Joooddobooddtbd
Joboodtdi

o14000

No.

RN

0209




goodoooao

gbobodobbuoobobooobbooobbuooobooobboobboobboooboo
000000000000 000000000O0000O0O000000000m CRIAMMOOO
goboobbdoobobuoooboobbooobooobooobboobbOoooboo
goboobboobobooboboon
goboobboobbuoooboobobooobooobboobboobboonbbOan
gpogobgbzbogBsgooooooobobooobooobooboboboboobooon
goboobbooobooobbooobbuooobooobboobbuoobDboooboo
gboboobboobobooobobooobboobbuoobobooooboooonoo
gbbodobbuoooboooobbooobbuoobobooobboobboobboooboo
gbbodobbuoooboooobbooobbuoobobooobboobboobboooboo
goodg
gbbodobbuoooboooobbooobbuoobobooobboobboobboooboo
gbobodboboobbooobooobboobboobobuooboobooooboooaonon
goboobbooobooobbooobbuooobooobboobbuoobDboooboo
goboobbooobooobbooobbuooobooobboobbuoobDboooboo
gobooboboooobog

gboo1goo

O0o0oooo
ooold OO0



Ay

PARAGUAY M}

Pedro Juan Cabaliero

Saite
del Guaira

PILCOMAYOC Jif

ASUNCION
CENTRAL

TIWVEYTF 4

Pilar

PARANA I

[ RR R

L ET
31 00m EL T
100~ 200m
200~ 500m

500~1000m || o 100

B #ASUNCION» b X B £ TO WM

Concepcion £ T 543km Paraguari £ T 66km
San Pedro 348km Ciudad del Este 330km
Caacupé 57km Pedro Juan Caballero 534km
Villarrica 178km Pilar 385km
Cnel.Oviedo 137km Saito del Guaira 464km
Caazaph 233km Pozo Colorado 270km
Encarnacion 373km Fuerte Olimpo 784km

San Juan Bautista 199km



B A MAG)

TIWEYT £V

REBARETHRR.
] 37 2 3 W BB (JAN)

Paraguay Jil

=,
ASUNCION

JICARS Ty A

. BERARRS

, Captén Meza (CETAPAR)
IToANFIF 2 E T282Kkn

BUEBEWRR.
Mk R R WF 52 > ¥ —(CRIA)

ONSEEERH A YN

4
%

BEBETNYHV



W

EZXEBRBILt > ¥ —(SEMA)
mfE 30ha

Parana Jil

BEHELt> ¥ —(SEMA)
EYH BB 215, bha

Captan Meza

HIREEWK L ¥ —(CRIA)

Calmén del Parana

V1% AV BV

0 20 100km

ONSENLYA

d
%

REEEBETIHY



AR ARBIEERIEE BEASMRLOTEE

-5

hos—nN—bh 50O EHHAZM<AEH NRST 7 ARFHET — L LD




P ’ X,

EBHABEE:OZZvVESR




MAG

CRIA

CETAPAR

JIRCAS

EMBRAPA

COP

ROD

MO M

good

Ministry of Agriculture and Livestock

gooogoooo

Regional Agriculture Investigation Center

gobooobooobooon

Centro Technologic Agricultural en Paraguay

ugboooooboooaoo

Japan International Research Center for Agricultural Sciences

uboboooobooobod

Brazilian Agricultural Research Corporation

goobogooooon

Counterpart

gooogoooo

Record of Discussions

goood

Minutes of Meetings
godmooodn



goodoooao

goo

goo

goo

good
gooooboogn

I I P 1
UO0000000000O0OD0ODO0DO o e e e e 1
I P 1
I 0 2
I PP 3
UO00000000D00O0ODODOL o e e e e 5
I PP 5
I PP 5
I PP 6
I PP 7
I 0 7
I 7
I P 8
UO0000000000O0O0ODO0D0 e e e e 14
I PP 14
I PP 20
I PP 21
I PP 21
I I 0 PP 21

