

1-62 EBatabelecimento de metodos de conirole de

Caracterizacao genetica da pimenta+do-reino do cupuacu

Revista de Ciéncias Agrérias, n. 36, p. 9, jul/dez 2001.

1-63 . .

atraves de isoenzimas

Selecac de progenies de maracujazeiro-amarelo
1-84 |(Passiffora edulis £, flavicarpa) quanto a qualidade de

frutos

Revista Brasileira de Fruticultura, v.25, n.l, p.186-188,
abril, 2003.

1-65 |New diseases affecting black pepper crop in Brazil

International pepper news bulletin, apr-dec., p. 51-57, 2001.

de cupuacuzeiry

grandiflorum)

populacoes  de
utilizando

Caracterizacao
(Theobroma
microggatelifes

1-66 marcadores

I CONGRESSO BRASILEIRO DE MELHORAMENTO DE
PLANTAS, 2003, Porto Seguro. Anais.

Cultivares de  pimenta-do-reine  xesistentes a

1-67
murcha-amarela

Jimbrapa A.O. Comuniec, Tec.78, dez. 2002, Belem, PA.

Relacao hidrica de gravioleiras {dnnona muricata 1.)

1-68|,
lovens em porta-enxertos dos generos Annona e Rollinia

CONGRESSO BRASILEIRO DE FRUTICULTURA, 17,
2002, Belém, Anais... Belém: CENTUR, 2002, CD-ROM.

169 Cultivo de acaizeire para produgio de frutos

Bolém: Embrapa Amazdénia Oriental. Circular Técnica.

Junho, 2002,

2 ESEMYCINMIMENTO DR METODGE DR
(DEVRECPRMENT Q117 METIEONY FOR CONTROLLIMNG T

TRIE[RS),

CONTROLE

T DOBNCAS KM FRUTHIRAS  TREOFICAIS,
B MAJOR DERBASES OF SELEBCTED TROPLOAL FRUT

21 Thibirdio guimics da rmacis do vassgurnadebrusag
CCrinipedlis prenicies o mudas de rupiagu

Uilepacuiogin Beasileirn, v 26 Suplenents), p, 408, 2001,

Trabmadhwog o seeem acibivnlgs

2-2

Aunais do KT Semindvio de Iniciagis Cientilics da POAP 5 ¥
St i
Clvipnbal, o sor pealizoedo ks o 2200 fovagaire o 20008,

de  Jwiviagie  denlilicn dn FEntbeapa dmasdnin
¥

93 Sedenna in vitve de diferomies fungleblas na inibichs
de evascimoate wicekisl de Crinipallis porniciosn.

Aniio de arganisigy anlagbnicss un {oibigde de
cvzscimomsle mieelinl de (D¥adpallia prendeinsg in

Vi,

Reswnmo expandido unal
25
ek

5 do remindrio de fodmacio a pesquisa pronovids oo 20T
TMA P T breayn,

wotiovamants dag privcipais dornenas e aceroleria.

Caemuttivautn

téunice  suhmelide pm 2001 so Comité

vreseimanle  maeelial e Flieasiosr ospagarsm

27 ; .
it phmemtacloreing

agente de mgeshamarela

CPee srivnenat lad

2-6 Jweowicdurin o muramjageive qur ocoeren no noedesto Puld eagbos da Lmbinpn
[ e
Eirite de difieeontes Fougicidas ne inibiona du

TROPICAL FRLTT TR

LOTRAMSFLIRENC LA D TEENOLOOTA UM MANEDD DI CULTERA PARA FRUTENZAS THGPTCAIS S1LETNALIAY
CPRANSFLIIRRING O RESEAICL TECHNCLOCTES 1M M,

AMAGEMENT ANTY CULTIVATION FUR P Sl

—11]



ANNEX 6

Y 4

4

—

Efpito de doses de caledrio na produgdo de matérid CONGRESSO BRASILEIRO DE CIENCIA DE 8OLO, 29, 2008,
3-1 |seca de plantas jovens de cuptaguzeiro em latossolddaboticabal, Anais...2003. CD-ROM.

amarelo barro argilo-arenoso

Efeito da omissfo de macronutrientes no/CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,
32 |crescimento, nos sintomas de  deficibncias|Belém, Anais... Belém: CENTUR, 2002. CD-ROM

nutricionais e na composigio mineral de gravioleivas|
33 Efeitos da omissfio de macro e micronuirientes no|CONGRESSC BRASILETRO DE FRUTICULTURA, 17, 2002,

desenvolvimento de mudas de cupuaguzeire. Belém, Anais... Belém: CENTUR, 2002, CD-ROM.

Teores de N, P. I, Ca, Mg e 8 em gravioleiras| CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,
8-4 [cultivadas em solugdo nutritiva com omissdo de[Belém, Anais... Belém: CENTUR, 2002, CD-ROM

macronutrientes

Efeito de doses de calcario no desenvolvimento de|CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,
3-6 plantas jovens de gravioleira e de acercleira em|Belém, Anais... Belém: CENTUR, 2002, CD-ROM.

Latossolo Amarelo Barro Argilo-Arenoso
3.5 Resposta da aceroleira aos nuirientes N, P, K, em|CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,

um Latossolo Amarelo de Castanhal, Pars. Belém, Anais... Belém: CENTUR, 2002, CD-ROM.

IAvaliacio do efeito da adubagio NPK no/CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,

crescimento de gravioleira (Annona muricata L){Belém, Anais... Belém: CENTUR, 2002. CD-ROM
87 . . .

nas condigdes edafocliméticas do Municipio de S#o

Franciace do Para.
7 Avaliggdo dos teores de N, P, K, Ca, Mg e S em|Revista de Cisncias Agrérias, n. 38, jul/dez 2002.
3-8 jplantas de gravioleiras cultivadas em solugio

nutritiva com omisafo de macronutrientes

Lfeito da omissfio combinada de P, K, B, Cu e Zn no|CONGRESSO BRASILEIRO DE FRUTICULTURSA, 17, 2002,
3-9 [crescimento e sintomas de deficiéncias nutricionais|Belém, Anais... Belém: CENTUR, 2002. CD-ROM.

em gravioleirag

composicBo mineral e sintomas visuais de[67 p. Dissertagio (Mestrade em Apronomin)- Faculdade de
8-10jdeficiéncias de macronutrientes em plantes de{Cidncias Agrérias do Paré, Belém, 2001,

graviocleira (Annona muricata L.),

Meliponicultura na Amazénia Anais do I Encontro de Apicultores do Estado do Pard e I Feira
3-11 de Produtoes Apicolas. Resumo expandide. Belém, Para, Junho de

2000. (o prelo)

Insetos polinizadores do eupuaguzeiro {TheobromalBelém, Embrapa Amazénia Oriental (EMBRAPA - CPATU,
312 grandiflorum (Willd. ex Sprengel) Schum -[Circular Técnica, 12). 2000,

Sterculiaceae ) no estado do Para, Brasil.

Ocorxéncia de insetos polinizadores em pomares de|lAnais do XTI Congresse Brasileiro de Apicultura. Florianépolis,
318 cupuacuzeive (Theobroma grandifforum (Willd. ex{SC. Novembro de 2000. CD-Rom.

Sprengel) Schum Sterculiaceas) no estado do Para.

[nsetos polinizadores em pemares de cupuecuzeiro|Congresso Brasileiro de PFruticultura, 2,2002, Belém: CBF,2002,
3-14/(Theobroma grandifforum (Willd. ex Sprengel)|CD-Rom.

Schum Sterculiaceae) no estade do Paré.

Resistdncia de piperdceas nativas da Amazbnia a|lActa Amazdnica, v, 31, 1, 3, p. 343-348, 2001
3-16 linfecedo causada por MNeeiria haematecocca L sp.

\piperis :
316 Amplificacse de fragmento especifico do PYMV a|Fitopatologia Brasileira, v. 26(Suplemento), p. 00-00, 2001

partir da pimenta-do-reino. .

Survival of black pepper plants in soil infected with|Canadian Journal of Plant Pathology, v. 23, p. 194, 2001.
8-17 |Fusarium selani £ sp. piperis and amended with|(Absiracts, the Canadian Phytopathological Society Annual

extracts or residues of Piper aduncum. Meeting, London, Ontario, 2001},

Confrole da  fusarise em plantas  de{Pesquisa Agropecusria Brasileira, v.35, n.7, p. 1343-1348. 2000,
3-18 jpimenta-do-reinoe  com  bactérias  encoBiticas:

sobrevivéncia e respostas morfolisiolégicas
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Avaliagio de incculagiio de fungos micorrizicos|Fitopatologia Brasileira, Brasilia, v.22, n.2. p.229-232, 1997.
8-19 jarbusculares sobre a incidéncia da fusariese da

3-20 .
formacdode mudas de pimenta-do-reino

Efeite do funge micorrizico arbuscular pa|Belém: Embrapa Amazdnia Oriental, 2001, 19p. (Boletim de

Pesquisa e Desenvelvimento, 01).

3-21

Controle biolégico da fusariose da pimenta-do-reino |REUNIAO DE CONTROLE BIOLOGICO DE

FITOPATOGENOS, 7., Bento Gongalves, RS, 2001. Anais...Bento
Gongalves: Embrapa Uva e Vinha, 2001. p..53-60,

AcSio do fungicida mepronil no controle
3-22|\Crinipellis parnicioss em cupuaguzeiro.

deo|CONGRESSO BRASILEIRO DE FRUTICULTURA, XVII., 2002,

Belém. Anais...Belém: Sociedade Brasileira de Fruticultura,
2002, dp. (CD-ROM). '

3-23 (oxysporum  agente da murcha amarela
pimenta-do-reino

Agdo in vitro de fungicidas triazéis sobre FusariumFitopatologia Brasileira, v.27, p.104, 2002.
da

3-24 ,
: Fusarium oxygporum em casa-de-vegetagio

Efeito de compostos orgdnicos ne controle de|Fitopatologia Brasileira, v.27(Suplemento), p.104-105, 2002,

3-25 |da pimenteira-do-reino

Manejo integrado da [usariose e da murcha amarelalJERY, L.8. & TRINDADE, D.R.(re) Mancjo intesrade das

principais pragas e doengas de cultivos amazdnicos. 1* ed, Belém,
PA, 2002, v.1. p.1-16.

Phytosanitary conditions of black pepper cultivars|Internstional Pepper News Bulletin, v.1, p.16-22, 2002

1328 . .
crops in Brazil.
Baixa habilidade saprofitica de Fusarium solani £|SIMPOSIC DE ERECURSOS GENETICOS DA AMBERICA
3-97 [P- Ppiperis em solpsob condictes controladas. LATINA E CARIBE, 2., 2001, Londrina. Anais... Londrina:

Embrapa Recursos Genéticos e Biotecnologia/IAPAR, 2001. p.
485-486.

3-28 |Development of pepper industry in Brazil.

International Pepper News Bulletin, n. 1, p. 13-28, 2001

Podridio o pé da pimenta-do-reino
3-29

LUZ, E. D. M. N, SANTOS, A, F, MATSUOKA, K., BEZERRA,
J. L. {eds.) Doencas causadas por Phytophthora no Brasil. 1° ed.
Campinas, 2001, p. 560-589.

Resisténcia de cultivares de pimenta-do'reino (Pipenlogia Brasileira, v.26 (Suplemento), p. 408, 2001 (Resumo).
3-30 |nigrum) & infecgio causada por Fusarium

OXySportml.
331 Selecfio de material resistente de pimenta-do-reino{Fitepatologia Brasileira, v, 25 (Suplemento), p. 248-251, 2000,
através de cultura de tecidos.
3-39 Mosqueado amarelo da pimenta-do-reino Belém: Embrapa Amazdnia Oriental, 2000, 20 p. Embrapa

Amazdnia Oriental. Documentos, 62).

nigrum 1.,

Seleclio de métodos de inoculagio de FusariumBelém: Embrapa Amazdnia Oriental, 2000. 3 p. (Embrapal
3-33 0aysporum em mudes de pimenta-do-reino (PipesAmazénia Oriental. Comunicado Téenico, 44).

