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MINUTES OF DISCUSSIONS
ON THE TECHNOLOGICAL DEVELOPMENT PROJECT
FOR SUSTAINABLE AGRICULTURE IN EASTERN AMAZON

The Japanese Implementation Study Team organized by the Japan
International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr.
Masayasu Yamagata, Managing Director, OKINAWA International Center, JICA
(hereinafter referred to as "the Team"), visited the Federative Republic of Brazil from
November 18th to December 3rd 1998, for the purpose of working out the details of the
project type technical cooperation program concerning the Technological Development
Project for Sustainable Agriculture in Eastern Amazon (hereinafter referred to as "the

Project”).

During its stay, the Team carried out field studies, exchanged views, and had a
series of discussions with the Brazilian Agricultural Research Corporation (hereinafter
referred to as "Embrapa") with respect to the desired measures to be taken by the
respective Governments for the successful implementation of the above-mentioned

Project.

As a result of the discussions and the field studies, the Team of JICA, and

Embrapa confirmed and agreed the matters referred to in the document attached hereto.

Brasilia, November 27th, 1998

Emanue%n S/Serrao

General-Director

Japanese Implementation Study Team Brazilian Agricultural Research Corporation
Japan International Cooperation Agency Agroforestry Research Center in Eastern Amazon
Japan Federative Republic of Brazil



THE ATTACHED DOCUMENT

1. Detailed Implementation Program of the Project.
The Detailed Implementation Program ( DIP ) will be prepared within the framework
of the Project agreed in the Recerd of Discussions ( R/D ) during the first Project year.
The DIP wili be authorized with the approval of the Joint Coordinating Committee

and may be revised in accordance with the Project progress.

2. Collation of activities of the Project
As common understanding between both sides, collation of activities of the project

in the master plan with items of activities for Embrapa's registration is attached as

ANNEXI.

3. Scope of the Japanese Technical Cooperation
The Brazilian side has understood and agreed that the scope of the Japanese
Technical Cooperation to the Project will be limited with the constraints of available
Japanese Experts in the field of practical technologies on the specific tropical florae
such as Acai palm.
These specific fields will be tackled mainly by the Brazilian Counterpart personnel

with the cooperation of Japanese Expert in the basic technologies and knowledge.

4. Preparation for the Project
(1) Document necessary for Japanese Experts assignment
The Brazilian side assures the prompt preparation and delivery of the necessary

documents for the assignment of the Japanese Experts to the Project.

(2) Assignment of Brazilian Counterpart Personnel

The Brazilian Counterpart personnel attached to the Project is listed as in ANNEX

)‘K/
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(8) Preparation for the Japanese Expert Team

a. Direct telephone lines (including for a facsimile machine) in newly constructed
office building for the project,

b. Office facilities in each rooms of the building,

¢. Vehicles of Embrapa Eastern Amazon for the project activities as exclusive official
use by the Japanese team and Brazilian counterpart personnel,

d. A facsimile machine and a copy machine in the office for the official use of the
project,

e. Facilities for the internet and e-mail for the project activities,

f. Experiment facilities for the project; for example, a greenhouse for selection of
rootstock(s), and

g. Secretary for the Japanese Expert Team.

(4) The Brazilian side should guarantee for the project team the exclusive official use of

vehicles both of which were provided in the former project and will be provided in the

new project.

5. Communication of the Project
As both the Brazilian side and the Japanese side confirmed at the preliminary study

in October 1997 and the supplementary study in June 1998, both sides reconfirmed
the importance of communication between the Japanese expert team of the project
and Embrapa Eastern Amazon on the following points:

(1) Assignment of experts,

(2) Training of Brazilian counterpart personnel in Japan,

(3) Fitting the experts' profiles to the planning of research activities, and

(4) Submission of reports by the Japanese experts to the project.

6. Site of the Project
The Project will be implemented at the Embrapa Eastern Amazon as the main site,

at the Tome-Acu Experimental Station as the demonstration site and at some

demonstration farms.
The demonstration farm site will be selected through mutual discussions within the



Project and will be approved by the Joint Coordinating Commitiee.

7. Project Design Matrix (hereinafter referred to as "PDM")

The PDM specifies the objective, outputs and activities of the Project, and clarifies
what the Project should achieve and to what extent the Project facilitates the effective
administration of,these achievements. The PDM is used for monitoring the Project
activities and achievements, and it should be flexibly revised in response to changes
in external conditions through the approval of the Joint Coordinating Committee.

The Team has explained the structure of the PDM and both sides have jointly
formulated the Tentative PDM Ver. 1 (attached as ANNEX I11)

Objectively Verifiable Indicators and Means of Verification will be decided after the

dispatch of Japanese experts when activities would be more clear at that time.

8. List of Proposed Machinery and Equipment
Embrapa Eastern Amzon agreed to send a List of Proposed Machinery and
Equipmen to JICA Head Quater though JICA Belem Office.

\W
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LIST OF THE ANNEXES

ANNEX I

ANNEX I
ANNEXTII

Collation between the master plan of the supplementary study
(November 1998) and Activities for Embrapa's Registration
List of the Brazilian counterpart personnel

Tentative Project Design Matrix (T-PDM Ver.1)



ANNEX I

Collation Between the Master Plan of the Supplementary Study
{November 1998) and Activities for Embrapa's Registration

The supplementary study
(Nov., 1998}

ltems of Activities for Embrapa’s
Registration

(1) Screening of ciones and/or progenies
for high productivities, and rootstocks
for dwarfing on selected tropical fruit
trees.

(P0O1-5p01) Production and
recommendation of productive and
folerant cupuagu cultivars to Witches'
broom

(P01-8p03) Introduction, selection and
assessment of Antilles cherry, soursop
and passion fruit genotypes attractive for
Agroindustry in the Amazon region.

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

1-1a}  Assessment, selection and
recommendation of cupuagu clones
tolerant to Witches' broom

1-1b)  Identification, evaluation and
selection of elite mother plants of
cupuagu in commercial plantation in
the State of Para.

1-2) Selection and evaluation of soursop
{graviola), Antilles cherry {aceroia),
acai palm and cthers with high quality
and high vields.

1-3a) Selection and cloning of superior
mother plants of Antilles cherry
(Malpighia glabra L.) in commercial
plantation in the State of Para.

1-3b) Introduction and selection of
productive Antilles cherry (Malpighia
glabra L.) clones suitable for
Amazonian environmental conditions.