I P 31



0000000000000 000D0O0 e e 34

I PP 34
I PP 34
good

I PP 39
U0000D0O00D0O0D0O0OMODOOOD0 e e e 72
I 0 PP 104
I I PO 113
I I 115
I 1 P 117
OO000000CO00D000DCO0@MPCMOOOOOD0OO e 119

gbobodobbuoooboooboood
O0MDO000D00000D0D00D0O0000D0 e e, 125



O oO00dooadaoaon

gooooog
goooooooooogd ooooooooooooooogonogod
gopoooogoog goooooooooogooogog
ooooooooooooon ooooooooogon

DPh. ID0000D0OOOODODODOO 0000000CRIADODOODDOOOODOOO
g 1979.0 0 1988.0 oonooooooooog
OpPhIIDODOOODODO goboooboobobooobooboo
g 1990.0 0 1997.0
O [ Ph. ITIO O 1997.10.0 0 2002.0 .30

DO000001979.0015000000 1980.0015000

gooooboooog
goboobbobbo0obooboooobooboobbobbooboooooobooo
goboooboboboboobuooboobooboobobooboobooooooomo
0000000000000 MmD19790198800 0 00000000000 OODOO0OOO CRIADT
gobo0o0ob0o0obo0o0ooobobo0obboboobobo0oboOooOooooi9ood 19970
00000000CRIADODODOODOODOOOOOOOODOODOODODOODODOOODO
00 CRIAODOODODOOO00OODOO00OO0O00DODODO000DODO0O00oDODooDOoooOoOog
goboooboboooboo
goboobbdobbo0obooboooobooboobbobobooboooooobooo
gobooobdobbo0obooboooobooboobbobobooboooooobooo
goboooboooboobon
goboobbdobbo0obooboooobooboobbobobooboooooobooo
OCRIAODDOOODOOODOOODOOOOOODDODODODOOODOOODOO 1997 O 10
gobooobdobbo0obooboooobooboobbobobooboooooobooo
goboobobbobooboobooooboooboog

gooooo

oooooboo
goboobbobooobobbo0oboobooooobbobobooboooboboboo
goboobobobooobo0obo0oboobooooobboobboboooboboboo
gooooobon

goooobooooog
goboobb0obobooobobobo0obooboooboobboobooboooboboboo
0000 CRIAODODOOOOODODoOoOonOo

oooog
oo ogoboboooog
oo ogoboboboboobobobobboobg
oo ogoobooobon

goooobooooog

goog

goboooboog 90 gooo 6,086 0 7,000 0
goboooboog 110 gbobooboogn 5,784 0 8,000 0
gooooobon 90 gobooobooooog

googoo

goboobooooog 110

gopoooogoog




goooooogoog

goog goog gooooog

goog gooo (000000o0o0ooooboooogon

gooooog (0000 (000000000000 000000000000d

0o o|goboobdo (oobb |(boobooboobobobobobobooboboboo
goooooooogooogog

goog googd (D00000oo0oooooooooogoogd

PCM OO 0000 (CRCOOO0DOO0O00O0oogno

goodn 2002000 10002002000 220 |DDDDDDDDDD

gooooogoog

gobooobobg

ooooood
goboobb0obobooobobbo0obooboooboobbobobooboooboboboo
goboobobobobooob0oobo0obooboooboobboobbobooboboboo
gobooobobobooboobooboooooooboog

oooooo
goboobobobboobodboooooobooboobbobboobo 1udn
gooooboooboobon

oooooo
goboobbobobooobobobo0oboobooooboobbobobooboooboboo
goboobobobbooobo0obo0obooboooboobboobbobooobobobo
gobooobobobobooboo

goooooog
000000000000 00 Don-RufolPua-e 000000 DOO0OO00OOOODOOOOO
goboobobobbooobo0obo0obooboooboobboobbobooobobobo
goboobobobbooobo0obo0obooboooboobboobbobooobobobo
gobooobobobobooboo