Epidemias de podriddo negra dos frutes

virescens no Estado do Para.

da|Fitopatologia Brasileira, v. 25 (Suplemento), p. 348, 2000
3-3¢ pimenta-do-reino  causadas por Cephaleurcs(Resuma).

Nectria hsematococea . sp. piperis

Selegdo in wvitro de plantas de pimenta-do-reinoSemindrio de Iniciagio cientifica da FCAP/Embrapa Amazdnia
8-85 [insensiveis aos metabélitos téxicos produzides por|Oriental, 9 e 3, Beldin, PA. 1999. Anais: Belém: FCAP/Embrapa

Amaztnia Oriental, 1299, P. 1141-142,

3-36

nova doenga da pimenta-do-reino no Estado do Para

Murcha causada por Fusarium oxysporum, uma TFitopatologia Brasileira, v. 24, n. 2, p. 178- 181, 1999,

3-37 Doengas de plantas no Trépico Umido Brasileiro

I. Plantas industriais, 1* ed., Belém: FUNTEC/Embrapa, 1999,
296 p.

3-38 .
cupuaguzeiro

@g%

Estudo comparativo de dois isolados de Crinipellisl SEMINARIO DE INICIAGAO CIENTIFICA DA FCAD XIL,
perniciosa na inducdo de sintomas em plantas de|SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA

AMAZONIA ORIENTAL, VI, 2002, Belém, PA. Anais... Belém]
Servico de Documentagsio e Informagdio, 2002, Lp. {CD-ROM)




Banco de germoplasma de pimenta-deo-reino.
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SIMPOSIO DE RECURSOS GENETICOS DA AMERICA
LATINA E CARIBE, 32, 2001, Londrina. Anais.. Londrina:
Embrapa Recursos Genéticos e Biotecnologia/TAPAR, 2001. P
554-555,

340|de deficiencia de macronutrientes, plantas
[gravicleiva (Annona muricatal.}

Crescimento, composicao mineral e sintomas visuais{BATISTA, MM.F Dissertacao,

mestrado em agronomia,
de{Faculdade de Ciencias Agrarias do Para. Belem, 2001

341 R . .
manejo de pimentais

Pimenta-do'reino’ producao de mudas sadias oEMBRAPA AMAZONIA ORIENTAL. Documentas 97, 2001. 31p.

arbuseulares em pimenta-do-reino.

Avaliacao da casca de arroz carbonizada como novolEMBRAPA AMAZONIA ORIENTAL. Comunieado Tecnico, dez.
342 |substrato pare inoculacas de fungos micorrizicosf2002, Belem. PA.

Tecnica tle micorrizacas na producas de mudas de/EMBRAPA AMAZONIA ORIENTAL. Comunicedo Tecnico 51

343 pimenta-do-reino Abril, 2001, Belem. PA.
Desempenho  vegetativos de  progenie  de/SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, XII,
344 meio-irmaos de acaizeiro SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA

AMAZONIA ORIENTAL, VI, 2002, Belém, PA. Ansis... Belém!
Servigo de Documentagfio ¢ Informagio, 2002, 1p. {CD-ROM)

aciclo giberelico

Germinacao de Sementes de araticum-do-brejo| CONGRESSO BRASILEIRO DE FRUTICULTURA, 17, 2002,
845 j(dnnona glaba L.) submetida a pre-embebicac em|Belém, Anais... Belém: CENTUR, 2002. CD-ROM.

armazenamento

Classificacao de sementes de especies frutifevas da]EMBRAPA AMAZONIA ORIENTAL. Comunicade Tee. N.60,
8-46 [Amazonia de acordo com o comportamento noljulho/ 2001, 4p.

347 Cultive de pimenta-do-reino na Regiso Norte

Belém! Embrapa Amazénia Orienta. Sistemas de Produgio.
Setembyo. 2002

3-48
imigracdo no municipio de Tome-Acu

Levantamento de solo em pimentais na regific de{Belém. Julho. 2003

BLACK PEPPER DISFAYES.).

+o DESENYOLEIMENTD DE METODOS DE MANBAO INTEGRADO TARA ONMTROLE DI DORNCAS Ta
PIMENTA-DO-REIND, IDEVELOFMEBNT OF T INTEGRATED MANAS EMENT METHOLS POR THE CONTROL (3

4-1
na Serra de Ibiapaba, Municipie de Vigosa do Ceard

Potencialidade para o cultivo de pimenta-do-reino|Avaliagio Técnica e Recomendagdes. 2001, 31 p.

Aspectos Iitossanitdrios de pimentais no Municipio|2001. 26 P.

+2 | e Baizo - Estado do Paré

Contexto abrangente da atuagiio da Embrapa na 2001, 13 p.

4-3
Regifio Norte. O caso da pimenta-do-reino,

Pesquisa e transferéncia de tecnologia em 2001. 8 p.

44 |, .
piraenta-do-reino

m)-

&5 (www.cpatu.embrapa.befpimenta/pimentadoreino.ht Preparo de Home Page, 2001

4-6 | “Produgiie de mucas herbiceas”

Coordenagdo e elaboragfio de urm video, 2001

hitp/www.cpatu.embrapa/pimenta/pimentadoraino. h Atualizacio da Home Page, em novembro de 2002.

da murcha amarela da pimenta-do-reino

tml
Ecologia e controle integrado de TFusarium{2002. 52p. Iniciagdo Centifica (Graduande de Engenharia
48 oxysporum, agente da -murcha amarela dalAgrondmica) — TFaculdade de Ciéncias Agrérins do Para,
pimenta-do-ceino (Piper nigram L), Conselho Nacional de Desenvolvimento Cientifico ¢ Tecnolégico.
Orientador: Maria de Lourdes Reis Duarte.
Estudo das caracteristicas morfologicas e 2002. 25p. Iniciagho Cientifica (Graduando em Engenharia
£5 fGsiolégicas de Fusarium oxysporum agente causal|Agrondmica) — Faculdade de Cidncias Agrérias do Para,

Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico.
Orientador: Mavia de Lourdes Reis Duarte.
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Fisiologia de Fuserium oxysporum agente da|2001. 36p. Iniciagio Cientffica (Graduando de Engenharia
murcha amarela da pimenta-do-reine. Agronémica}) ~ Faculdade de Cibnelas Agrévias do Pard,

+10 Conselho Nacional de Desenvolvimento Cientifico e Teenclégico.
Orientador: Maria de Lourdes Reis Duarte.
Selegfio in viiro de plantas de pimenta-do-reino|2000. 20 p. Iniciagic Clentifica (Graduando de Engenharia
411 insensiveis aos metabdlites téxicos produzidos porjAgronémica) — Faculdade de Ciéncias Agrarias do Parf,
Nectria haematococeaf, sp. piperis. Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico.
Orientador: Maria de Lourdes Reis Duarte.
412 Resisténcia de cultivares de pimenta-do-reino #[2000. 35p. Faculdade de Ciéncias Agrdrias do Pard. Orientader:
murcha amarela causada por Flusarium oxysporum |Maria de Louwrdes Reis Duarte
£18 Dblelhoria do sistema de cultive da pimenta-do-reino {2001, Faculdade de Ciéneias Agrérias do Paré. Orientador:

Maria de Lourdes Reis Duarte e Yulkihisa [shizuka.

Determinacac do potencial de inocule minimo
|d-14|infective de Fusarium oxysporum "seedling' de
pimenta-do-veino {Piper nigrum L.)

Uso da casca de caranguejo no controle da fusariose|XXXVICONGRESSO BRASILEIRC DE FITOPATOLOGIA.
e no  desenvolvimento de mudas  delManejo Integrado de Doencas de Plantas. Uberlandia. MG.
pementeira‘do-reino Cenfer Convention, agosto 2003. / Fitopatologia Brasileira, 28
agogte 2003,

Piper aduncum helps fusariosis control and growth[XXXVICONGRESSO BRASILEIRO DE FITOPATOLOGIA.

4-15

£16 promotion in black pepper Mahejo Integrado de Doencas de Plantas. Uberlandia. MG.
Center Convention, agoste 2003. / Fitopatologia Brasileira. 28
agosto 2003.

Estudo das  earacteristicas morfolégicas e[SEMINARIO DE INICIACAC CIENTIFICA DA FCAP, XIL,

417 fisiologicas de Fusarium oxysporum sgente causallSEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA

da murcha amarela da pimenta-do-reino AMAZONIA ORIENTAL, VI, 2002, Belém, PA. Anais... Belém’
Servigo de Documentagiio e Informacio, 2002, 3p. (CD-ROM)
£18 Doencas do maracujazeivo no Estado do Para EMBRAPA AMAZONIA ORIENTAL. Documentos 110. Agosto
2001. .

Monitoramento Integrado das principais doencas ¢
pragas de algumas fruteiras natyivas e exoticas da

19 Amazonia Oriental - gravicleira - Annona muricats
L.
Controle cultural de Fusarium oxysporum com!SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, XII,
490 LM-£ em casa-de-vegetagdo ‘ SEMINARIO DE INICIAGAO CIENTIFICA DA EMBRAPA
AMAZONIA ORIENTAL, V1., 2002, Belém, PA. Anais... Belén:
Servigo de Documentagio e Informagao, 2002. 1p. {CD-ROM)
Doengas da cultura da pimenta-do-reino. DUARTE, M L. R. (ed.) Doengas de plantss no Trépico Umido
4-21 Brasileire. 1. Plantas industriais. 1° ed. Belém:
FUNTEC/Embrapa. 1999, p. 159-218.
Controle biolégico de fusariese da pimenta-do-reino[Seminério de Iniciagio Cientifica da FCAP e IIf Seminéric de
499 através de fungos micorrizicos arbusculares Iniciagio Cientifica da BEmbrapa Amazénia Oriental, 9 e. 3.,
Belém, PA, 1999, Resumos' Belém: FCAP/Embrapa Amazdnial
Oriental, 1999. p. 72-75.
Biologin e controle de  antracnose  da/SEMINARIO DE INICIACAO CIENTIFICA DA FCAP, XIL.
493 pimenta-do-reino SEMINARIO DE INICIACAO CIENTIFICA DA EMBRAPA

AMAZONIA ORIENTAL, VI, 2003, Bolém, PA. Anais...Belém:
Servigo de Documentagéo e Informagio 2002, Ip.

Controle biolégico de fusariose da pimenta-do-reino|Semindrio de Tniciacio Cientifica da FCAP e I Seminirio de
através da inoculagie de fungos micorrizicos|Iniciagio Cientifica da Embrapa Amazdnia Orienta, 7 e 4.,
arbusculares Belém, PA , 2000. Anais... Belém: FCAP/ Tmbrapa Amazénia
Oriental, 2000. p. 00-00.
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Controle in vitro de Fusarium oxysporum agente da
murcha amarela da pimenta-do-reino através do uso
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SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP, XIL,
SEMINARIO DE INICIACAOQ CIENTIFICA DA EMBRAPA

4-25 |de fungicidas triazéis. AMAZONIA ORIENTAL, VI, 2002, Beldm, PA. Anais do
Semindrio de Iniciagio Cientifica da FCAP e da Embrapa
Amazdnia Oriental. Belém: Servige de Documentagiio e Info
198 Utilizagio do eravo-datindia {condimento) no/ONIKI, M.. Informativo para paleatras.] pag, 2003
controle da fusariose em pimenta-do-reino )
. DESFRVOLY IMENTO TE0 GULTIVO . OF PIMENTA TIO-REINO UTHLZANLO TUTORRS VIVOS, SDEVELOPMENT

P BLACTS PEPPER QULTIVATION TEOINOLOGIES TITILIZING OF LIVE SUPPORTY.

5-1

Cultive da pimenta-do-reino sob sistema sombreade

Belém: Embrapa Amazénia Oriental, 2001, 4 p. (Embrapa
Amazénia Oriental. Comunicado Técnico, 81).

5-2

Transferéncia de tecnologia para produgdio de

mudas sadias de pimenteira-doreino nal

Transamazénica, em viveiros comunitérios

Belém: Embrapa Amazénia Oriental, 2000, 17 p. (Embrapa
Amazdnia Oriental, Cirewlar Técnica, 13).