1-3¢) Introduction and selection of
productive soursop (Annona muricata
£.) clones suitable for Amazonian
environmental conditions.

1-3d) Selection and cloning of superior
mother plants of soursop (Annona
muricata L) in commercial plantation in
the State of Paré.

1-3) Selection of rootstock(s) of cupuagu

with drought  tolerance, high
productivity and dwarfing in genus
Theobroma.

(P02-Sp03) Evaluation of cuitural practices
on tropical fruit trees.

2-3b) Seiection of rootstocks within the
genus  Theobroma. for dwarfing
cupuagu.

*Code(Brazilian item): PO1 = Fruit tree - Cupuagu P02 = Other fruit trees

PP = Pepper Project

Sp = Subproject

A



The supplementary study
(Nov., 1998)

ltems of Activities for Embrapa's
Registration

1-4) Selection of Anonaceae rootstock(s)
with tolerance to pests and dwarfing in
sSoursop.

(P02-Sp03) Evaluation of cultural practices
on tropical fruit trees.

2-3c) Selection of rootstocks within the
family Annonaceae. for dwarfing
soursop.

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

(P02-Sp02) Integrated pest management
of native and exotic fruit trees in the
Amazon region.

2-1) Development of methods on
integrated disease control for Witches'
broom of cupuagu.

2-2b) Establishment of integrated controt
methods of Witches’ broom on
cupuagu plants.

2-2) Studies of control methods of the
major diseases and pests (excluding
fruit fly) in soursop, Antilles cherry and
passion fruit (maracuja).

(P02-Sp02) integrated pest management
of native and exotic fruit trees in the
Amazon region.

2-2a) Survey and characterization of the
biology and ecology of pests,
phytophagus insects, and potentially
harmful insects associated to soursop,
Antilles cherry and passion fruit crops.

2-2¢) Control of fruit weevil (Cernonata
anonella) of soursop.

2-2d) Integrated disease management of
Antilles cherry and passion fruit plants.

(3) Transferring of research technologies in
management and cultivation for the
selected tropical fruit trees.

{P02-Sp03) Evaluation of culturai practices
on tropical fruit trees in Amazon.

3-1) Studies of utilization of different forms
of soil management (mainly muiching
and leguminous plants) for the
improvement of soursop, Antilles
cherry and cupuacu cultivation.

2-3e) Effect of soil protection on the
productivity of fruit trees.

(N

*Code(Brazilian ltem): PO1 = Fruit tree - Cupuagu P02 = Other fruit frees

PP = Pepper Project

Sp = Subproject




The supplementary study
(Nov., 1998)

ltems of Activities for Embrapa's
Registration

3-2) Studies of fertilization and mineral
nutrition of soursop, Antilles cherry
and cupuagu.

(P02-Sp01) Nutrition, fertilizing and liming
for cultivation of attractive fruit trees for
Agroindustry in the State of Para.

2-1a) Characterization of nutritional
deficiencies in cupuagu (Theobroma
grandiflorum H.B.K)

2-1b) Determination of reference standard
leaf to diagnose plant tissues.

2-1c) Utilization of integrated system for
diagnosis and recommendation {DRIS)
to evaluate the nutritional status of
cupuagu during its production.

2-1d) Effect of NPK fertilizing on nursery
cupuacu plants.

2-1e) Effect of mineral fertilizing on young
cupuacgu plants. '

2-1f) Effect of mineral fertilizing on cupuagu
during production

2-1g) Effect of lime levels on growth and
nutrients uptake of young cupuacgu
plants

2-1h)Effect of lime levels on growth and
nutrients uptake of soursop plants
(Annona muricata)

2-1i)  Characterization of nutritional
deficiencies on soursop plant.

2-1j) Effect of NPK fertilizing on soursop
plants on bearing phase

2-1}) Effect of lime levels on growth and
nutrient uptake of young plants of
Antilles cherry

2-1m) Effect of mineral and organic
fertilizers on Antilles cherry during
production

2-1n)  Characterization
deficiencies on agai
oleracee) plant

2-10) Effect of NPK fertilizing on acai palm
plants.

of nutritional
paim (Euterpe

*Code(Brazilian ltem): P01 = Fruit tree - Cupuagu P02 = Other fruit trees

PP = Pepper Project

Sp = Subproject

A




The supplementary study
(Nov., 1998)

Items of Activities for Embrapa’s
Registration

3-3) Studies of training and pruning of
soursop and cupuagu trees.

(P02-5p03) Evaluation of cultural practices
on tropical fruit trees in eastern
Amazon.

2-3a) Influence of training and pruning on
cupuagu fruit production.

2-3d) Influence of training and pruning on
the productivity of soursop fruits.

3-4) Studies of biology, mass raising and
dispersion of pollinating insects of
cupuagu.

(P02-Sp03) Evaluation of cultural practices
on tropical fruit trees in Amazon.

2-3g) Biology, mass raising and dispersion
of pollinator insects in cupuagu.

(4) Development of the integrated
management methods for the control of

black pepper diseases.

(PP-S5p02) Biology and control of black
pepper diseases with emphasis on
Fusarium diseases

4-1) Biological control of Fusarium solani
disease.

control of Nectria
haematococca f. sp. piperis and
morphological response of black
pepper plants to biocontrol agents.

P-2d) Black pepper plants inoculated with
arbuscular mycorrhizic fungi to control
Fusarium diseases.

P-2c) Biological

4-2) Evaluation of graft compatibility of
pepper rootstock(s) with resistance to
Fusarium disease in Pipergenus.

PP-Sp04) Improvement of black pepper
farming systems aiming to control
Fusarium diseases.

P-4a) Assessment of resistant rootstocks
within the native Piperspp. population.

4-3) Evaluation of tolerance for Fusarium
solani disease on black pepper
cultivars recently introduced.

(PP-Sp01) Broading of genetic base of
black pepper (Piper nigrum L.) aiming to
obtain productive and resistant
genotype

P-1a) Introduction and evaluation of new
cultivars in Santa lzabel, Castanhal and

Tomé-Acu. N

*Code(Brazilian Item): PO1 = Fruit tree - Cupuagu P02 = Other fruit trees '

PP = Pepper Project

t

Sp = Subproject
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The supplementary study
(Nov., 1998)

Items of Activities for Embrapa's
Registration

Development of black pepper
cultivation technologies utilizing of live
support.