goooooog
0200000000000000000000CRIADDOCOODDOOODODOOOODODO
000000000000 000000CRIADOO0OOOODODOOOOOODOOOODOO
gobopobobboboobooboobooooooboooboog

gobooboboooboo

gooooooooooon
gobooobobobobooboobooboog
goboobooboboboboobooboobooooboo

goooboooooooooo
gobopoboboobobooboobooooboobooooboooboobooboboo
gobooobobobobooboobooooobooo
goboopobobbooobo0obo0obooboooboobboobboboooboboo

gooooboooog

00000000000 CEMAOODODOOODODOOOOODOOO




gobooobobobobooboo
goooobooooog
o0oob0o0o0o0oboooobobo0o pDM O0OODOOOOODOODOODODOODOODOOO
gobooobobobobooboobooboog
oooooboooooooooo
goooooobbobobbbobboboobodooooooooooooooobobobooo
ogd
gobooobobobobbooboobuoobooboog

googno
goboobbobbo0oboobooo0obooboobbobobooboooooobooo
000000000000 0bO0DLO0000DbO0O0 RODOODDOODOODO 2002000 300
gooooboooboobon

goooon

goobooboooooooobooboobobbobobobobobobobon

OODORIAODDODOOOODOOOODDODOOODODODOOOOOOO0ODODODOOODOOOODOODOOO
gooooboooog

0000000000 CRIADOOODOO0O0DDODOOOOOOO0ODDOOOODODODOOODODOOCRIA
0000000000000 0O000DO000DODOO000 CRIAODODOODODDOOOOOO
goboobobobooboobo0oboooooooo

000000000 00o0o000O0O00D0ODO00000CRIAODDOODDODDOODOOOODOO
gobooobobooboboobbbooboobooboboobooboobobobobg
goboooboboboboobooboooobooo

gooooooboobboboobboboobb0o0obooooobbobobbobboooboo
gobooobooobon

OOOCRIAODOODOODDOOODODDODOOODOOOODODDODOOODOOOODODOOO
OCETAPARDOO0O0DODOOOOODOOOODDOOOODODOOOO
goboooboobooooooboobooboobbooboobooobobooog
goboooboobooooooboobooboobbooboobooobobooog
gobooobooooog

gooooooboobboboobboboobob0oobooooobbobobboboooboo
gobooobooboooooobooboobooboboobooooobobooog
goboooboboboboobooboooooooboooooooobDooboobo

gooooooboobboboboboboobob0oobooooobbobobboboooboo
00000OCRIAODODOOOOODOOOODOOODODOOOOOn

goog

gooboooooobooobo
gooboobbobbobbobooooooooooooooobooboboobobobobooo
gobooobobbooobooboobooboooooobboobboboooboboo
goboooboboboboobooobooog

ooooooooono
OCRIAODOODODOOOOOOODOOOOOOOO0OOOODODODOOOOOODOOOODOO
gobooobobboooboobooboobooooboobboobboboooboboo
gobooobobboooboobooboobooooboobboobboboooboboo
gobooobobboooboobooboobooooboobboobboboooboboo
goboobobobobooboobooooooobooog