5-3

Cultivo de pimenteira-do-reino com tutor vivo de

Toxto para Cursc, Belem, PA. 2003, 22p.C143

Gliricidia (Gliricidia sepium)

fi. TESTE B AVALIACAD DE SIETRMAS DB PRODUCAD ENVOLVENE CONSURMOS BE PLANTAS TROPICALS E
BETARELECIMENTOA TR CAMPOR TIE DEMONSTRALGAD. (TENT AND FEVALUATHUN OF SUSTAINARLE
PRUDDEEIN SYSTEMS INVULVIME MIS-PLANTING WITH DIFFERENT KIND QR TROUMICAL PLANT.AND B

6-1

Sistemas de consércie envolvendo ¢ cupuaguzeiro

(Theobroma grandiflorum) camo cultura principal

CONGRESSO BRASILEIRO DE SISTEMAS|
AGROFLORESTAIS, 1, Manaus. Resumos. Manaus! Embraps
Amazdnia Ocidental, 2000, p. 306-309.

6-2

Efeito da adubagio NPK
nutricio e sanidade da pimenteira-do-reino, em

na produtividade,

Castanhal, PA

Belém, Xmbrapa Amazénia Oriental, 2002. 34p. (Bmbrapa
Amazénia Oriental. Beoletim de Pasquisa e Desenvolvimento, 10).

Avaliagiio de espécies
porta-enxertos de Piper nigrum

de Piper nativas como

XII SEMINARIO DE INICIAGAC CIENTIFICA DA FCAP e VI
SEMINARIO DE INICIACACO DA EMBRAPA AMAZONIA
ORIENTAL. Belém: FCAP/EMBRAPA, 2002, v.1, p.1-L.

Comportamento
pimenteiras-do-reine em um novo sistema de cultivo
nas
Pard.Avaliagéio de espécies de Piper nativas como)
porta-enxertos de Prper nigrum.

de cultivares de

condigies edafocliméticas de Tomé-Agu,

: XI SEMINARIO DE INICIAGAQ CIENTIFICA DA FCAP e V|
SEMINARIO DE INICIACAO DA EMBRAPA AMAZONIA
ORIENTAL. Belém: FCAP/EMBRAPA, 2002. v.1, p.185-185.

65

Avaliago de porta-enxertos de Piper nativas

tolerantes & fusariose.

XI SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP o V]
SEMINARIO DE INICIACAO DA EMBRAPA AMAZONIA
ORIENTAL. Belém: FCAP/EMBRAPA, 2002. v.1, p.176-176.

6-6

Selegdo de tutores vives para uso em sistema de
cultivo semi-intensivo de pimenteiras-do-reino

XII SEMINARIO DE INICIAGAO CIENTIFICA DA FCAP e VI
SEMINARIO DE INICIAGAO DA EMBRAPA AMAZONIA
ORIENTAL. Belém: FCAP/EMBRAPA, 2002, v.1, p.1-1.

67

Comportamento
pimenteiras-do-reino em um novo sistema de cultivo
nas condigoes edafoclimaticas de Tomé-Agu, Para,
Avaliaggo de cultivares de pimenta-do-reino em

de cultivares de

XII SEMINARIO DE INICIAGCAO CIENTIFICA DA FCAP e VI
SEMINARIO DE INICIACAO DA EMBRAPA AMAZONIA
ORIENTAL. Belém: FCAP/EMBRAPA, 2002, v.1, p.1-6.

gistema de cultivo semi-intensivo




Comportamento de cultivares
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delll CONGRESSC BRASILEIRO DE MELHORAMENTO DE

6-8 [pimenteiras-do-reino em sistema de cultivo com usoPLANTAS, 2003, Porto Seguro. Anais. Cruz das Almas: Embrapa

de tutor vivo.

Mandioca e Fruticultura, 2003, v.1, p.1-5.

6-9

“Tecnologias: democratizaciio da informagéo”

[Reportagem sobre a visita do pesquisador Raimundo Freire de
Oliveira a pipeicultores de Dom Eliseu, divulgando a
importincia do diagndstico do estado nutricional das pimenteiras
pelo DRIS, veiculada na revista A&D Agfio e Desenvolvimento,
pégina 12, ed




ANNEX 6

15.10.2003
_ Particip

Year Course Name Date days | ants
1. SELEGAO DE CLONES E/OU PROGENIES DE ALTA PRODUTIVIDADE E PORTE BAIXO EM
FRUTEIRAS TROPICAIS. (SCREENING OF CLONES AND/OR PROGENIES FOR HIGH
PRODUCTIVITIES, AND ROOTSTOCKS FOR DWARFING ON SELECTED TROPICAL FRUIT
TREES).
Parficipagéo como membro da Comisséo organizadora do Il Workshop sobre "Biodiversidade de

1999 _ Ifruteiras fropicais com potencial sécio-econbmico” Aug.6 1 23
Participacédo como apresentador de trabalho no Il Simpdésio Brasileiro de Melhoramento de Fruteiras,

2000 |realizado em Vigosa, MG Mar.21-23 3 18
Participagdo como apresentador de trabalho no XVI Congresso Brasileiro de Fruficultura, realizado em

2000 |Forfaleza, CE Set.23-27 5 500
Pariicipagdo como apresentador de trabalho no XV Encontro de Genética do Nordeste, realizado em

2000 [{Forfaleza, CE Out.30-Nov1 [3 250
Participagdo como apresentador de frabalho no | Congresso Brasileiro de Melhoramento de Plantas,

2001 |em Goidnia, GO Apr.3-6 4 300.
Participagdo com apresentagéo de trabalho técnico-cientifico no Xif Congresso Brasileiro de Sementes

2001 |{CBS), em Curitiba, PR Set, 17-20 4 200
Participagédo com apresentacéio de trabalho técnico-cientifico no Ilf Seminério Internacional de
Recursos Geneticos para Ameérica Latina e Caribe — (SIRGEALC), realizado em Londrina, PR, no peri

2001 |odo de 19 a 22 de novembro de 2001 Nov.ig-22 {4 320
01 palestra sobre: *A situagéo atual da Culfura do Maracujazeiro na regido Norfe”, ministrada na Il

1999 |Reunido Técnica da Cultura do Maracujazeiro em Londrina, PR Jun.8 1 100
01 palestra ministrada para produtores rurais no municipio de Tomé Agu, sobre as pesquisas

2001 |desenvolvidas com aceroleira, gravioleira @ maracujazeiro Jun. 1 120
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2001

Palestra apresentada aos produtores do municipio de Tomé Agu, em 30 de novembro de 2001, sobre
as pesquisas realizadas em relagdo ao melhoramento do cupuacuzeiro

Nov.30

120

2000

Uma palesira sobre O Estado d’arfe da culfura do cupuacuzeiro, ministrada durante o Seminério sobre
o Agronegdcio em Fruticultura Tropical, patrocinado pelo Conséreio Intermunicipal de Producéo e
Abastecimento — CINPRA, para técnicos e produtores do Esta

Mar.15

60

=}

2003

Participacdo como instrufor do " Curso de capacitagédo de mulfiplicadores na fruticultura com as
culturas de cupuacu e banana®, realizado na cidade de Macapa — AP

Mai.28-30

70

1899

1989

10

1999

Reuni&o técnica com a direforia da Cooperativa de Castanhal (COOPAMA)

02 Reunibes Técnicas com a direforia das cooperativas de Castanhal (COOPAMA) e de Tomeé Agu
(CAMTA)

may

20

2000

Entrevista a TV Liberal e a Radio Liberal AM sobré as pesquisas reafizadas no subprojeto de
melhoramenio do cupuacguzeiro

Sept.

2. DESENVOLVIMENTO DE METODOS DE CONTROLE DE DOENGAS EM FRUTEIRAS
TROPICAIS. {(DEVELOPMENT OF METHODS FOR CONTROLLING THE MAJOR DISEASES OF
SELECTED TROPICAL FRUIT TREES).

2001

Participagéo no XXXIV Congresso Brasileiro de Fifopatologia realizado em S&o Pedro, SP

Aug.

200

2000

Participagdo do X Seminario de Iniciagéo Cientifica da FCAP e IV Semindrio de Iniciacdo Cientifica da
Embrapa Amazénia Qriental

Nov.30-Dec3

4

80

3. TRANSFERENCIA DE TECNOLOGIA EM MANEJO DE CULTURA PARA FRUTEIRAS TROPICAIS
SELECIONADAS {TRANSFERRING OF RESEARCH TECHNOLOGIES IN MANAGEMENT AND
CULTIVATION FOR THE SELECTED TROPICAL FRUIT TREES).

2002

Apresentagéo de sete trabalhos na forma de painel por ocasido XXVIl Congresso Brasifeiro de
Fruticultura

Nov.19-22

1000
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Palestra sobre poda e tutoramento de clones de cupuaguzeiro ministrada no V Dia de Campo sobre Pr

2002 |aficas de Culfivo e de Manejo em Fruteiras Tropicais Jan.30 25
Palestra sobre poda e tutoramento de clones de cupuaguzeiro ministrada no Vi Dia de Campo sobre

2002 |Praticas de Culfivo e de Manejo em Fruteiras Tropicais Feb.27 28
Palestra sobre poda e futoramento de clones de cupuaguzeiro ministrada no VI Dia de Campo sobre

2002 |Praticas de Cultivo e de Manejo em Fruteiras Tropicais Mar.20 25
Palestra sobre poda e tutoramento de clones de cupuaguzeiro ministrada no Vil Dia de Campo sobre

2002 |Praticas de Cultivo e de Manejo em Frufeiras Tropicais Apr.17 25

2002 |Apresentagdo de um Seminario em parceria com o consuftor de curfo prazo, Dr. Ryoichi Miyanaga Sep.8 30
Palestra apresentada no | Encontro de Apicultores do Estado do Pard e | Feira de Produfos Apicolas

2000 |Mefiponicuftura na Amazénia Jun.15 47
Visifa nos anos de 2000, 2001 e 2002 de 20 estudantes do curso de pos-graduacéo Solos e Nutrigdo
de Plantas da UFRA, aos trabalhos de pesquisa sobre nutricio e adubacéo de cupuacuzeiro,

2000 |gravioleira e agaizeiro 20
Visita nos anos de 2000, 2001 e 2002 de 20 estudantes do curso de pés-graduagéo Solos e Nutrigédo
de Plantas da UFRA, aos trabalhos de pesquisa sobre nutrigdo e adubaco de cupuaguzeiro,

2001 |gravioleira e agaizeiro 20
Visita nos anos de 2000, 2001 e 2002 de 20 estudantes do curso de p6s-graduacéo Solos e Nutrigdo
de Plantas da UFRA, aos trabalhos de pesquisa sobre nutricéo e adubacéo de cupuacuzeiro,

2002 |gravioleira e agaizeiro 20
Visita de estudantes da Escola Agricola Federal de Castanhal acs trabalhos de pesquisa nutricéo e

2003 |adubacéo de cupuacguzeiro ¢ acaizeiro Jun.13 23
Atendimento aprodutores interessados em criacdo de abelhas, manutengéo de apidrios e melipona