(5)

(PUP-Up04) Improvement of biack pepper
farming system aiming to control
Fusarium disease

15-1) Evaluation of a black pepper

cultivation system utilizing live support

{PUP-Up04)
P-4b) Black pepper cultivation under live
standard.

(6) Test and evaluation of sustainable
production systems involving mix-
planting with different kind of tropical
plant and establishment of
demonstration farms.

(P02-Up03) Evaluation of cultural practices
on tropical fruit trees in Amazon.

6-1) Test and evaluation of mix-planting
production systems involving selected
tropical fruit trees and black pepper.

P-4c) Cropping systems with black pepper
in mixed crop with native fruit tree.

P-4d) Application of NPK fertilizers for
calibration of DRIS methods and
correlation with Fusarium disease
incidence.

6-2) Establishment of demonstration farms
of mix-cropping and/or inter-cropping
systems for smaill-scale farmers.

P-4e) Technology transfer of new
cultivation methods of black pepper.

(P02-Sup3)
2-3f) Evaluation of farming systems of
tropical fruit trees for small holders.

*Code(Brazilian ltem): PO1 = Fruit tree - Cupuagu P02 = Other fruit trees

PP = Pepper Project

Sp = Subproject



ANNEX I1

RELACAO DE PESQUISADORES QUE DEVERAO DESENVOLVER
ATIVIDADES COM DEDICAGCAC EXCLUSIVA E/OU PARCIAL NO CONVENIO
DE COOPERACAQ TECNICA ENTRE A EMBRAPA AMAZONIA ORIENTAL E
A JICA.

LIST OF THE BRAZILIAN COUNTERPART PERSONNEL
(FULL TIME/PART TIME)

Dilson Augusto Capucho Frazao
Armando Kouzo Kato

Antdnio de Brito Silva

Carlos Alberto Costa Veloso

Carlos Hans Muller

Claudio José Reis de Carvalho
Dinaldo Rodrigues Trindade
Eduardo Jorge Maklouf de Carvalho
Elizabeth Ying Chu

Emmanuel de Souza Cruz
Fernando Carneiro de Albuguerque
Ismael de Jesus Matos Viégas
José Edmar Urano de Carvalho
José Paulo Chaves da Costa
Lindaurea Alves de Souza

Luciano Carlos Tavares Marques
Luiz Sebastido Poltronieri

Marcia Motta Maués

Maria de Lourdes Reis Duarte
Maria do Socorro Padilha Gliveira

Maria Rosa Costa de Oliveira

Marli Costa Poltronieri %



Moacyr Bernardino Dias Filho
Oriel Figueira de Lemos
Oscar Lameira Nogueira
Rafael Moisés Alves
Raimundo da Siva Régo
Raimundo Freire de Oliveira
Ruth Linda Benchimol
Sebastidao Hithn

Sydney ltauran Ribeiro
Sonia Maria Botelho Aratgjo

Walnice Maria Qliveira do Nascimento
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ANNEX III Tentative Project Design Matrix (T-PDM Ver. 1)

Project Identitying Information

Date : 17. Nov. 1998

Project Name

The Technological Development Project for Sustainable Agriculture in Eastern Amazon

PDM Preparation Process

Duration 01.March.1999~29.February.2004

implementation Agency

Japanese side - JICA, Brazilian side - Embrapa Eastem Amazon

Project Area State of Para

Target Group

Small and Medium Scale Farmers

Narrative Summary

Verifiable Indicator

Means of Verification

Important Assumptions

1. OVERALL GOAL
Suitable cultivation methods for sustainable agriculture are developed and
extended, and the farming base is strengthened in Eastern Amazon.

1. Improvement of
the income of the
farmers.

1. Evaluation survey
of the after
Project.

2. National economic
statistics.

A, The Brazilian policy on the
development of the Amazon areais
successively supported.

I1. PROJECT PURPOSE
Appropriate cultivation techniques for tropical fruits and black pepper which
meet the local conditions are developed at the specified area in the state of Para

B. The price of concerned products will
be stable.

C. Suitable techniques developed
though the Project activities will be
extended to Eastern Amazon by
Brazilian side.

I11.QUTPUTS OF THE PROJECT

1. Screening of clones and/or progenies for high productivity, and rootstocks for
dwarfing on selected tropical fruit trees.

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

3. Transterring of research technologies in management and cultivation for the
selected tropical fruit trees.

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

5. Development of black pepper cultivation techniques by utilizing live support.

6. Test and evaluation of sustainable production systems involving mix-planting

with different kinds of tropical plant and establishment of demonstration farms.

D. Long-term abnormal weather
conditions will not occur and
unexpected diseases and pests will
not appear.

E. The financial conditions at Embrapa
will remain stable.

F. The close relationship with the public
administrative institute,relevant
research institutions, agricultural
cooperative, etc., will be formu!at[eg.

ALK
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Narrative Summary

V. Input of the Project

Important Assumptions

IV. ACTIVITIES OF THE PROJECT

1-1.

1-2.

1-3.

2-1.

2-2,

3-1.

3-2.

33,
3-4.

Selection and evaluation of cupuacu ciocnes and/or progenies tolerant to
Witches’ broom with high productivity.

Selection and evaluation of soursop (graviola), Antilles cherry (acerola), acai
palm and others with high quality and high yields.

Selection of rootstock(s) of cupuacu with drought tolerance, high productivity
and dwarfing in genusTheobroma..

. Selection of Anonaceae rootstock(s) with tolerance to pests and dwarfing in

Soursop.

Development of methods on integrated disease control for Witches' broom of
cupuacu.

Studies of control methods of the major diseases and pests (excluding fruit fly)
in soursop, Antilles cherry and passion fruit (maracuja).

Studies of utilization of different forms of soil management (mainly muiching
and legumninous plants) for the improvement of soursop, Antilles cherry and
cupuacu cultivation.

Studies of fertilization and mineral nutrition of soursop, Antilles cherry and
cupuacu.

Studies of training and pruning of soursop and cupuacu trees.

Studies of biology, mass raising and dispersion of pollinating insects of
cupuacu.

. Biological control of Fusarium solani disease.
. Evaluation of graft compatibility of pepper rootstock(s) with resistance to

Fusariumdisease in the Pipergenus.

. Evaluation of resistance {0 Fusarium solani disease on black pepper cultivars

recently intreduced.