g




dododoooooooooooao

gboboobboobobooaon

bbb oomoobobboomooooooboooooboboboboo
gboooobooboobboobo0o™oboobboobooeesbieesumgooon
goboobbdooobooobooobbuooobooobboobbuooboboooboo
goboobboobooboon
gboboooobbooobbboooobbooo™oobbooobobbooobnagrg
19880 000000000000 0000D000M CRIAMDOOOODODODOOODOOOOODO
OO0O0DO0ODOOoO00DoOoOoooOoboDeotyioogooooooocCrRIAMOOOOO
OoooooooobooOoooobobooOoOoboOoOooDOoOocrIADODOOODOOODODOOO
gboboobboobobooobooobboobbuooboboooobooooo
gbbodobbuooboboooobbooobbuooobooobboobboobboooboo
gbbodobbuooboboooobbooobbuooobooobboobboobboooboo
gbbodobbuooboboooobbooobbuooobooobboobboobboooboo
gobooboboomobboooboobooobmuoobbooobooboooobuoobboon
goboobboobobooboboon
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
O00000000MmCRIADOOOOOODODOOOODOOOO0OOOOO0OODODOO0oom
gboboobboobbooobooobooobbooobbooeorgiogobooonooo
gmooobgobobobobobobobobmoooooooooooooooooo
gboboobbooboboobboan
gboboobboobbolgobooobboobboobboobboooboooboo
gbbodobbuooboboooobbooobbuooobooobboobboobboooboo
gbbodobbuooboboooobbooobbuooobooobboobboobboooboo
gbbodobbuoooboooobboooboboobobooooood

gobooooogod

googd good gooogoo

googd o000 |00o000oooooggoogooog

Uooogon | o0oog |goboogoobooooonooooogooooonon

gbbooboobooobooabooobuoobooad

Hobbnbb 000 nggpgpooooooooo

good googd |goboobogooogoogoogogoood

PCM OO 00000 |[CRCOO0OD0OO0O00O0O0O000O00

010



gbobodgobood

g2l 001400010 o0mMod22oo0sgo

gooopCMODOOOOOO0OMOMmMmOO18MmOO

BN

goon

goooogo

googno

O

oo 10000

0 0O 180 5000 JL048[

odn

O

110040n

ObOOoooog oedas
O00o0oDb10010-000000 1200100 RG8902
140000 JICAOOODODO0O

ggooog

120000

gu3obi1o03ononoon

g oboooobooboobooo
030 0booooogooogonon
oooopCMODODOOOOODOOOOO0OO

oooooooo

130000

g0o0dCRIAOIODDOOOOOOOODDOO
obooooboboobooobooo
BO30000000000000000000000

140000

g3 booooboooboOooo
goooooooooooooooooooooog

150000

oboboooboooboobg
gbobooobooobooboobooboooobooo
oooooooooood

60000

ooon
goooooooooogo

O

170ggn

googooooooooogg
S.J.BautistaOO QOO QOQOOOGA

ggooog

B8O0O000O

g3 onoonono
goooogo

O

10

noooo

gyt dbooonoooboonoo
uggobobooooboboobbbooooon
wpouobooooooooooboobo
140300000000

O

11

200000

pjoodJICAODODODOO

oo oooooon

000000 1705500000 0RG8903M
00000 220 50 - [0 RG88641]

gogd

12

210000

ooboobooOenso
000000 11000 - O NH009O

13

220000

000d 14050

020




gboboooboobgd
gbobodoood

oooooog
Mr. Pedro Lino Morel 00
Mr. Carmelo Peralta 000
Mr. Ricardo R. Pedretti ooodod
Mr. Loreneo Benitez oooooo
ooooo JiCADO M oooooooooon

oooodooooooog
Ing. Agr. Justo Lopez Portillo 0dd@Mooooooooooooo

Ing. Agr. Edgar Alvarez 0Mooodddooooooon
Ing. Agr. Francisco Vallejos 0ddMooooooooooon
Ing. Agr. Edgar Luis Funez 0Mooodooooooon
Ing. Agr. Teresa Olmedo 0ddMooooooooooon

goopCMOOOCOODOOOOOOOOO

Oomooo
Ing. Norito Muraoka ooooo ooo
Ing. Katsuyoshi Hirano ooooo ooo
Ing. Francisco Ibarra N. 0000 oooooooooo