2003 |rios, e extragéo de mel 38
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4. DESENVOLVIMENTO DE METODOS DE MANEJO INTEGRADO PARA CONTROLE DE DOENC
AS DA PIMENTA-DO-REINO . (DEVELOPMENT OF THE INTEGRATED MANAGEMENT METHODS
FOR THE CONTROI. OF BLACK PEPPER DISEASES.).
Apresentacdo oral do trabalho “Survival of black pepper plants in soil infected with Fusarium solani f
sp. piperis and amended with extracts or residues of Piper aduncum® na “Canadian
2001 |Phytopathological Society Annual Meeting”, em London, Ontario, Canadé Jun10-13 4 150
2000 |Participagédo no XXXIV Congresso Brasileiro de Fitopatologia realizado em Sé'b Pedro, Séo Paulo Aug10-15 6 800
Participagdo no XXXIil Congresso Brasileiro de Fitopatologia, como palestrante e apreéentédora de
2001 |frabathos, realizado em Belém Aug.8-11 5] 500
Participagédo no Ill Simpadsio de Recursos Genetfcos da América Latina e Caribe, realizado em _
2001 |Londrina, Parana Nov.18-23 5 600
2001 |Participacdo na 29 " Session of the International Pepper Community, realizada em Belém Oct.28-Nov3 |7 200
Participagdo do [X Seminario de Iniciaggo Cientifica da FCAP e Ili Seminério de Iniciagéo Cientifica da
1999 |Embrapa Amazdnia Qriental Nov.30-Dez3 j4 150
Participacdo do X Seminério de Iniciagédo Ctenttf ica da FCAP e IV Seminério de Iniciac&o Cientffica da -
2000 |Embrapa Amazénia QOriental _|[Nov.30-Dez3 |4 150
2001 {Participagdo da pesquisadora Elizabeth Chu, na VIl Reunido de Controle Biolgico de Fitopatogenos  [Nov.26-27 |2 80
2001 _ |Consultoria sobre Possibilidades do culfivo da pimenta-do-reino na Serra de Ibiapaba, Vicosa do Ceard |Fev.6-10 5 15
2001 [Consultoria sobre Aspectos Fitossanildrios de pimentais no Municipio de Baido, Estado do Paré May28-29 2 15
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Palestra sobre a "Cultura da pimenta-do-reino e possibilidades de mercado”, para exfensionistas e agr
2001 |0nomos, em Vicosa do Cears Feb.8 1 10
Palestra sobre “Cultura da pimenta-do-reino” para agriculfores e extensionistas de diferentes
2001 |localidades do Municipio de Vicosa do Cears Feb.9 1 10
: Falestra sobre “Reconhecimento dos sinfomas e medidas de conirole da murcha amarela”, para _
2001 |extensionistas e produtores do Municipio de Bujarii, Estado do Par May.29 1 15
Palestra sobre “Diagnose e recomendagtes para controle das doengas da pimenta-do-reino”, para agr
2001 jonomos, extensionistas e produtores do Municipio de Baiso, Estado do Pars Sep.10 1 15
. Palestra sobre a “Situacdo econémica da pimenta-do-reino, no mercado internacional’, para
2001 |produtores, extensionistas e produtores do Municipio de Tomé Acu Dec.13 1 40
Palestra sobre "Pesquisa e transferéncia de tecnoiogia em pimenta-do-reino”, para membros do
2001 |Conselho Assessor Externo 1 10
Palestra sobre “Research and Development on black pepper and tropical fruit frees” para membros do
2001 |Banco Mundial 1 15
2002 |Participagéo no Il Semindrio Agropecuério de Tomeé-Acu April12 1 300
2002 _|Participagdo na I Feira da Pimenta-do-reino, Municipio de Baigo Oct.18 1 300
2002 jParticipacdo no Workshop sobre Pragas e Doencas de Cultivos Amazénicos Nov.2122 |2 50
2001 _|Coordenagdo e elaboragéo de um video sobre “Producéo de mudas herbéceas”
2002 |Atualizagéo da Home Page hitp/iwww.cpatu. embrapa/pimenta/pimentadoreino.btml
Sep.8-12,21-
2001 _|Instrutor na drea de cultivo da pimenteira-do-reino para quatro técnicos da Repuiblica Dominicana 28 4 4
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2002

Palestra sobres Doencas da pimenta-do-reino e tratos culturais.Apresentado no | Festipimenta do
municipio de Baiao.

Oct;18

50

2003

Palestra sobre Aspectos Fitossanitarios das novas cultivares de pimenta-do-reino.Apresentado no Il
Encontro Agropecuario do Municipio de Tome-Acu.

April, 4

30

5. DESENVOLVIMENTO DO CULTIVO DE FIMENTA-DO-REINO UTILIZANDO TUTORES VIVOS .
(DEVELOPMENT OF BLACK PEPPER CULTIVATION TECHNOLOGIES UTILIZING OF LIVE
SUPPORT).

2001

Dia de Campo sobre cultivo de pimenta-do-reino ufilizando futores vivos

Dec.13

38

2003

Palesira sobre cullivo de pimenta-do-reino ufilizando tutores vivos para agricultores familiares de
Abaitefuba

Aug.7

100

2003

Dia de campo sobre cultivo de pimenta-do-reino com tutor de Gliricidia- para agricultores familiares de

Tome-Acu.

QOct.2-3

39

6. TESTE E AVALIACAO DE SISTEMAS DE PRODUGAO ENVOLVENDO CONSORCIOS DE
PLANTAS TROPICAIS E ESTABELECIMENTOS DE CAMPOS DE DEMONSTRAGAO. (TEST AND
EVALUATION OF SUSTAINABLE PRODUCTION SYSTEMS INVOLVING MIX-PLANTING WITH
DIFFERENT KIND OF TROPICAL PLANT AND E

2002

Palestra em Uliandpolis-PA: “Uso do DRIS na diagnose nutricional da pimenta-do-reino”,

Jun, 22

50

2002

Palestra em Dom Eliseu-FA: “Uso do Sistema Infegrado de Diagnose e Recomendacéo (DRIS) na
avaliagdo do estado nutricional da pimenta-do-reino”,

Nov.5

50

2003

Participagéo no programa de televisdo — agroamazonia, sobre as pesquisas da Embrapa Amazénia
Oriental conduzidas em Tomé-Agu infitulada "Sistema de cultivo da pimenteira-do-reino com uso de

tutores vivos”,

Jun.14
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Palestra em Belém-PA, para técnicos do II;ICRA, SAGRI, UFPa, CEPLAC, Embrapa Amazénia Oriental :
Poo2  |e BASA sobre Sistemas de Cultivo da pimenteira-do-reino Dz.19 1 50
Palestra em Belém—PA, para estudantes da Escola Agrotécnica de Castanhal sobre Sisternas de
2002 |cuffivo da pimenteira-do-reino Jun.13 1 20
" o002 |V Diade Campo sobre Praticas de Culfivo e de Manejo em Fruteiras Tropicais Jan.30 25 {30
2002 | VI Dia de Campo sobre Praéticas de Culfivo e de Manejo em Fruteiras Tropicais Feb.28 28 |30
2002 Vil Dia de Campo sobre Préticas de Cultivo e de Manejo em Fruteiras Tropicais Mar.20 25 130
2002 | Vil Dia de Campo sobre Préticas de Cultivo e de Manejo em Fruteiras Tropicais Apr.17 25 |30
2002 |/V Curso de Especializagdo em Agriculfura Integrada da Amazénia Aug.22-23 14 120
2p03 Producao de um video sobre o sistema agrofiorestal em Tome-Acu
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1i—210~11-211 =W% 22-5552-03 Z 48, 000 96, 000 | E2 Fal
11-212 o] = LASOUE 1 110, 000 110, 000{ 2R
11-213 FHpyaEgE O o1 1 130, 000 130, 000|216
11-214 =Wﬁ§" = 11-1005-04 1 65, 000 65, 000| 2 F16
11215 - = 11-1005—-04 1 65, 000 65, 000| G
11-216 INBUED 53 B SR HBRE o1 1 70, 000 70, 000| 2 k@
.10 [11-217 R RENE RS MRS 02 1 450, 000 450, 000 R 6
.10 |11-218 TR A ES— PB3002S 1 150, 000 150, 000 EE FE
_2_ [11-040 J A= [HP €895 1 75, 000 75, 000| =R
2 |11-087 N—J kw5 TOYOTA HILUX_SR5 4%4 1 2. 976,000 2976, 000 ELém - 3
.2 |11-088 N—J kv TOYOTA HILUX SR5_4X4 ] 2,976, 000] 2 976, 000 tisn
.3_[11-089~11-101__ [N/ 3> COMPAG PRESSARIC /573 | 13 153, 665 1,997, 645
EREHEMA I BRN—FETE—_A—hNra—F LEEAA RO ORINE 2R EEHT
_3_|[11-102~11-112 T5-SHARA INT_2000 4PS PLUS] 11 74_400 818, A00[ X L — & —Q
.2 H1-113~11-123 HP 895 C 1] 66, 000 726, 000X L — &
.2 111-124~11-129 HP 3200 C 6 19, 200 115, 200/~ L— o2
.3 111-130~11-133 BRASTEMP el 4 59,4001 237 6002 77T
.3 |11-134 : CONSUL CH B53 1 59, 880 59, 880 6
.3_|11-135 T —H— ELETROLUX H 500 1 53, 940 53,9405
.3 _111-136~11-139__ | At b BRASTEMP AR 4 89_880 358, b200 5 T T
.3 |11-140~11-143__ |73V 3> COMPAQ PRESSARIO 1200 4 227,940 911, 760[ N L —</ %
.3 [11—144 IINTF IO T Z— SANYO PLC_SUOTB ] 642, 240 642, 240
.3 11145 DN EET VARIAN AA220FS ] 7. 140, 000 7140, 000[-FHR »
.5 [12-16 T (FUA—TD RETL AAC—410 ] 2,455, 000] 2 455 000R4EG
.5 112-17 T B GA-5 1 610, 000 610, 000 G
.5 (1218 L Nikon F60D 1 64, 500 64, 500 G
.5 {1219 AEAS LA Nikon 35-70mm_F2. 8D ] 105, 000 105, 000 G
.5 {1220 XS L X Nikon 70-300mm_F4-5.6D] 1 54000 54,000 G
.5 |12-22 NAER iV 638H 2 93, 000 186, 000 G
.5 [12-23 E=R  50m EKEIE 50LN 2 3, 100 6, 200 ;EH86G