. Evaluation of ablack pepper cultivation system by utilizing live support.

. Test and evaluation of mix-pianting production systems involving selected

tropical {ruit trees and black pepper.

. Establishment of demonstration farms of mix-cropping and/or inter-cropping

systems for small-Bscale farmers.

Japanese Side Brazilian side

1.Services of the

1. Dispatch of Brazilian
Japanese counterparts
Experts. personnel and

administrative
2. Provision of personnel.
Machinery and

Equipment. 2. Provision of Land,

buildings and
3. Training of the facilities and
Brazilian equipment.
Personnel in
Japan. 3. Running
expenses.
Note:

See the details of the Master Plan of R/D

G. The Brazilian counterpart personnel
will remain in their positions. .

H. The relevant research facilities
including experimental fields at the
main site and demonstration site will
be improved, and properly
administered by the Brazilian side.

l. Procurement of equipment by the
Japanese side and customs
formalities by the Brazilian side will be
done smoothly.

Pre-conditions

J. The {ederal and state governments,
research institutions concerned and
regional agricultural cooperatives will
support the Project.

K. The producers of Tropical Fruits and
Black pepper will understand and
agree with the objectives and
activities of the Project.

()
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FRUIT TREES RESEARCH PROGRAMME

1- CUPUACU (s a% £:Pal)

Project: Selection of cupuacu, acai palm, Antilles cherry and passion fruit
for agroindustry in northern Amazon.

'®) Subproject 01 - Production and recommendation of productive and tolerant cupuagu
cultivars to witches’ broom. —(1)

Research team: Rafael Moysés Alves, José Paulo Chaves da Costa, Sebastido Huhn, Oriel
da Filgueira Lemos. Ruth Linda Benchimol Stein, Claudio José Reis de Carvalho.

Experiments:

® a) Assessment, selection and recommendation of cupuagu clones tolerant to witches’
broom. — | ~1)

Q b) Identification, evaluation and selection of elite mother plants of cupuagu in commercial
plantation: in the State of Paré. —_— =)

¢) Cupuagu micropropagation.

Subproject 02 - Selection, evaluation and micropropagation of agai palm inbreds
promising for fruit production

RQ'SM(‘(,L\ —tﬂ,&W\ i

Maria do Secerro Padilha de Oliveira; Oriel Filgueira de Lemos; José Edmar Urano de

Carvalho; Lindaurea Alves de Souza; Dinaldo Redrigues Trindade; Hervée Rogez

Experiments:
a) Selection of agai palm inbreds promising for fruit production.

b) Evaluation of a¢ai palm inbreds promising for fruii production.

¢) Micropropagation of agai palm inbreds promising for fruit production.



©

Subproject 03 - Introduction, selection and assessment of Antilles cherry, soursop and

passion {ruit genotypes attractives lor agroindustry in the Amazon region ———— (1)

Resecrchh Team !

—\\.\“—-"-‘r‘ v . . - .
Wailnice Mana Oliveira do Nascimento;) Maria do Socorro Padilha de Oliveira; Carlos

Hans Miller; Dinaldo Rodrigues Trindade; Antdnio de Brito Silva; Rafael Moyses Alves:
José Paulo Chaves da Costa

Experiments:

® a) Selection and cloning of superior mother plants of Antilles cherry (Malpighia glabra L.)
in commercial plantation. in the State of Para. _— | - 2)

© b) Introduction and selection of productive Antilles cherry (Malpighia glabra L.) clones
suitable for Amazonian environmental conditions. —h =2

/7

© 4) Selection and cloning of superior mother plants of soursop (dnnona muricata, L.) in
commercial plantation. in the State of Para.

—_— | -2)

&) Selection of superior inbreds of passion fruit (Passiflora edulis Sinis var. flavicarpa
Degener).

k

) ¢) Introduction and selection of productive soursop {Annona muricata, L.)

. clones
suitable for Amazonjan environmental conditions.

—— m2Y)



FRUIT TREES RESEARCH PROGRAMME,

II - OTHER FRUIT TREES (% 3% 22 Po2)

Project: Development of technologies for improvement of farming systems
of fruit trees in the Amazon region.

(©  Subproject 01 - Nutrition, fertilising and liming for culiivation of attractive fruit trees
for agroindustry in the State of Par4.

Research team: Dilson Augusto Capucho Frazio, Ismael de Jesus Matos Viégas,

Raimundo Freire de Oliveira, Emmanuel de Souza Cruz, Edilson Carvalho Brasil e Sénia
Maria Botelho.

Experiments:

@  2) Characterisation of nutritional deficiencies in cupuagu (Theobroma grandiflorum

—_— 32

H.B.K.) — 3~2)
®  b) Determination of reference standard leaf to diagnose plant tissues. ~—— 3 -2
® o Utih?:;tion of integrated system for diagnosis and recommendation (DRIS) to evaluate
the nutritional status of cupuagu during its production. — 3-2
nurer
®  d) Effect of NPK fertil/igng%@‘ufﬁggu plants. — 3-2
®  e) Effect of mineral fertiliging on,cupuagu plants. —_— 320
l}g\ W y
®  f) Effect of mineral fertil;i\ing on cupuagu -—-» during production. — 3~ 2:
®  8) Effect of lime Jevels on growth and nutrientuptake of young S cupuagu. \aQan'ts ,
3 — 3-2)
@ h) Effect of lime levels on growth and nutrient/s\uptake of soursop plants (4nnona

muricata).

-5 s

® ) Effect of lime levels on growth and nutrient uptake of young plants of Antilles cherry.

@ ™ Cha:aclerig@tion of nutritional deficiencies on agai palm (Euterpe oleracez). ?ﬂav{t;.

—_—

| B, . . - .. . .
® + > Characterisation of nutritional deficiencies on soursop plants
2

— 3 -2)

&) Effect of NPK ferti];'gi{lg on soursop plants. on bears ng P‘I\QSE . — 3 -2

minecad and organic fectilizers) — 3 -2,
(@ m™ Effect of on Antilles cherry during production.

————93—2;
-2

_— 3 -2



@ O

©

0y Effect of NPK f"enil;z.j\ng on agai palm plants. _— 3 2)
z

Subproject 02: Integrated pest management of native and exotic fruit trees in the
Amazon region.