Ing. Mario Ruben Leon Fruto 0000 OOO0OOOOO0O

Ing. Lorenzo Benitez Torres ooooo oo

Ing. Miriam Molina oodoodoon
OMoo0ooooooooood

Ing. Hugo Rabery 0dddddooooooooO
omoood
Mr. Daniel Hidalgo goood

omoooooooooa

Dr. Tomas A. Alonso Managing Coordinator
doooooooooooooooo

Ing. Eduardo Velazquez Oo0o0Dooooo

Ing. Cesar Mato ooon

030



omoooooooooo

Mr. Yoshimasa Goto 0oo0

Mr. Shinji Mizogiwa ooooon
amoooooao

Mr. Cantalino Paredes oood

goood
googoboooobooood

goood goood

oooJicADonoooood

gbooog un
gbooog un
gboood agoo
gbooog un

oooJicAD0ooooooono
goood goo

040



dododoooooooooooao

gboboobboobod
gooogood
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gooogoooo

gooooobooboo
uboboboboboboboboboboboboboboboboboboobonbon
OOooOocCrRIADOOOOOOOOOOO

ubooaobood
uobooooooan
OO000o0o0oooOoboOoOoooDdMAGO
000000000000 0DO0O00000DOO™ CRIAO
000000000000 0D0000ODO CETAPARD
gboobooooooooooooooooooooooooooooonoonoooonog
gobooobooobobooobboobog

gboboobbooboobooaon
uboooobboobboooboooon
omooboboogog
omooooboboon
uoogoboboobooboan
gooobobobogobooobooboboooon
obobooboboobboobobooobooooo
obobooobooobobooobbooon
gooooooooboon
gooogoobooobooobooobooon
Umobooooboboon
gmobooooo

gs0



uboogobooooboobbod
omooboboboooooon
omoooobobobogooo

goboooboboobbooboboooboooboon
oobobooobooobbooobobooooboo
obobooobooobbooobbooon

gobooboboobobooooo
goooooog
omoobooo
gboboobbuooobobooobbuoobbooobooon
gboboobboobboan
omoobobooboobooobobobobobooooboboobooon
goooboooobobooooboboobooooboboooboboob™booooDo
g
OO CETAPARO OO ODODOODODOODO

gooooobogooobd
omooboog
gooogboboooboobooboobobooboboobooooboobobLo™@o
gboboaoo
gmobobobobobobomooooooooon
omoobooboboboooooboobobgobo

gen



ooodooooooooao

gbobodgobood
goboobobooobooobobooobobooobooobboobbooobbooobobo
goboobobooobooobobooobobooobooobboobbooobbooobobo
goboboboboboboboboboboboboooooooobobobobobobobo
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
gobooobooobooboooboobd

gboboobobooobbooobboobooboog
gooboboooboOooooobOoOooobooOooboOoooOoobooopCcMODOOOOOOO
gbbodobbuoooboooobbooobbuoobobooobboobboobboooboo
gbobooboboooobood

gboboobbooboboobboobbooboboo.ooo

grg



goodoodooooaoa

gbobodobbuoobobooobbooobbuooobooobboobboobboooboo
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
gobooobooobbooobobooon
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
gboobooobooobogobz020gg3cboonooooboboobbooobbon
gboboobboobbuoonoboobboooboooboz2e0200b01sgonobooooog
gboobobobobobooooooobobobobobooooooobooboboo
gbboobbuooboboooobooobbuooobooobboobboobboooboo
gboboobboobod
gbboobbuooboboooobooobbuooobooobboobboobboooboo
gbboobbuooboboooobooobbuooobooobboobboobboooboo
gbobodoboboooooboobod
gobodobbdooobooobooobbuooobooobboobbuoobboooboo
gobooboboobooboon