H13.5 [12-24 =R 100m 100LN 2 5, 500 11, 000 HE6 (@)
H13.3 [12-26 RS ANALYSER 9ioN 2 49, 000 98, 000] T fF - G (@)
H13.3 [12-27 TOZNHAE—F— Quimis Q400ML 3 58, 000 174, 000| T AW « §F%G Q
H13.3_[12-28 =il FANEM BABYZ 1 238, 00D 238, 000 Ff{E - [ )
Hi3.3 [12-29 S FX ADAN AG200 3 2486, 000 738, 000| £ BF - 3E3EG @)
H13.3 [12-30 x GEHAKA BG200 3 121,000 363, 000/ £ . - G @)
H13.3  [12-31 x GEHAKA BG2000 3 102, 000 306, 000| L JE - G O
H13.3 [12~-32 g FIL1ZOEA MF12 P 59, 000 118, 000[F A = G [@)]
H13.3_ [12-33 FILIZOLA WF20 2 68, 000 138, 000 L& - G (@)
H13. 3™ |12-34 A—&—<xzh— TEGNAL TE140 2 270,000 540, 000| T JF - 355Ea ()]
H13.3 [12-35 AR T (X DELFO C DL-AFE220 4 659, 000 2,636, 000 FHH - G @)
H13.2 [12-36 R T (th) DE LFD C DL=AFE06 290 2 435, 000 870, 000] FfE = G (@)
H13.3  [12-37 T4 L—=HI) TECNAL TEG48 1 264, 000 264, 000] ERE - #5354 O
H13.3 [12-38 74 L—RPEEI L TECNAL TEG50 1 392,000 392, 000{-FHE - G (e
Hi3.3 [12-39 iés L TECNAL TE330 6 154, 000 924, 000{ T HE ~ Ha5RG O
H13.3 [12-40 Digestion block TECNAL TED40/25 9 158, 000 1,422, 000 FE < HE5EG O
H13.3  [12-41 ;@%&}'ﬁ@@ TECNAL TE036-1 3 134, 000 402, 000[ £ FM ~ HE5G Q
Hi3.3 [12-42 A —R—NZR Quimis 0. 3042105 5 38,000 190, 000] F AR - It (@)
H13.3 |12-43 =y P T L—F Quimis 0. 310-22 6 25, 000 150, 000] F M « G [@)
H13.3 [12-44 T I (&) Quimis 0. 318D257 3 326, 000 978, 000| - f{ - 5 O
H13.3 [15-45 <Tw I /M) Quimis 0.318D22 3 107, 000 321, 000|EJE - G [@)
H13.3 |12-56 ERBERTIELIA7AE—LY Igaeeg 4 145, 000 580, 000( LA - 4E3ke o
Hi3.3_[12-57 e Quimis 0341 3 108, 000 324, GO0 X « G Q-
H1373  |12-58 BRA7 Quimis 01805-12 2 103, 000 206, 000 LM -~ $5556 O
H13.3 [12-59 3 i 32 Quimis Q341-210 3 105, 000 210, 000[-LHE « #5334 O
H13.3 [12-60 150kg FIL170LA E150/4 1 100, 000 100, 000] EHE - 45 5e Q
H13.3 [12-61 Zip drive 250MB Jomega 20MB 2 27,000 54, 000 3~ O
H13.3 [17-62 ESP) STIHE FS280 0 78, 000 780, 000| T R - BEEG A
3;%@3@ REAEY = FI=AES
H13.3 [12-63 ZATL STIHE FS220 2 68, 000 136, 000 G (@)
H13.3 |12-64 FJ— STIHL 0.25 2 38_000 76, 000 156 (@)
H13.3_ |12-65 ) —F— BRASTEMP - BVG27ABA 1 63, 000 63, 000[ A L— 3 0
H13.3 _[12-66, 12-67 1 —HF— CONSUL 530LTS 2 59, 000 118, 000} L — v A& (@)
H13.3 11268 ToRAINNALS SONY MVC-FD73 1 40, 000 40, 000 13- 0
H13.3_|12-69 ASA RO T 54— VISOGRAE P=37 IEC 2 45, 000 90, 000 = (@]
H13.3 12-70 (PR — VISOGRAF PR2250 2 44, 000 88, 000 : @]
H13.3  [12-71 TLE LG CP=34C62P 1 103, 000 103, 000 = (9]
H13.3 [12-72 ETAT Y TOSHIBA VCX790 1 28,000 28, 000 = ()
Hi3.3 [12-73 5 — ELECTROLU AE—10P/220 3 45, 000 135, 000 = [®)
H13.11 [13-01 N ROF [ex 16954—1M ] 63, 500 63, 500|-EJF - a (@)
H13.11_ 1302 ¥ U ITL—3 3w F [RAflex 16853—1M ] 80, 000 80, 000] £ fR - G (@)
#14.3 [13-03 Fo 2 MR aN— Quimis Q. 216-23 2 250, 000 500, 0001 CHHM - G [@)
Hid.3 [13-04 S i | 2o Quimis 0. 314D-242 3 190, 000 570, 000| L H - s %%g O
Hi14.3 |{13-05 ; Quimis Q. 1800=12 2 10, 000 20, 000| T-HH - 6 @]
H14.3 [13-06 Quimis Q.341. 210 4 90, 000 360, 000 B0 - 336 [@)
H14.3 _[13-07 $ DPS 1 270, 000 270, 000] £ « G O
H14.3~ [13-08 pHA — & — Quimis Q. 400P 1 33,000 33, 000[ 1A« 4E%2G (@)
Hi4.3 [1309 DA —3R—iXRA Quimis 0. 215M2-BS i 154, 000 154, 000 g [®)
H14.3  [13-10 = — Quimis Q. 220B-2 1 20, 000 20, 000} EE H16 [@)




Hi4.3 [13-11 Quimis 0.334-28 ] 60, 000 60, 000 (@]
H14.3 [13-12 Quimis 0. 2612 ] 37,000 37,000 (@)
H14.3 [13-13 Quimis 0. 180M-22 ] 40, 000 40, 000 0
H14.3 [13-14 Quimis 0. 190-23 ] 172, 000 172. 000 (@]
Hi4.3 {13-15 Quimis Q. 318D-24 1 156, 060 156, 000| R B 7 (@]
H14.3 [13-16 Quimis Q. 400M-2 i 64, 000 64 000[3E5 G (@]
H14.3 [13-17 Cole—Parmer P—03100—00 ] 332, 000 232, 000| BB E a0 [®)
H14.3 [13-18 STARRET 100m ] 12, 000 12, 000| B E %G O
H14.3 [13-19 WILKWAY 271B 2 886, 000 172, 00034 O
H14.3_ [13-20 TS_SHARA 3KVA 5 49, 000 245, 000 (@)
H14.3  |13-21 TS SHARA TKVA i 2,000 2,000 (@)
H14.12 |13—22 EVERWELL 21210 2 15,250 30, 500 (@)
H14.12 [13-23 SHIMADA AW-220 2 182, 000 364, 000 (@)
H14.12 [13—24 Nikon 28mm 2. 8S 1 46, 700 46,700 [®]
H14. 12 {13-25 EVERWELL CDh—15C 2 13, 800 27, 600 (@]
H14.12 [13-26 SHIMADZU W~320 2 267, 000 534, 000 [@)
H14.12 |13—27 TORIHAN TDCT41P 1 106, 700 106, 700 Q
H14.12 |13-28 TORIHAN TDCI71P 1 135, 000 135, 000 @)
H14.12 {13-29 ITARFITAT—F5— SIBATA NGH110 2 52, 900 105, 800 0
Hi4.12 [13-30 —Jb l~x-|3-‘ ~ FTATZ LA-150TX 1 111, 000 111, 000[; (@]
H14. 12 [13-31 = R TA T 22-5327-01 2 93, 400 186, 8003 O
H14, 12 |13-32 TR 3 14,300 42, 900 @)
H14. 12 {1333 FAT Y PB5001S 1 126, 700 126, 700}; [@)
H14.12 {13-34 FAT 22-5327-01 2 48, 000 96, ooo‘ O
H14.12 |13-35 TGK R7501 4 5, 500 22, 000 (@)
H14.12 [13-36 e s CF301 - 1 20, 000 20, 000 (@)
H14.12 [13-37 iSUzZU 3-3126—01 6 62, 000 372, 000 (@]
H14.12 [13-38 EVERWELL DX100 1 23, 800 23, BOO G (@]
H14.12 [13-39 OLYMPUS 0S¥—4. 240CM10/700] 1 5,700 5, 700 [ (@]
H14.12 [13-40 MATSUSHITA BH-565B 2 8, 650 17, 300[&F G O
Hi14. 12 _[13-41 SIBATA 250410 2 29, 000 58, 00055 & (@]
Hi4.12 [13-42 SIBATA 360-51-23-22 6 3,300 19, 800 FEE (@]
H14.12 [13-43 Nikon E500 1 918 918[+ EZH O
H14.12 [13-44 Nikon H=111-35PLI 1 443,000 443, 000 - e (@]
H14.12 {13-45 Nikon SNZ800 1 716, 000 716, 000[ & EX T O
H14. 12 {1346 iKEDAR |KA GX4000 1 131,500 131, 500+ B (@)
H14.12 [13-47 IKA MF10 1 190, 000 180, 000[E £ O
Hi4. 12 [13-48 ¥ TOYO EB103S 1 38,000 38, 000 [ O
HiZ4. 12 [13-49 SIEREER 18070 3-3148-03 4 105, 000 420, 000 E}56 (@)
H14.12 [13-50 F EVERWELL 332/100 1 95, 300 g5, 300 . G [®)
H14.12 [13-51 TEFHAE EVERWELL 333 20 18, 800 376, 000 LIE - G [®)]
H14.12 [13-52 SH1ZUOKA CSM-F1 1 730, 000 730, 000)EHER @]
Hi4.12 [13-53 + e AT SHiMADZU BX320H 1 128, 000 128, 000;EREG [0]
Hi4.12 [13-54 M %, BBA{T)  |EVERWELL BX3200H 1 164, 000 164, 000] £HR - G [@)
H14.12 [13-55 L= AR EVERWELL 21510 2 15, 000 30, 0003 - 1+ [@)
H14.12 {13-56 BEREI=AR EVERWELL 51520 2 20, 000 40, 0003 - T 0
H14.12 [13-57 FILZS R TREEDR TEC INTL 2 7, 400 14, 800 F =G (@)
H14.12 [13-58 S5 —J1 T 21-1021-02 2 73, 000 146, 000 G- [@)
Hid. 11 114=01 u@‘i‘%@ =i CIENTEC CT14000DR i 348, 000 348, 000 ;E4EG [®)




Ri4. 11 _[14-02 PHX—& — GEHAKA PG2000 i 57,000 57, 000580 @)
Hi4. 11 [14-03 T i lr—2—= z 23, 500 47, 000[;EHA6 O
H14. 11 [14-04_ SIEEREET Quimis 1 825, 000 825, 000[;E 456 @)
H14.11 [14-05 RERE L T — PHOEN1X APG6 1 15, 000 15, 000[;EHEG O |
H14.11_[14-06 A A R PK G Quimis Q180812 i 27, 000 21, 0002456 [@)
H14.11 [14~07 Quimis 0225-21 1 78,000 78, 0002450 o)
H14.11 [14-08 R—A JJLpHA — & — Quimis Q400P 2 28,000 56, 000[;EHEC [®)
H14. 11_|14-09 AR S {HF— SHS 2. OKVA 5 27, 000 135 000[R L— & O
Hi4. 11 [14-10 AZESAHF— TsShara 3. OKVA 3 38, 000 114, 000[ R L— > O
H15.3 (1411 N Fov5 NISSAN FRONY [ER—XE il 2 046,000 7,046,000 - (0]
H15.4 {14-12 T—r5L—J PHOENIX SD50 7 218, 000 436, COO[;EABE - G (@)
Hi5.4 |14-13 B SEE - KSR |lovimis g?gg_fg 1 70, 000 70, 000| B HI G O
HI5. 4 [14-14 COBRAS ‘:‘ER%E‘”OO 2| 1,155,000 2,310, 000|BiitEa O
H15.4_{14-15 JACTO i 205, 000 205, 000 ;548G O
Hi5.4 [14-15 Quimis Q341-75 i 41, 000 41, 000 EHEG Q
H16. 4 11417 PHOENIX AP56 1 16, 000 16, 000[ 1P - 5 @)
H15.4 |14-18 Quimis Q108U2M 1 1, 126, 000 1,126, 00058 - G [@]
H15.4_|14-19 Quimis 02412 1 21, 000 21, 000| T Af - 4E%a )
H16.4 [14-20 OQuimis 0328520 i 196, 000 196, 000 T A - JaRa @)
H15.4 |14-21 Quimis 0235-1 i 57, 000 57, 000l T8« #E5:6 @)
Hi6.4 |14-22 Quimis Q21582 1 103, 000 103, 000| T HE - iE 26 (@)
H16.5 [14-23 EYELA IMT [—201B 1 840, 000 840, 000 g 0
H15.5__ 1424 TR < UVOH-520SA 3 43,000 129, 000 R @)
H15.5  |14-25° FRAT OVOL—520SA 3 44,000 132,000 G @)
H15.5 |14-26 sonx‘r DSC-585 (JE) 1 89, 000 89, 000 Al O
Hi5. 5 |14-27 TR TR350 ] 56, 000 56, 000 =g [0)
Hi5_5_ [14-28 ST ETE 301 ] 16, 000 16, 000 g 0
H15. 5 [14-29 N oh it—;‘“)faz L/FX E ] CD-S15C ] 13, 500 13, 500 T Q
H15. 5 [14-30 SAFL— F AT s SL=30 1 20,000 20, 000 FEEG @)
H15.5 [14-31 TTH urtt%f FOFRtEE KHS30 1 39, 000 39, 000 G @)
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(1) REREOSEEIN—2, BEFRUABRDREZ

1-1

RAZAYFSA4 PREFI—A—FABELEYITFR
— (Theobroma grandiflorum (Willd. ex Spremg.) K
Schui. ) ¥ A— L HORIET-OEROHR

STFUFAVA - AUTIZBITAREFRREIZET S VR
Do, A FUF,  po206-208. 2001,

S FrA—%k
(Theobroma grandiFlorum (Willd. ex Spreng.) Schum.)