Research Team: Dinaldo Rodrigues Trindade, Luiz Sebastiio Polironieri, Maria de

Lourdes Reis Duarte, Fernando Camneiro de Albuquerque, Antdénio de Brito Silva, Marli
Costa Poltronieri e Carlos Hans Muller,

Experiments:

Zs . .
a) Survey and cbaracterMuon of the biology and ecology of pests, phytophagus insects,
and potentially harmful insects associated to soursop, Antilles cherry and passion fruit

Ccrops. —b 2-2)

b) Establishment of integrated control methods of withches’ broom on cupuagu plants.
—b 2~1)

¢) Control of fruit weevil (Cernonata anonella) of soursop. —b 3 —3)

d) Integrated disease management of Antilles cherry; passion fruit —————— plants.
ol —— 3-2)

a3
Subprojet‘cﬁ'{ Evaluation of cultural practices on tropical fruit trees in Amazon.
—_— 13, |- 4)
Lz), 3-3), 3-4.

Research team: José Edmar Urapo de Carvalho, Carlos Hans Muller, Mau('cia) Mota

Maués, Linddurea Alves de Souza, Anténio de Brito Silva, Walnice Maria Oliveira do
Nascimento, Armando Kouzo Kato, Oscar Lameira Nogueira ¢ José¢ Paulo Chaves da

Costa.

Experiments:

:.\) Influence 05 tl“a?\'\:hg, ar\a PF’UH:F\& on (,M_Puq(.,bl fr\h‘t F[“'OAMQI_(E)V\. — S“B)

b) Selection of rootstocks ——————> wthin the genus Theobroma. for c(wc\r_f-‘n(? c,u(ouc(@(,{

— 1 3)
¢) Selection of rootstogks :———————> within the f&M?Z/ Annonaceae for c{wwE:n

reoning oD o
@ () Influence offpruming »-on the productivity of soursop «)

fruls,

_86_



S

¢) Effect ol soil protection on the productivity of fuit trees.

f) Evaluation of farming systems of tropical fruit trees for smaltholders.

2 GSS
g) Biology\}rmnaﬁaising and dispersion of pollinator insects in cupuagu.

h) Management of native acai palms in flooded areas.

i) Management of ——> acai palms)in yellow latosols .
TQN;&Q\‘N
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- D,
BLACK PEPPER PROJECT (% % %:PP)

DEVELOPMENT OF SUSTAINABLE TECHNOLOGIES TO CONTROL
FUSARIUM DISEASES ON BLACK PEPPER

Subproject 01 - Broading of genetic base of black pepper (Piper nigrium L.) 2iming to
obtain productive and resistant genotype

R&Sear(/[/\ t—;am :

LES.Q'E‘BQE?[ Oriel Filgueira de Lemos; Fernando Carneiro de Albuquerque; Maria de
ourdes Reis Duarte, Edson José Artiaga de Santiago; CENARGEN, Akihiko Ando.

———p 4~ 3)

Experiments:

a) Introduction and evaluation of new cultivars in Santa Izabel, Castanhal and Tomé Agu,
)

b) Assessment of hybrids from controlled crosses among resistant Piper species to
Fusarium diseases.

Subproject 02 - Biology and control of black pepper diseases with emphasis on
Fusarium diseases — (4)
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B_ench‘imol; Elizabeth Ying Chu; Moacir Bernardino Dias Filho; Adélia Santos: Oriel
Filgueira de Lemos e Armando Kouzo Kato.
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Lxperiments:
a) Studies on genetic variability of Nectria hematococca f. sp. piperis isolates.

b},Selection of methods for preservation of morphological and physiological charactenstics
of Nectria heematococca £. sp. piperis cultures.

¢) Biological control of Nectria hematococca f. sp. piperis and morphological response of
black pepper plants to biocontrol agents. —_— 5 4 —1)

d) Black pepper plants inoculated with arbuscular mycorrhizic fungi to control Fusarium
diseases. — 4 -\)

e} In vitro selection of insensitive black pepper plants against toxic metabolites produced by
Nectria heematococca f. sp. piperis.

f) Study of other important diseases on black pepper.
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Sl.xbproject 03 - Fusarium disease and black pepper nutrition relationship associated
with edaphic parameters.
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Raimundo Freire de Oliveira) Emanuel de Souza Cruz, Maria de Lourdes Reis Duarte;
Fernando Cameiro de Albuguerque; Eduardo Jorge Maklouf Carvalho; Raimundo Silva
Régo e Dilson Augusto Capucho Frazio

Experiments:

a) Interactions of Nitrogen levels and sources with Fusarium diseases on black pepper
plants in greenhouse.

b) Interactions of Phosphorus levels and sources with Fusarium diseases on black pepper
plants in greenhouse.

¢) Interactions of Potassium levels and sources with Fusarium diseases on black pepper
plants in greenhouse.

d) Ettect of dolomite lime levels on dispersion of Fusarium diseases on black pepper plants
in greenhouse.

¢) Nutritional status of black pepper vines during growth and production under different
levels of Fusarium disease incidence.

Subproject 04 - Improvement of black pepper farming systems aiming to control
Fusarium diseases — > 4 -2)
. ($)
RE.S—EAr(,{f\ TZCLW\:
ﬁmw; José Paulo Chaves da Costa; Austrelino Silveira Filho,
EMCAPA. - Fernando Carneiro de Albuquerque; Maria de Lourdes Reis Duarte, Ruth
Linda Benchimol: Eraclito Eugénio Oliveira da Conceigao; Moacir Bernardino Dias
Filho: Antanio José Elias Amorim de Menezes.

Experiments:

@

a) Assessment of resistant rootstocks within'native Piper spp. population. — 4 ~ 1)

b) Black pepper cultivation under live standard. > & -1)

¢) Cropping systems with black pepper in mixed crop with native fruit tree.

—_—p £ -1)
d) Application of NKP fertilizers for calibration of DRIS method. and gorrglaﬁ‘on with
Fusarium diseese inudence. —— 6~ 1)
e) T echnolog)fmﬁatfof new cultivation methods of black pepper. :
transfer £-2)

§) Effect of soid P(‘OTLJL'OV\ on the producfﬁ‘oﬂ of new black feppen

cullivars.
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B4, SHRAZBOBHEEER MD)

MINUTES OF DISCUSSIONS
OF THE JAPANESE TECHENICAL COOPERATION PROGRAM
BETWEEN THE JAPANESE SUPPLEMENTARY STUDY TEAM
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE FEDERATIVE REPUBLIC OF BRAZIL
ON THE TECHNOLOGICAL DEVELCOPMENT PROJECT FOR SUSTAINABLE
AGRICULTURE IN EASTERN AMAZON, BRAZIL

A team for the supplementary study (hereinafter referred to as
“the Team"), concerning with the Technological Development Project
for Sustainable Agriculture in Eastern Amazon, Brazil (hereinafter
referred to as "the Project”), organized by the Japan International
Cooperation Agency (hereinafter referred to as "JICA") visited the
Federative Republic of Brazil from 13th June to 2nd July, 1998.