gobooboboobobooobooobboooboobg

gooooboooobooood

OO000OO0O0o0o0oDOOoO0oOoboOoOoOooDoOoOLsOohdobooooooooobooooo
CRIADOOODOOUOOOOCETAPARDOOOOOOOODOOOODOOODOOODOO
uboboboboboboboboboboboboboboboboboboobonbon
uboboboboboboboboboboboboboboboboboboobonbon
gboooboobobbz.e00dbobobo0ooooboboboobooboooobooboooog
uboooooboooaoo
OCRIADODOOOO19790 00000 M OO00O0O0O0O0ODOO0ODO0ODODO0OmMOODOn
19880 000000 ooobooobooboobooobboobobuoobDbooobDboon
gobogoleouoporesipoonogoooooboooboboobobuoooboon
moboboooboobmoboboobooboobobobobooboboobo™@o
gobooooboomoobbooobooboo
gbobobobobobobobobobobuobobobobobobDoDoDoDon
ugbobooobooobboobbuoobboobobooobboobbooboboonon

080



uboboboboboboboboboboboboboboboboboboobonbon
g
uboboboboboboboboboboboboboboboboboboobonbon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
goooooboogn
gmoboobooboooboobboobooboooboobbooboobDboon
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
0000000000000 000D0000000OCRIADODODOODOODOODOODO
an
gmoiesstooooooboboboooboooooooboboboboboonoooon
gboboobbooboboobbooobooobbod
gmoobobobobobobobobobobobobobobobobobobobo
gbgbgbobobobobobobobobobobobobobobobobobo
gbgbgbobobobobobobobobobobobobobobobobobo
gobooobooobbooobobooon
gmogboobooooobooboboboboboooboobobobobooooboobobo
gobooobooobooobbuoobobooobooobbooboboooboboOon
goboooboobobooobooobog

oooooo0ooooOOo0oUobooboOoOoOoDOoOoOocrIACOOODOOOODOOOODO
uboboboboboboboboboboboboboboboboboboobobon
uboboboboboboboboboboboboboboboboboboobobon
uboboboboboboboboboboboboboboboboboboobobon
uboboboboboboboboboboboboboboboboboboobobon
uboboboboboboboboboboboboboboboboboboobobon
gobooobooobboobbuooobooobooobboobboooboooo
gobobobobobobobobobobobuobobobobobDobDooooDoDon
gobobobobobobobobobobobuobobobobobDobDooooDoDon
0000000000000 00000000000000DODDOO000000O0CRIAD
OO000CRIADOOOODOOOODOOOOODDOOOODOOOOODOOOODODOOOD
0000000000000 0DOCO000D0ODOO0OCRIADOODOODOOOOODOODOOOOO
uboboboboboboboboboboboboboboboboboboobonbon

0on



gbobooobobooobboobbuooooood
gbooboboboooboboobobobuobobooobobesongooooooobn
ubobobobobobobobobobobobobobobobobobooboobon
gogoooopoboobobbbbbbbobodoooooolviigggooooooboooo
OPRISOJ AN OO0DODOOOODOOOOODOOOOODODOOOODOOOOODOOOOOOOD
00000000000 00D0O0C0000O00000PRISOJADOODOOOOOOOOODO
gobobobobobobobobobobobuobobobobobobDoDoDoDon
gobobobobobobobobobobobuobobobobobobDoDoDoDon
OO00000O000PRISOJADODO0ODOOOODOOOODOOOOODODDOOODOOOOOD
ubobobobobobobobobobobobobobobobobobobonbon
ubobobobobobobobobobobobobobobobobobobonbon
uobooooboooobobooobboobod
ubobobobobobobobobobobobobobobobobobobonbon
ooobooOOoOobOo0oOoboOooooooobOoOoOobooOOoOooDOoOoOooOOoOn® Aurora”d
[ Uniala"O000O00D0OO0ODOOOO0OCOOODOODOOhad 4,000hall 000 4,000hatd OO
goooboobbooboobobbooksthdbooogbooboobobobooooD O
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
00002000 0000000000000000D0O000O0OO00O0OOOOCRIADDO
obogobooobboobbuoobbooobboo0obbOoobbO99ln 19920
ubobobobobobobobobobobobobobobobobobobonbon
0000000000 Don Rufo’™ Pua-e" 0000000 OCCOOO0OOODODOODO
ubobobobobobobobobobobobobobobobobobobobon
ooooooOooOoDoOoOoUobooboOoOoOoDOoOoOoOoDOOoOocrIACODOODOOOODO
uboboooobbooobbooobooobobooobboan