RH7IV e ERBORGFRR - FORESICHT S
Embrapa E. A. 7045 4, EMBRAPA. ~AL-—2, p. 137, 1999,
(Embrapa E, A, #E8% 16), p.37-48, 1999

TSONTFII 08 FTFA—
(Theobroma grandifiorum) BIGTFRE L T OHRIE

EEFZ2—AL#S2—, wv.7, p 25-32, 2002,

KBk e O Cabruco” VAFLERB LY T7A—
7 A— O PR, AT -HAL—2

Embrapa E.A. 1999. p 4. {Embrapa E.A. Fl42=. 104).

LA TER L TOIERERR/ S

EHEOEMBRBTEREO L0 - a v 11897,
TSU0T HFH TS5V 7 iEnbrapa REFEREREA
AFF4H/ 02—, p135-137, 1999,

1-6

TALOO0FSS MREFT—H—ERBALRE. 2FFX
— (Theobroma grandiflorvm (WiV1d. ex Spreng.}). #
H—rHORETFOEROHR

CENA/USP REHpeflZr&is, 7. 2001, P35 +-Hhs8 FHTH

ESdasi: BRRFAE2—, 2001,

BEREZROBERSFRER WY T7X— (Theobroma
grandiflorum (Willd. ex Spreng.) Schum. ) OBIETFL
EOf ot

2002 £H 17T E TS VAEMBEES, AL—y
Ff : R b—2: T3 PARMBSTDS, 2002,

— 100




B —H5— (Theobroma grandiflorum (W1 11d. ex
Spreng.) Schum ) [Tk D7 T7RA—EERORETF O
B e 44132008

B p. 146, AR T« SARBEKEHE, HusD

oK,

& 7P Z—(Thechroma grandiflorum (Wi 11d. ex Spreng. )
Schum. } 4 O~ HOREGFOHEE

Rl BSEEHE  vas. N1, p.o13-21, 2002,

1-10

RATRYTFS AL MREFIT—H—FFRLETSON
FRV M TP AR~ (Theobroma grandiflorum W@k
BROREFERITHE

BT NXE HEBAOEBEL MUY L- SIICUSP,
10, 2002, B3 A%, FIE5dn: £S5 3 h/3:ESALQ/USP, 2002,

-1

T4 04TFS54 MBEFT—A—:HALETS UL
TR0 s 7 A—IMEBHORIETFERO T

TS UNRMEFRE TFIFA T UVEATF
HfF8: FHPAR FTUYRAL7 : TS UNRETFRS
p544,

DITFPA—I O—vOFEARFE~OEREEROLHD
#BEOFIA., AL—2

Embrapa E. A, (Embrapa E.A., BFE0iR, 4), pl4, 1999,

9 FF7 A— (Theobroms subincanum Mart. ) T OERIzH
THERE., BEICHT ST ERURTER

TS5 ULETFES, 2001812 8, FILF—8, B SLF
—¢% ¢ Embrapa, p.307, 2001,

FIFDw FTLa dnnona glabra) BFOEELE
BEICHT DME

16 B 75 UL RBRMESYS, 200045, T2 L—H B
B 7% L—Y i Embrapa 34358 T3/SBF, p 69, 2000,

Fr/FRUAYZTFTHOARER W FFRY LAY
{Anrnona muricats) DIEEXR

Embrapa—CPATU, p. 4. 2000, Embrapa-CPATU. (EHiE1E, 27),
B 17ETSULREIESES, 2002, AL—1.

ERLFSEIIHTBEFSFOY BTV (dwona
£1abra) W FOfitE

TS UNBEEEE v. 23, n 1, p.179-182, 2001,

1-17

T (Luterpe oleracea Mart. } & &7 FF A —( Theobroma
grandifiorum (Willd. ex Spreng.) Schum. ) @4 > E |
OEEE

UFC/ Ak 4R AR, 2001, 124 F : BASK (L) , 7 SRR

2.

RUEEZTEALERBERECO7H A O segmentos de
r qui las MERE DR

$EEE  BISRRIE No35, p.9-14, 6 A/7 B, 2001,

1-19

& P A~ (Theobroms grandi Florum (Wil 1d. ex Spreng.)
Schum. } ¥ B— D EFBI (Crinipellis perniciosa
(Stahel) Singer) =& 5 HHEEHT

FeE{E, 28, Embrapa E.A., p.4, 2000

1-20

W7 JVomkicEr 3y 77 R — (Theobroms
grandiflorum (Wi11d, ex Spreng) K. Schum}Z O—>®
EHHiE

STFUTAUAAYTEHTIREFERY UHRUGA, 3,
0 KUY, p.281-283, 2001,

1-21

R7 A OHBEAICH T S REFOER

#2ETUS U LESRRES AL RS D, 2003,

1-22

BT Sy 23 LT~ YRBEORE

Ny ia I N—VIicHT IR, 2,1999, A2 R
. T : O FUF : IAPAR/SBF. p. 01~03, 1999,

1-23

REEMFTE LTV ORBIFE

Embrapa E. A, [#EITROR, 111 p. 13, 12 B, 1999,

i~24

HARETO7Y A OREOFRHEITE

FCAP Rl A T Z4—, 9 Enbrapa E A OHEHEA LSS
—,3, 1999, Efy: AL —> : FCAP/UAEx. p. 255-256, 1999,

1-25

Wy a v T L—yBECBITAREOLES TR

Embrapa E. A., 2003. p.3 (Embrapa E. A HE#iT8RER, HRRS) |

1-286

T (Luterpe oferaceaWart. ) BIBICE T I REDRE
[0

Embrapa E.A., 2003. p.4 (Embrapa E. A ${HiTERE, HARYD)

1-27

Ry awZ— (Passiflora edulis . flavicarpa
Doz.) DREO BB L EBHEROSHREIZ>LWTO
N D Rg

dEHOEE TS, 15,2000, T4 L& L—F.  F45H: 7
F & L—F, p 42, 2000,

1-28

Rwira I —Y (Passiflora edulis f. flavicarpa)
DPERE & PRERSEEE L TORRKEME

I ONEMRRSE 200151 A, T4 T7 =7, BETHTY
TAF7Z7 tEnbrapa K&TxPa B, po433, 2001

1-29

BRAuva v —yO 15 Rl DLWTOEBRZEDS
B

T3 OB FSaRE, 2000 £ 12, I NF—/8, HEH
ABRATES, O > K1) : ABRATES, v.11. p.327, 2001.

1-30

By avI)—YyOBREh-BEARORMOERSE
HEid

SFUFAYh - AUTICHEFHEEFARCEYT 2ERE
=3, 2001 £, A FUF, FTH D2 KTt IAPAR,
p. 343-345, 2001,

—101 —




FRYVIBBOFhAFAOENECS=71EAS

Embrapa E.A., (Embrapa E A, TFE@EHBRIR, 19), p.3

14 (Halpighia emerginate D.C.) P Q—VOBIEELHA 1989,
gp| TRV REOTNENDREIE /T £ AT | Enbrapa EA, (Enbrapa E.A BISPRE, 25), p.3, 1999,
(Mafpichia emerginata D.C.) & O— @M
Embrapa E.A ATHERFHROHIRERCHETINS | HEBF Lo THF VLY IO HIBSREBOEMERIE
1-33| A% BT 30— aw 2 1009, FfFH: AL—y:
SUDAM//Embrapa, p25, 1999,
FRV VBT BTRHORETEREL 2OXR BHEBERLL-THRTI VI IILOHDIEERBO SN BN
1-34 ‘ KBTS 7—5 3w 2 1998 £ AFH Al—:
SUDAN/ Embrapa, p7, 1999,
15 | EFFED L7 4 1 ORIAIFE TIONBHEROVHIOL 2, 2000, FHIfFH BV
4, M@ : UFV/Embrapa, p. 25, 2000.
1-gg| T 9 (Euterpe olersces Hart.) Do RF R0 FUNEP, p.52, 2000 @ §l: 2iem (REXIWR
#wW U~ 7. .
NI—MAL—VITELET7HA RROEORIEORSE | 75 UL RESLS,16,2000 4,00-R0¥, JF+A4 L—
1-37
s T +F, GE: SBF/Embrapa, p.33, 2000.
1-ag| 7 ¥ A RET ORI BFFE ARBORETFICET DRk, 16,2000, FIFH: Varibs L
—4F, CE:! SBG/Embrapa, p.95, 2000,
1-gg| RREEDIHLOT 1 OREDEN 185 —M R L—> Enbrapa E A, W&, 34, 12 B,
p. 1-4, 2000,
NI—MRL—YDEBLE> L7V RECEOHYE | TS5 CIRHE v.23 .3, p.1-4, 128, 2001,
1-40
DE#EE
RREEQOLHOTVIOBREOEEMLBEAETO | 75T LiEYsESS, 200181 8.
1-41
HHOEE
14y | BHFHOLOT ¥ ORFMORR 17 ETI UARBRERS 2002, A L—2,
TRV UORBITE L NI O OFH | AS—BEKSEHBEA Y T F—, 10, Evbrapa E. A, B8
1-431 FE{E Atz E+—,4,. AL—>2 :FCAPP, [BIC/CNPg. 2000, Eff :

A L—. p234, 2000.

1-44

Theobroma subincanum ¥ & Theobroms obovatum ThMD %
L TOBOER

NS —BRRRPEHBEAE SEF—, 9, Enbrapa E. A, HH
A 3F+—,3,, AL—>2 1 FCAPP, [BIG/CNPq. 1990, i
A L—2, p 243-244, 1999,

1-45

Rebh LAERITHT B h A { Theobroma speciosumWiiid, )
BEOEIH

73 DR 12, 2001, P ILF—, SEEE,v. 11, 0.2
p307, 2001.

4 FF7 A—{Theobroma grandiflorum OXETFTH MO K

TS UNRETES, 45, 1993, ¥ST R, RS, FF®H: ¥S

1-46 | {RA0 S Btk 0 IHE TR RS LS TERSE, v.22, n.3 (fH4]), pos. (BH
p. 12-45), 1999,
18w a I N—Y (Passiflora edulis t. flavicarpa) | /35 —RBE XSRS HEA S +—, 9, Enbrapa E. A, g
1-47| RROPEAXHRUNEERAMEECRIETEEORS At EF—,3,1000, AL—> B ~AL—21: FCAP. p.
330-231, 1999,
soag| T ORMRIZE 1T £ AT Ualpighia enarginats | T3 VI REBIEHEE, 16,2000 TR L—F By T
D.C.} ¥ O—1@HTEH 4 /L% L—F: Embrapa BRI HE/SBF, p43, 2000
Walwa T N—y (Passiflors edulis f. | I\5—BEREHSBAE S+ —, 10, Enbrapa E.A F&H
1-49| flavicarpa) REOQYEMN - E{LPHHEICRIFTBHO | A S+ —,4,2000, A L—> B ; A L—> FCAPP,
e IBEC/ONPq, p.58-61, 2000,
1-50 LA S L (Bactris gasipaes var. gasipaes Khunt.) | 17 @7 S UALR#SS AL—>, 2002
DBRECOREDORIBLAREE :
151 B wPa TN~ (Passiflors edulis £ | B17ET5UILRBSES, < L—>1, 2002,
flavicarpa) DREICE T SO
T/ FREQVZTREREAVE M AV LA D | B1ITE TS UIILEREESS 2002,
152 ;
(Annona muricsts L) MEEXR
1-53 | RBMBFICHTIREERT 20 T7RA—ORES FIPHERE, Embrapa E.A., p.4, 2003,
yosy| 77T A—DTRETFAROBED O OWERRINE | 75 ULBRKEHE, .38, 07, p. 807818, 2003,

rosig
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1-65

B FFA— (Theobroma grandiflorum (Wil 1d. ex Spreng.)
Schum. ) O ERBHEHDOXRER, 700754 -
T—Hh—[kdD

BT ETEWS, v. 26, n.3, p.373-379, 2003,

1-56

Embrapa E A [C& > TS ehi=o 7 A —DREFH
BFO0J3 A

TV RIETFEM, 4, 2003, T+ R, MFHT YR 886
-~ PV, p. 33, 2008,

1-57

TSUUNTFIIUICETETA4 0TS 4 M RIEFV
—H—I2 kDY FFR— (Theobroma grandiflorum) @il
BREOERICOWNT OEN

CENA ; BERF AL 22—,

1-68

SFT—h—Ii2 & B 5 TF R — (Theobroms
granditlorum) DRETFEMORETEROTE

CENA ; B&tRF A2 —.