During its stay in Brazil, the Team had a series of
discussions, from the technical and administrative points of view,
with Brazilian authorities, so as to formulate a clear picture of
the Project.

Both sides have confirmed that matters attached hereto are the
results of the discussions based on the framework of the Project
prepared by the preliminary study team, which visited Brazil and
discussed with the authorities concerned of the government of the
Federative Republic of Brazil in October 1997, and agree to convey

these results to their respective Governments.

Belém, 26th , 1998
) %/& % V\: /@d
Isao Shimura Emanuel Adilson S. Seré@/
Team Leader General Director
Supplementary Study Team, Embrapa Eastern Amazon,

Japan International Cooperation Agency, Federative Republic of Brazil
Japan
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The Attached Document

I. TENTATIVE FRAMEWORK OF TECHNICAI. COOPERATION

I. Name of the Project
Technological Development Project for Sustainable Agriculture

in Eastern Bmazon, Brazil

II. Brazilian Agency in charge of the Project
(1) Overall responsibility
Brazilian Agricultural Research Corporation, Embrapa
(2) Administrative and Managerial Responsibility of the
Project.

Embrapa Eastern Amazon

III. Site of the Project

(1) Main site
Embrapa Eastern Amazon Headquarter

(2) Demonstration site
Tome-Agu Experimental Station - Embrapa Eastern Amazon

(3) Demonstration Farms
Farmers which will be selected after discussing between
Embrapa Eastern Amazon and the Japanese experts team. After
the expert will be dispatched, farmers will provide some of
their land for experimental and demonstration activities of

the project.

IV. Term of Cooperation

Five (5) years

V. Master Plan
1. Objective of the Project
(1) Overall Goal
The cultivation technologies for suitable and
sustainable agriculture are extended, and farming base is

strengthened in Eastern Amazon.

L3N
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(2) Project Purpose
The technologies for suitable cultivation of tropical
fruits and black pepper which meet the actual circumstance

are developed at the specified area in the state of Pard.

2. Outputs and Activities of the Project
(1) Screening of clones and progenies for high productivity,
and rootstocks for dwarfing on selected tropical fruit
trees:

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

1-2) Selection and evaluation of soursop (graviola),
Antilles cherry (acerola), agai palm and others with
high quality and high yields.

1-3) Selection of rootstock of cupuagu with drought
tolerance, high productivity and dwarfing in genus
Theobroma.

1-4) Selection of Anonaceae rootstock with tolerance to

pests and dwarfing in soursop.

(2) Development of methods for controlling the major diseases
of selected tropical fruit trees:
2-1) Development of methods on integrated disease control
for Witches' broom of cupuagu.
2-2) Studies of control methods of the major diseases and
pests (excluding fruit fly) in soursop, Antilles cherry

and passion fruit (maracuja).

(3) Transferring of research technologies in management and
cultivation for the selected tropical fruit trees:
3-1) Studies of utilization of different forms of soil
management (mainly mulching and leguminous plants) for

the improvement of soursop, Antilles cherry and cupuagu

cultivation.

3-2) Studies of fertilization and mineral nutrition of

N
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soursop, Antilles cherry and cupuagu.

3-3) Studies of training and pruning of soursop and cupuagu
trees.

3-4) Studies of biology, mass raising and dispersion of

pellinating insects of cupuagu.

(4) Development of the integrated management control methods
of black pepper diseases:
4-1) Biological control of Fusarium solani disease.
4-2) Evaluation of graft compatibility of pepper rootstocks
with resistance to Fusarium disease in Piper genus.
4-3) Evaluation of resistance for Fusarium solani disease

on black pepper cultivars recently introduced.

(5) Development of black pepper cultivation technologies
utilizing of live support:
5-1) Evaluation of black pepper cultivation system

utilizing live support.

(6) Test and evaluation of sustainable production systems
involving mix-planting with different kind of tropical
plant and establishment of demonstration farms:

6-1) Test and evaluation of mix-planting production systems
involving selected tropical fruit trees and black
pepper.

6-2) Establishment of demonstration farms of mix-cropping

and/or inter-cropping systems for small scale farmers.

VI. Measures to be taken by the Japanese Side
1.Dispatch of Japanese experts

Japanese experts in the following fields will be dispatched.

(1) Long-term experts
1) Chief Adviser
2) Project Coordinator
3) Management of tropical fruits culture
4) Management of black pepper culture

Experts in the fields below may be dispatched as long term

%égb\\
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experts according to further discussion among the

ministries concerned in Japan based on the result of this

supplementary study.

5) Plant nutrition and Fertilizer

6) Plant Protection

NOTE: The Chief Adviser and/or Coordinator (administrative)
may serve concurrently as an expert in one of the fields

mentioned above.

(2) Short-term experts
Short-term experts may be dispatched when the need arises

within the framework of the Project.

2. Training of Brazilian personnel in Japan
The Government of Japan will receive the Brazilian
personnel related to the Project for technical training in

Japan.

3. Provision of machinery and equipment
The Government of Japan will provide machinery, equipment
and other materials (hereinafter referred to as "the

Equipment") necessary for the implementation of the Project.

VII. Measures to be taken by the Brazilian Side
1. Provision of land, buildings and facilities.
(1) Land, buildings and facilities needed for the
implementation of the Project.
(2) Offices and facilities for the Japanese Chief Adviser and
other experts at the project site.

(3) Other facilities mutually agreed upon as required.

2. Supply or replacement of machinery and equipment.
Supply or replacement of machinery, equipment and other
materials necessary for the implementation of the Project
other than the Equipment referred to in VI-3 above.

3. Assignment of necessary number of counterpart personnel (more

»
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than one full-time counterpart personnel to a Japanese long-

term expert) and other administrative personnel.

4. Budgetary allocation necessary for the implementation of the

Project.
5. Coordination of the organizations concerned.