gooooboooboooobd
OCRIADODODO19790 000000000000 0OOOOOOOODOOOOODOOOO
gobogobz2000bboooboooboboobboobboobbooobooon
gobooobobooobbooobooobbooboboon
gobobobobobobobobobobobuobobobobobDobDobDoDonDon
gobobobobobobobobobobobuobobobobobDobDobDoDonDon
ubobobobobobobobobobobobobobobobobobobobon

0100



ooooooOooO0oDOoOoUooDoOoOoOoDbOoOoOoOocrIACODOODOOOODOOOOD
oooopooOooOoobooOooocrlIACO0ODODOOOOODOOOOODOOOODOOOOD
uboboboboboboboboboboboboboboboboboboobonbon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
OO0OCRIADDODOOOODOODODOOODOODOODOODOODOOOOOODOO
gbobobobobobobobobobobuobobobobobobDoDoDoDon
OOooOocCcrRIADOOOOOOOOOOOO
ubobobobobobobobobobobobobobobobobobobonbon
ubobobobobobobobobobobobobobobobobobobonbon
ooooDocCRIADODOOOOOOOOOODOOOOODOOOOOODOOOODOOOOD
ugboboooobooobboobbuoobboobobooobboobboobboonon
CRIADODOOODOOOOOOOOOOOOOOOOOOODOOODOMAGODODODOOOO
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
ubobobobobobobobobobobobobobobobobobobonbon
ubobobobobobobobobobobobobobobobobobobonbon
ubobobobobobobobobobobobobobobobobobobonbon
g
gbobgoboz2z2bobogboooooboobobooooooboobobooboooooobn
goolooooobooboobooobobooobooboooboboobooboooo
0000000000000 0D0O0O000CRIADO0ODOOOO0ODOOOOODODOOODO
gbobobobobobobobobobobuobobobobobobDooDoDoDon
gbobobobobobobobobobobuobobobobobobDooDoDoDon
O00000000CRIAUODOOOO0ODOOOODOOOODOOOOOOOOOODOIAN
gbobobobmooboooooooooobooooobobobobobobobobo
OO000D00OO0OOCRIAOCODOOODOOO0ODODODDOOOODOOOOODDODOOODODOOOD
ubobobobobobobobobobobobobobobobobobobonbon
gboboaoooan

0110



ubooooooan

ubobobobobobobobobobobobobobobobobobobobon

ubobobobobobobobobobobobobobobobobobobobon

gbobobobobobobobobobobuobobobobobDobDooDooDoDon

0000000000000 0DOCO000DODO000DODDO000ODO0OO0O0DCRIADODOO

gbobobobobobobobobobobuobobobobobDobDooDooDoDon

gbobobobobobobobobobobuobobobobobDobDooDooDoDon

gopboooobod

oboboooboobboon
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
goo

obobooobooobobooooboo
gobogooboobobobobobobobobobobobobobobobobobo
gobogooboobobobobobobobobobobobobobobobobobo
goboobboobobooobbooobbuoobboooon

omoooboo
gbgbogbobobobobobobobobobobobobobobobobobo
gbobodoboboobboobbooobooobbooboboobboobboaon

omooboobobobogooo
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
gbgbogbobobobobobobobobobobobobobobobobobo
gobogooboobobobobobobobobobobobobobobobobobo
goboopobooobooobboobobooobooobbuooboboooboboOon
goodooooooooobbbbboooooooooooooobboboboboboon
CRIADOOO00ODOOO0ODODOOO0ODOOOO0ODOOOO0ODOOOO0ODOOOOODOOD
HEN