1-59

EBBCOT YA REETIBAOFFEERICHT IR
=1

2001,

HfF O, Embrapa E.A, p. 4,

1-60

FRVVIBETRESATVWITERERBEOREL
DEAHE

1-61

BPERERTOaL a w7 )2 LEIC L8RS E

TS UIIEMEBR/ TS EDRS.
p. 229-235, 5 -6 B, 2003,

yvel, 28, n. 3,

1-62

9 TFA—FRREOHRE RO T

1-63

A VBRITEDZO L av ks TP RA—0ORIGT S

BT Noss, p.9, 7H/9 H, 2001 5

1-64

BaAw gy 7 N— (Passiflora edulis 1
flavicarpa) DEROKBICHT RETOHRE

TS UNBBE ves Not,p 186-188, 200344 A,

1-65

FSUNIZEITSAY 3 Y ONER

B g2 —X&H#. p. 51-57, 4 A~12 B, 20014 -

1-66

A0 FIA4 bT—h—%GFERALEIF7A—
(Theobroma grandiflorun BEIHEEO HE

E2@75 PN RER, 2003 5, AN SO,

1-67

EMAOEREESE TS a voRERTE

Embrapak. A, 3% $.78, 20024 12 f, 15— L -2,

1-68

Fo/TPREUVAVZTFTROERERVWETSEY?
(Anriona muricats L. ) EROkEEEH

TFSUNBEBES 17, AL—, FAFPH  RAL—:
CENTUR, 2002. CD-ROM

1-69

RELEEBOI-HOT V4 ik

A L—> : Embrapa E. A HfffER, 20024 6 B.

(2}

BERFRBOERRENRAEOMRE

2-1

H I P A—BORMBEE (Crinipellis perniciosd) Iz %t
4 BALEERIRA B

TS ONHEMRE, v.26 ({583 , p. 406, 2001,

“REEThHER"

BN EAS—HERAKEHSPEA LS F—LE S E
EmbrapaE. A, Fl*AEA L 3+ —, 20024 2 A 19 B~22 ABRAE.

A L ERCORMBE (Crinipellispernicioss) D3/
AREENH T ZEEH ORE

2-4

A L EHRTCOXRBMEBSE (Crinipellispernicioss) DX/
SRREIDHTARNEFREOS SEHEOED

2-5

mRARH

2001 4535 — M BB K4 /Embrapa T & - TEE & h - HisoE
At EF—DTH4TH.

N—MERTRETETFEOSORANV LA, 1y
L3I —IDEBEFBEOEZ T

Embrapa £3B8E B4 2001 (TRH h - HfHEE.

2-7

L a{Piper nigrum L. ) MEENEA (nurcha-amarela)
RETHD 7Y 9Ll (Fusariun oxysporum) OREEH
T o REHODE

(3)

RIERTRHOTERENS S URERTORREOBE

3-1

HKIBLYDKIORES FY—LtRETT0I TP
A-BORMERRCER DO NLOLONA

TS U LEEESR, 20, 2003, CYRFHANL, HED
CD-ROM , 2003. )

3-2

FFRY LA D ORERDERBERERZORYE, EERT
DBBEORER CHERBNY RS

TS UNEBEES, 17,2002, RL—, HEFH  AL—2:
CENTUR, CD-ROM, 2002,

3-3

V7 A—HOREICET IS RERRUREERRES
DR

1 ETS UILBESYS, 2002, A L—2, T AL —2
CENTUR, CD-ROM, 2002
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SEERRZOBEBTEHShE VLIV 0

17 ETS DILRBES, 2002, A L—2) FlTY: AL—2

84 N, P.K Ca Mg & S DBE CENTUR, CD-ROM, 2002,
BLBECYBELIORES FY-LIRETTO R4 | B 17E7S SLREES, 2002 R L—2, FFH; AL—:
5| LA LBRUTEDSEODRERBTOAN LR | CENTUR, CD-ROM, 2002.
B
NI—WARF o~ LORESTFY—LIHTCOEE (£ 17875 DILBHBS, 2002, A L—>, FTH A L—:
36 =
MNP KICHT 27 EASOER CENTUR, CD-ROM, 2002,
gy | NI —MYL - TS ULRATHOLE - KRTTON P, K | 817 BT 5 CLRMES, 2002, RL—2, WA L—2:
HERBA M/ LA D OREICRIZT HRO G CENTUR, CD-ROM , 2002,
gg | PRERRZVHIRIMADNBEL M7 LA D4 | RERSRE 0. 38, £78~12H, 2002
DN, P, K, Ca, Mg, S B
gog | P7IIXLALD PKB CuIn DRAVOFRERSA | H17ET5 SLRBES, 2002, < b~ FifTlyi A L—:
OREELEBETROME CENTUR. 2002. CD-ROM :
310 FPRY LA L (Amnona muricata L) DSRBEFETEOR | A5 —KPRSE HX (B8 po67, 2001,
WRIEIR & R e
a1 7% IRITOL: B 1EAT—MESSNE L UH | BRSEERE, AR,
. A L—2, 45—, 2001 ££ 6 A.
312 TIONNRFZ—Me FF7R— (Theobroma grandiflorum| ~ L—>, Enbrapa E. A. (EMBRAPA — GPATU, [E4R, 12). 2000.
(Willd. ex Sprengal) Schum, ) DiEsrEH
RS —MTOY FF R~ (Theobroms grandiflorum | % 13 EIFEHELETTH, 70U T/ A X, 50, 20004 11 B.
3-13| (WI11d. ex Sprengel) Schum Sterouliaceas) RARE O | cD-ROM. .
NEROFE
14 R —MD Y TF7R—(Theobroma grendifiorum (8i11d. | 73 SRS, A L1, CBF. CD-ROM, 2002 4.

ex Sprengel) Schum Stérculiaceae) EEEOENER

Nectria haematococes ¥. spp. Iperis B BREIC

FIIUFH A, v.81, n 3, p.343-348, 2001.

) sy 7 Vi omREa L 3 voERE
3-16| AT aIMBRETD PYW QIFEWRBOILKR IS ONHERHRE,, v. 26(fH4), p.00-00, 2001,
Fusarium solani ¥. spp. iperis ICkBEHL & Piper | PFERIZETEHF T 7o Soe—"Fil,v. 33, p. 194,
3-17| aduncun OIMHEHDNMIBFC L > THRBEShichiz | 2001 (BEH A YHEPRESHAERSE O Ry, Y
BFdalankE Uz, 2001,
3-1g| Baet-rias endof-ticasic kB2 a DI FYDLEOH | T5 ULRKTR, v. 35, n. 7, p.1343-1348, 2000,
R R 2 E R
3-19 ;;;i;rbv*fu TLARDRAELDVWTOHRAOERE | 75 SNHEYHEE, v. 22, n. 2, p.229-232, 1997,
3-20| AL aVHORERICES TSR~ OBEROHE ~L—, EmbrapaE. A, (FFZ3E&PAROSER, 01) p. 19, 2001,
AL g oYU D LEICHT D SR EYFBER L OEYBRICT 558, 7, Ay by
3-21 A, RS, 2001, FIFF#: A kT Y N sVA: Enbrapa Uva e
Vinhe, p.53-60, 2001.
322 97 A—DRMBIE (Crinipellispernicioss) WIS | 817 H TS S 2#ES, 2002, A L—2, R 750
BB A TR LBEFIOER B, p.4  (CO-ROW), 2002,
apg| TYTV/LARERMOAL IOOERBERESE S | T SNEMIEE, v. 27, p.104, 2002,
Fusarium oxysporun | RIZ+HBEATOER
324 RARECO Fusarivm oxysporum SFRRICHBITBHEMA Y | 75 SILIEEEE, v. 27 ({$42) ., v, 104, 2002,
HA FOBR
gegg| 2 ¥ FVDTFU L LB BREOR AR EIRFIVUEDOEEREROKEMR 1L, LS. &
Or. by Y HF, 5= L~ 2002, v.1. p. 1-16.
3-26| 7S LML HOENEESNEE EFEaavna—2A58, v.1, p16-22, 2002
WEEET TR Fusarivm solani f. spp. iperis emsolo | W) T STFUTF A HBREFERICETLIL VAT LE,,
3-27| OBEHDEEHET 2001, By FUF, FfT: 0> FYU . Enbrapa BETFETRE
LA FTH ) 0P~/ IAPAR, p. 485-486, 2001,
g-08| FIUNOOLaVERORE BlEav s =a—A5H, v.1, p13-28, 2001,
2L a3YOROERK Luz E. D, M. N, B2 A A F, TYFAHK, REAN,
3-29 J L, SULOBERERETHIEF. E1ME., e

—J A, p.560-589, 2001,

— 104 —




Fusarfum oxysporum BRIk ST da3m 5

logia Brasilelra, v.26 ({F8%), (Z#). p. 406, 2001.

0 momm
3-31| SHRBEICkIaavoEREO LR EOBE 7S O NEEEES, v.25 ({T8R), p.248-251, 2000.
382 3 3 9@ Mosqueado amarelo 3 A -—> : Embrapa E A., (Embrapa E.A. $#H,62), p. 20,
2000,
3-33 3 33 7 (Pipar nigrum L) BT & (T D Fussrium| A L—> :EmbrapaE. A., {EmbrapaE, A, F#ffiE{E, 44), n. 20,
oxysporum QB 0B 2000,
3-34 15— G Cephaleuros virescens|2h B a RO | 75 VLEHNFRESE, v.25 ((F8), p.349, 2000.
BEEROHT
Nectria haematococea £. spp. lperis DASBET HHHMR | 15 —MBREI XS/ Enbrapa E A ORELEAESH—, 0 L 3,
3-35| WERICH L THRSHOEV I svoRBEATOR | A5—MAL—>, 1999, FliTH: AL—>: FCAP/Embrapa
-8 Amaz nia Orfental, p.1141-142, 1999,
5-36 ;h:;gum oxysporun 1<k DEBEAS—MDaL aom | 75 SILEHKRES, v.24, n.2, p 178181, 1999,
gogy| HERMEOBURE 1 ElERHEY, X L—>: FUNTEC/Embrapa, 5 1HR P. 296,
1999,
P FFARA—RTERIERT D Crinipellls Q220 |87 BHAS—MESHAEEF—, 5 6[HEwrapa. E A F
3-38 | IL{hoEEEBE BEA S, 2002, RNF—MAL—l, FIITH A
L—2> B8 - Y —EX, p. 1, (CD-ROM) , 2002,

AL aOERE (germoplasma) /8%

SFUFTAVA - AYTREFEEL RSO L, 3., 2001,

3-39 QxRyYF, FTE; A KU Enbrapa MERREEAA
#AF4 ./ O—/1APAR, p.554-555, 2001.
240 b5 Lo S (Annona muricatd. ) OWMBEORE. S | HAF4RE. WNF. , BER A5 —XBReE, ~AL—

PINERESRERTRICL HZRRMRIE

=, 2001,

-4 aday@EAOEELOYIIOER ExbrapaE. A, ¥R&3 97. p. 31, 2001

gogp| DY AVRBTHACHEAEERES DHORFH & | Ebrapak. A ST —HAL—>, HINEBE, 2002F12A.
L TORER O

3-43| A a DEOERICH T SEIREEN Embrapa E. A, /ST —MAL—>, HH#TE{E 61, 20024 4 7,
T OEBREOEMN AR W17 EAS—NBERBERPEA I F—. ¥ 6 B Enbrapa