VIII. Edministration of the Project

1. The President Director of Embrapa will have the overail
responsibility for the implementation of the Project, as
Project Director.

2. The General Director of the Embrapa Eastern Amazon, Project
Manager of the Project, will be responsible for the
administrative and managerial aspects of the Project.

3. The Project Manager will appoint one Brazilian counterpart
personnel as Project Coordinator who will be in charge of
supervising all field research as well as administrative and

legal aspects in relation to the Project.

IX. Joint Coordinating Committee
1. Functions
The Joint Coordinating Committee will meet at least once a
year and whenever the need arises, and work:

(1) To formulate an Annual Work Plan under the framework of
the Record of Discussions which will be concluded between
the Governments of Brazil and Japan.

(2) To review the overall progress of the technical
cooperation program in accordance with the Annual Work Plan
and the Record of Discussions.

(3) To review those measures taken by the Government of Japan
mentioned above VI.

(4) To review those measures taken by the Government of Brazil
mentioned above VII .

(5) To give recommendations to both the Governments of Brazil

and Japan on the following:

PN
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- Budgetary matters

- Recruitment and appointment of Brazilian counterpart
personnel

- Selection and effective utilization of machinery and
equipment

~ Dispatch of Japanese experts

Acceptance of Brazilian counterpart personnel in Japan
for training

Other matters when required

2. Composition
(1) Chairperson
- The President Director of Embrapa
(2) Members
Brazilian side:
- The General Director of Embrapa Eastern Amazon
-~ The Brazilian Coordinator of the Project
~ The Director of the Research and Development of Embrapa
Eastern Amazon
- Representative from the Brazilian Cooperation Agency
(ABC)
- Representative from the Headquarters of Embrapa
- Other personnel designated by the Director General of
Embrapa Eastern Amazon, if necessary.
Japanese side:
- Chief Adviser
- Project Coordinator

- Experts assigned to the Project

Other Japanese experts and personnel concerned to be
dispatched by JICA, if necessary

Representative from JICA Brazil Office and/or the Branch

Office in Belém

NOTES:
1. Chairperson can appoint Acting Chairperson in the case

of his or her absence.

y N
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2. Official(s) of the Embassy of Japan may attend the Joint
Coordinating Committee meeting as observer(s).
3. Person(s) who is/are nominated by the Chairperscn may

attend the Joint Coordinating Committee meeting.

ITI. COMMENTS

1.

As common understanding between both- sides, collation of
activities of the project in the master plan with items of

activities for Embrapa's registration is attached as ANNEX I.

The Brazilian side should provide the following items before

the project begins;

(1) Direct telephone lines (including for a fax machine) in
newly constructing office building for the project,

(2) Office facilities in each rooms of the building,

(3) Vehicles of Embrapa Eastern Amazon for the project
activities as exclusive official use by the Japanese team
and Brazilian counterpart personnel,

(4) A fax machine and a copy machine in the office for the
official use of the project,

(5) Facilities for the internet and e-mail for the project
activities,

(6) Experiment facilities for the project; for example, a
greenhouse for selection of rootstocks, and

(7) Secretary for the Japanese expert team.

The Brazilian side should guarantee for the project team the
exclusive official use of vehicles both of which were provided

in the former project and will be provided in the new project.

The Brazilian side guaranteed the utilization of the equipment
and materials provided under the previous Japanese technical
cooperation for the most effective and efficient project

implementation within the limited resources available.

As both the Brazilian side and the Japanese side confirmed at

the preliminary study in October 1997, both sides reconfirmed
%z\P\
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6.

the importance of communication between the Japanese expert

team of the precject and Embrapa Eastern Amazon on the

following points:

(1) Assignment of experts,

{2) Training of Brazilian counterpart personnel in Japan,

(3) Fitting the experts' profiles to the planning of research
activities, and

{4) Submission of reports by the Japanese experts to the

project.

In relation to VI-1-(1)-3) of the Attached Document, the
Brazilian side proposed that an expert of the following fields
should be assigned:

(1) Plant nutrition and fertilizer,

(2) Breeding,

(3) Plant pathology and

(4) Management of culture (in order of priority.)

Concerning the request of Embrapa to include other Embrapa
centers, in particular the Amapa Center, as discussed in the
preliminary study team in October 1997, the Team explained
officially that JICA Headquarters has decided that the request
could not be accepted within the context of the present
project proposal. However, considering Embrapa's another
request for that inclusion as a recommendation of Embrapa
Brasilia and Embrapa Eastern Amazon, the Team agreed to convey

the request to JICA Headquarters.

Concerning a proposition of Embrapa Eastern Amazon to include
the participation of Brazilian and Japanese trainees in the
approved scientific activities of the Project, as in the above

item 7, the Team will convey the proposition for the

NG

consideration of JICA Headquarters.
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ANNEX T

Collation between the master plan of the supplementary study
(June 1998) and Activities for Embrapa’s Registration

the supplementary study
(Jun., 1998)

Items of Activities for Embrapa's
Registration

(1) Screening of clones and progenies for high
productivities, and rootstocks for dwarfing on
selected tropical fruit trees.

(P01-Sp01) Production and recommendation of
productive and tolerant cupuagu cultivars to
Witches' broom

(POl-SpOi) Introduction, selection and assessment
of Antilles cherry, soursop and passion fruit
genotypes attractive for Agroindustry in the
Amazonregion.

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

1-1a) Assessment, selection and recommendation
of cupuagu clones tolerant to Witches' broom

1-1b) Identification, evaluation and selection of
elite mother plants of cupuacu in commercial
plantation in the State of Pard.

1-2) Selection and evaluation of soursop »
(graviola), Antilles cherry (acerola), agai palm
and others with high quality and high yields.

1-3a) Selection and cloning of superior mother
plants of Antilles cherry (Malpighia glabral )
in commercial plantation in the State of Para.

1-3b) Introduction and selection of productive
Antilles cherry (Malpighia glabral..) clones
suitable for Amazonian environmental
conditions.

1-3c) Introduction and selection of productive
soursop (Annona muricataL.) clones suitable
for Amazonian environmental conditions.

1-3d) Selection and cloning of superior mother
plants of soursop (Annona muricatal .) in
commercial plantation in the State of Para.

1-3) Selection of rootstock of cupuacu with
drought tolerance, high productivity and
dwarfing in genus Theobroma.