3-44 EARSHEAESF— 2002, RL—2 TIiTH; AL—2

% . Y —E R p.1, (CD-ROM), 2002

BiEoALY R cBIcEshE7SFhLRTL

FIUNEBES 17, 2002, SL—1, T A L—2

848 2 a7 {Annona glaba L. )T DS CENTUR, CD-ROM, 2002
3-46| BEFRUTF<YV - BHBTOSNE Ewbrapa E.A., ¥ff&#, p.4, 6 A, 2001,
3-47| LT O L 3o A L—2 i Evbrapa E.A., $£ELRFL, 98, 2002
ggg| PATARATHAOBERTIL 3 0RBATHATOS | AL—>. 7/, 2003
il deiet 50
(4) oL a3VEBEILBITIREHREDRHRE
g | TET/VIURTODL 2 VRMOTRIE, 7 IME | HMHAMEIER, p.81, 2001
Vi
4-2 | 185 —HsS4 7 omiDa L a 2ROEGHEEA R b PEITERAME & HEMS, . 26, 2001,
4-3 | dLERIZ B 3 Embrapa DFFEWHHE ~aia PR & R, p. 13, 2001
4-4 | 2 a DcMT AR L BHiEE B AR, p.8, 200,
4-5 | www. cpatu. embrapa. br/pimenta/pimentadore ino. htm R—hA--TD{EaE, 2001,
4-6 | "HEHOERE" EF OB &R, 2001,
4-7 | www. opatu. embrapa. br/pimenta/pimentadoreino. htm R—LA—~UmEA, 2002511 B,

a3y (Piper nigrum L.). QERBEERY Fusarium
oxysporun O R LB ERHE

HEOFIELE (RPHELIRE) RS—XKEREH, HE.
HNRROENERAS. BEF : U7 - T LLTA L
AR FaFNF, p62, 2002

4-9

O REREORETHD Fusariun oxysporum O
BERPY, EYEEENETEORR

HPOFREFLE (RPWLIER) AS—KE2RPH. RBlE -
EiREOENEASR, FES  SUTFT - F-ULALFA L
AR« FaF7NF, p.25 2002
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4-10

I avOEBRORETED Fusarivm oxysporun DIl
WREE

HREOFEFLE (BRWEER) HAS~KPRPE, RE.
HifMEoERERS, BHE : QU7 -T-LALTFX L
AR« F2F)LF, p.36,  2001.

411

Nectria haematococca T. spp. lperis R ET HERK
BEYcH L TESEOEN I 3 YO/ v E R L
Dl a vk

HEOEFLSE (BSHUTRE) H5—XKeRein, Rie.
EHMSECENEAS. HEE JUFP - F-LILFX L
LA« FaFIT, p20, 2000

4-12

Fusarium oxysporum =& SEMHICHT S a vy
DiEHMY

N—KERSEN BHE:JUF T ILLFR LLA
F2FNF, p35 2000,

4-13

I g RELATFLOWE

AT—=XEEREELE 2001, $REH: QUTF-FULT
A L4AFa5L5, RiEEE.

4-14

Fusarium oxysporvm \CBEE B L0 a9 (Piper
nigrom DEAOBERE LTOTEEOHE

4-15

AavRIVISLHBEEOERISET RO
FIR

# 3 @7 TLIEDRESS, EEEBCESTIBAN
B, 9RLSYT4F, W, avAlAriariri—,
2003%E 8 H, IS UMLK, 200348 8 20 B,

i, a0 (Piper aduncum) @2 o LREE & ERARAE

# 36 B 75 ULHEWRESS. EWREORGHR, oA

4-16 WIUFLT, 2003488 B, T3 UNHEMERE, 2003 48
B2 A
AL aOERFORE LGS Fusariug oxysporum O | ¥ 12 EAS—NMBHABRPRAEST—, H 6 H

417

IR, EYEB2EAEOBR

Embrapa E.A., 2002, 33—MAL—2 FliTH: < L—
Lo 3R - RY—E X, p.3, (CD-ROM), 2002,

4-18

NIyl g I N—YOFER

Embrapa £.A., & 110, 2001410 A.

4-19

FRBFPIVUOERRBM T 52 Lo S Amnons
muricata) TEFEBHOEENE=AY LT

4=20

RERETO EM-4 kB fusarivm oxysporum OIS
g

B EAT—HREREHEFEALIF—, el
Embrapa E. A., 2002, AF—MAL—, FliITH:AL—
o - BT —Y A, p.1, (CD-ROM), 2002

4-21

AL aRIEDREE

DUARTE, M L. R, (ed.} , 75 L BhsR Mkt O HEAEE.
WESE, 1 ed. A Ll—> ! FUNTEC/Embrapa, p.159-218,
1999,

PAROEREIC KDY 377 FUDLOERYEE

RS —HBHAPERPEA S ), B30 Enbrap E. A §

4-22 BEAEIF—Y, 3. AL— 85—, 1099, By AR
Lo — >~ FCAP/Embrapa E.A., pp.72-75, 1909,

a3 3 IBRERDEREHIE E12EAS—HESREAEISF— ¥ 6EEnbrapa EA.,

4-23 2002, HS—RARAL—, HEFEAL—1 BT PRy

—~EX, p 1. (CO-ROM}, 2002

4-24

BROHEFOERICEZaSam 2T U LFEOEY
HIRH B

RS — M B RS RSEA S+ —, %108 Enbrapa E A
BEEAEIF—, 7, 4, AL—>2 35—, 2000. 4T
R L—, FCAP/Embrapa E. A., p. 00-00, 2000,

4-2h

FUZY—ILBRESEERLEO Y av0ERRORR
C#HD Fusarivm oxysporum D4 2 E b OHI#

w12 EAS—MEERHARESF—, 2 6[E Embrapa E. A,
2002, s8F—HARAL—1 HiTH AL—: B - R
H—tER, p.1, (CD-ROM), 2002, )

4-26| AL IVDITFUOLRBERTOF 3 Y SOFA RAEE WAL, p.1, 2003

(B) ERXHEEMALLIVavRBOMSR

£ RSB 50 3 TR A L—L :Embrapa E. A, (Embrapa E. A, H#ff@& 81), p.4,
2001,

g | FIYATR/EHBLBEMEAOI L 2 TOBEY | Enbrapa EA, HHFEKE. p.17, 2000, RL—

EEQEHDOEHEBE

FUVYLF o FGliricidia sepfum)ERHALEaY3™S
ERFERE

WETFHFA L, po22, €143, HAF—HAL—2,

RTES ERTREOBEZSCEE VAT LOWER & THE

TEEELTOY T 7R — (Theobroms grandifiorum
ERBWERBELAFA

%) Embrapa.E.A. pp.306-309, TS LNTFHOT4 LA
1) —zas 2000,
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SVavOEELER. BEODOBYE NP KOS,
NS~ AAE = —)b

A L—> . Embrapa E.A., ®I LBEHEM 10, p. 34,
2002,

A<, a7 (Piper nigrum) MEBERELTOEEIL D
O T

12 @S —HBRAEMBEA Y =4 —, 6 E Enbrapa
HeHAESF—, AL—> : FCAR/EMBRAPA, 2002, v.1,

p. 1.

6-4

FATFR—DhE s REEH T COHBREHFECHTS
AL aoRESHEOBE Piver nigrim OBARELTO
HEFEI L a TROEE

811 @45 M BH SR SRA L 25—, 850 Enbrapa
FlEWAESF—. AL —2 FCAP/EMBRAPA, 2002. v.1,
p. 185-1885.

FHUDLRICEREEFoTWSI L a vOERAS
RO

£ 11 @A —HBRRPEPREAE S, B 56 Enbrapa
EA RHEBEAEISS—, AL-—> :FCAP/EMBRAPA, 2002,
v. 1, p, 176=176.

6-6

IV AuOLRKHRERLEEATIEHOERTE
0iRiR

12 AAT—HBRRKRERFEA £ S+, 8 6 [ Enbrapa
EABPEAREF— AlL—V : FCAP/EMBRAPA, 2002,

v.1, p.1-1.

&7

PATA—DOLE - SEEHTCOHFRERRIZETS
O avOREEOME. ERIARESETEOD
L aAUNREBOEBDHIT

812 @/ 85— MBI KSEREEA L S F—, % 6 [ Embrapa
E.A BI9HA LS F—, ARL-—2> ! FGAP/EMBRAPA, 2002,
v.1, p.1-5.

EARFREARLEBEAETOO L s THEREOE
77

# 2 @F7 OLERRRSS, 2003, AN MRS, FT
2R S RX P JLT A Enbrapa Cassava & Fruits, v. 1,
p. 1-5, 2003,

6-9

“#t : B oREL"

ARD (BN S B HBTIY EiFbhi0RISIZESaLaD
DESFFOBEHEAMTILH. Fry-TUE0a
avBEECLIAYE - FFUT o SHEEMN YRk
BOLHELA—U, po12,
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Embrapa Organizational Chart

Conseihio
de Administracdo

I!
[ Diretorie Exocativa 1
II‘

[__pirstor-Prosidgonte |

-

GPR - = SEA

@ . 5Ct .
. @T by AJU
ASP ; e ACS
. SPRI

l L3 ]
piggf;;f :g;}f;;o Oiretor Exvcutive Diretor Exgeutive
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Administrative Council

Executive Directorship
GPR_ - Director-President's Office
SEA _- Secretariat for Strategic Management

SSE - Secretariat for State Agricultural Research Systems

SC| - Secretariat for International Cooperation

SPRI - Secretariat for Intellectual Property
ACS - Public Relations Office

ASP - Congress Relations Office

AJU - Legal Advisory Office

AUD - internal Auditing Office

DAP - Personnel Administration Department
DIN - Information Technology Department

DOD - Organization & Development Depariment
DAF - Financial Administration Department

DPD_ - Research & Developiment Depariment
DRM - General Services Department

UDs - Research Units
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Central Units

21 - Embrapa Cassava & Fruits

01 - Embrapa Acre . 22 - Embrapa Environment
02 - Embrapa Agrobiology 23 - Embrapa Mid-North Agriculture
03 - Embrapa Food Technology 24 - Embrapa Corn & Sorghum

04 Embrapa Tropical Agro-industry 25 - Embrapa Transference of Teéhnoloqv
05 - Embrapa Western Agriculture 26 - Southeast Embrapa Cattle

06 - Embrapa Cotton 27 - Embrapa Pantanal

07 - Embrapa Amapa 28 - Embrapa Satellite Monitoring

08 - Embrapa Western Amazon 29 - South Embrapa Cattle & Sheep
09 - Embrapa Eastern Amazon 30Embrapa Technological Information
10 - Embrapa Rice & Beans 31 Embrapa Genetic Resources and Biotechnology
11 - Embrapa Coffee 32 - Embrapa Rondénia

12 - Embrapa Goats 33 - Embrapa Roraima

13 - Embrapa Cerrados 34 - Embrapa Tropical Semi-Arid

14 -Embrapa Temperate Agriculture 35 - Embrapa Soybean

15 - Embrapa Forestry 36 - Embrapa Soils

16 - Embrapa Beef Cattle 37 - Embrapa Swing & Poultry

17 - Embrapa Dairy Cattle 38 - Embrapa Coastal Tablelands

18 - Embrapa Vegetables 39 - Embrapa Wheat

19 - Embrapa Information Technology 40 - Embrapa Grapes & Wine

20Embrapa Agricultural Instrumentation
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Embrapa E.A. X

ORGANOGRAMA DO CENTRO DE PESQUISA
AGROFLORESTAL DA AMAZONIA ORIENTAL

Embrapa Amazdénia Oriental

CHEFIA-GERAL T &

FRIERERE | AL R B
CPD CNA CAA
fpmr“m‘ ...... .,1 a ACE| [ANT SIN SCE SLC SRH S0OF| IsPm SS5A SV

LEGENDA
CPD - Chefia Adjunta de Pesquisa e Desenvolvimento

CNA - Chefia Adjunta de Comunicagdo, Neglcios e Apoio
ACE - Area de Comunicacdo Empresarial
ANT - Area de Negbcios Tecnoldgicos
SIN - Setor de Informacio
SCE - Setor de Campos Experimentais -
SLC - Setor de Laboratérios e Casas de Vegetacio

CAA - Chefia Adjunta de Administracdo
SRH - Setor de Recursos Humanos
SOF - Setor de Orgamentos, Contabilidade e Finangas
SPM - Setor de Patriménio e Material
SSA - Setor de Servigos Auxiliares
SVT - Setor de Veicules e Transporte
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