(P02-Sp03) Evaluation of cultural practices on
tropical fruit trees.

2-3b) Selection of rootstocks within the genus
Theobroma. for dwarfing cupuagu.

1-4) Selection of Aronaceae rootstock with
tolerance to pests and dwarfing in soursop.

(P02-Sp03) Evaluation of cultural practices on
tropical fruit trees.

2-3¢) Selection of rootstocks within the family
Arnonaceae. for dwarfing soursop.

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

(P02-Sp02) Integrated pest management of native
and exotic fruit trees in the Amazon region.

2-1) Development of methods on integrated
disease control for Witches' broom of cupuagu.

2-2b) Establishment of integrated control methods
of Witches' broom on cupuagu plants.

Code(Brazilian Item): P01

Fruit tree - Cupuacu

P02 = Other fruit trees
PP = Pepper Project
Sp = Subproject

.
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the supplementary study
(Jun., 1998)

Items of Activities for Embrapa's
Registration

2-2) Studies of control methods of the major
diseases and pests (excluding fruit fly} in
soursop, Antilles cherry and passion fruit
(maracuja).

(P02-Sp02) Integrated pest management of native
and exotic fruit trees in the Amazon region.

2-2a) Survey and characterization of the biology
and ecology of pests, phytophagus insects,
and potentially harmful insects associated to
soursop, Antilles cherry and passion fruit
Crops.

2-2c) Control of fruit weevil (Cernonataanonella)
of soursop.

2-2d) Integrated disease management of Antilles
cherry and passion fruit plants.

(3) Transferring of research technologies in
managementand cultivation for the selected
tropical fruit trees.

(P02-5p03) Evaluation of cultural practices on
tropical fruit trees in Amazon.

3-1) Studies of utilization of different forms of
soil management (mainly mulching and
leguminous plants) for the improvement of
soursop, Antilles cherry and cupuagu
cultivation., Antilles cherry and cupuagu
cultivation.

2-3e) Effect of soil protection on the productivity
of fruit trees.

3-2) Studies of fertilization and mineral
nutrition of soursop, Antilles cherry and
cupuagu.

(P02-Sp01) Nutrition, fertilizing and liming for
cultivation of attractive fruit trees for
Agroindustry in the State of Para.

2-1a) Characterization of nutritional deficienciesin
cupuagu (Theobroma grandiflorum H.B .K)

2-1b) Determination of reference standard leaf to
diagnose plant tissues.

2-1c) Utilization of integrated system for diagnosis
and recommendation (DRIS) to evaluate the
nutritional status of cupuacu during its
production.

2-1d) Effect of NPK fertilizing on nursery cupuagu
plants.

2-1e) Effect of mineral fertilizing on young
cupuagu plants.

2-1f) Effect of mineral fertilizing on cupuagu
during production

2-1g) Effect of lime levels on growth and nutrients
uptake of young cupuagu plants

2-1h)Effect of lime levels on growth and nutrients
uptake of soursop plants (Annona muricata)

2-1i) Characterization of nutritional deficiencies on
soursop plant.
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the supplementary study
(Jun., 1998)

Items of Activities for Embrapa's
Registration

3-2) Studies of fertilization and mineral nutrition
of soursop, Antilles cherry and cupuacu.

2-1j) Effect of NPK fertilizing on soursop plants
on bearing phase

2-11) Effect of lime levels on growth and nutrient
uptake of young plants of Antilles cherry

2-1m) Effect of mineral and organic fertilizers on
Antilles cherry during production

2-1n) Characterization of nutritional deficiencies
on agai palm (Euterpe oleracee) plant

2-10) Effect of NPK fertilizing on agai palm
plants.

3-3) Studies of training and pruning of soursop
and cupuagu trees.

(P02-Sp03) Evaluation of cultural practices on
tropical fruit trees in eastern Amazon.

2-3a) Influence of training and pruning on
cupuacu fruit production.

2-3d) Influence of training and pruning on the
productivity of soursop fruits.

3-4) Studies of biology, mass raising and
dispersion of pollinating insects of cupuagu.

(P02-Sp03) Evaluation of cultural practices on
tropical fruit trees in Amazon.

2-3g) Biology, mass raising and dispersion of
pollinatorinsects in cupuagu.

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

(PP-Sp02) Biology and control of black pepper
diseases with emphasis on Fusarium
diseases

4-1) Biological control of Fusarium solani
disease.

P-2¢) Biological control of Nectria haematococca
f. sp. piperis and morphological response of]
black pepper plants to biocontrol agents.

P-2d) Black pepper plants inoculated with
arbuscular mycorrhizic fungi to control
Fusarium diseases.

4-2) Evaluation of graft compatibility of pepper
rootstocks with resistance to Fusarium disease
in Piper genus.

PP-Sp04) Improvement of black pepper farming
systems aiming to control Fusarium
diseases.

P-4a) Assessment of resistant rootstocks within
the native Piper spp. population.

4-3) Evaluation of tolerance for Fusarium solani
disease on black pepper cuitivars recently
introduced.

(PP-Sp01) Broading of genetic base of btack
pepper (Piper nigrum L..) aiming to obtain
productive and resistant genotype

P-1a) Intreduction and evaluation of new
cultivars in Santa [zabel, Castanhal and
Tomé-Acu.
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the supplementary study
(Jun., 1998)

Items of Activities for Embrapa’s
Registration

(5) Development of black pepper cultivation
technologies utilizing of live support.

(PUP-Up04) Improvement of black pepper
farming system aiming to control Fusarium
disease

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

(PUP-Up04)
P-4b) Black pepper cultivation under live
standard.

{6) Test and evaluation of sustainable production
systems involving mix-planting with different
kind of tropical plant and establishment of
demonstration {arms. :

(P02-Up03) Evaluation of cultural practices on
tropical fruit trees in Amazon.

6-1)Test and evaluation of mix-planting
production systems involving selected
tropical fruit trees and black pepper.

P-4c) Cropping systems with black pepper in
mixed crop with native fruit tree.

P-4d) Application of NPK fertilizersfor
calibration of DRIS methods and correlation
with Fusarium disease incidence.

6-2)Establishment of demonstration farms of
mix-cropping and/or inter-cropping systems
for small scale farmers.

P-4e) Technology transfer of new cultivation
methods of black pepper.

(P0O2-Sup3)
2-3f) Evaluation of farming systems of tropical
fruit trees for small holders.
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