0120



gooogobooobooonood

ubobobobobobobobobobobobobobobobobobobobon
ugboboooboooboboobbuoobboobobooobbooobboobbooonon
CRIADOOOO0ODOeOIODDODOOOODODODOOOODODOOODODODOOODODOOOODOODOIS
OO00000D0O00O0OCRIADODOODOODOOOOOOODOOCRIADDODOOODOOODO
gdodddooooooo3soogooooooooooobooboboboobobobobobb
CRIADODOOOODOODOODOODOODOODOODOODOOOODOODOODOODODOO
gbobobobobobobobobobobuobobobobobDobDooDooDoDon
0000000000000 0CRIADODOOOODOODOODOOOODOODOOOOD
ubobobobobobobobobobobobobobobobobobobobon
ubobobobobobobobobobobobobobobobobobobobon
ubobobobobobobobobobobobobobobobobobobobon
goboooboomomoooooooboobbooboooboobooooboooboo
ubobobobobobobobobobobobobobobobobobobobon
gboboooobooobboobbuoobboobobooobboobbooboboonon
gobooobooobboobbuooobobooobooobboobboooboooon
gobobobobobobobobobobobuobobobobobobDoboooDoDon
gobobobobobobobobobobobuobobobobobobDoboooDoDon
gobobobobobobobobobobobuobobobobobobDoboooDoDon
gobobobobobobobobobobobuobobobobobobDoboooDoDon
gboboooobooobboobbuoobboobobooobboobbooboboonon
ubobobobobobobobobobobobobobobobobobobobon
oooooo0ooOoDoOoOoobooboOoOoOoDOoOoOoOoDOoOoOocrIACODOODOOOODO
ubobobobobobobobobobobobobobobobobobobonbon
ubobobobobobobobobobobobobobobobobobobonbon
uboboooboooboboobbuoobobooobbooobobooboboan
gbobobobobobobobobobobuobobobobobDobDobDooDoDon
OO0 CETAPARMIODOODOOO0O0O0O0OODOOOO0OO0OODODODOOOOOOOOnO
goboobooobooboobooboobooMOoMOUOD oo
goood

0130



dooddoooooooooooao

gbobooboboaoon

gooogoobooooboon

oo0ooooo

goood gooao agooao ogooooao
goood goooooad 199[172[1001(.)ODDDDDD31D goooooooao

goood gooao lgggjgg]éo[]m[jm[]mgo[j goooooooodo
goood oooo 199D72DOO%)ODDDDDD31D godoboooboooooooga
ooooo 0o0oo 199D72|]00120DDDDDD30D EDDDDDDDDDDDDDDD
goood oooo 199D92DOOD2DDé5DD3OD ooooooooa

goood oooo ZOODOZDOODZDDé7DD16D gooooooooon
Hoooo Hooo ZOODOZDOOlZODDDDDDZSOD ESDDDDSDDDDDDDDDDD
goood ogoooooo 200D12DOOD2DDé3DD3OD goooooao

oo0ooooo

goood gooao agooao ogooooao
goood pgooooood 199[]8]|_:|958D[]DDDD30D gooooooood
goood godoooooon 199[18:|L:§])§[318D[]58[]D26[j goooooooodgod
goood OO0OOODNADOO 19953539[]8DDéSDD21D gooooood

goood EEEEDDDDDD 1999DD19D99DD3EDDDD godoboooooooda
goood ogooooao 1999DD19D99DDDDD[IDD goooooao

ooooo 0000O0DNAOO 199|:]9]I-:IQQDQIZIDDl(li][jD[j BSDDDDDDDDDDDDD
goood ogoooooo ZOODOZDOODODDéGDDwD godooooooooon
oooooo® loooooooon ZOODOZDOODODDéBDDBD EEEDDDDIACDDDDDDD
T il e g LR RTCE

gogoboobood

0140




uooogoogoooo

L= 0000 00000 poooooooon| 00000 |[000000
nglli(;sgua o DDDmD 52813D S it e R R B ?gggm 120
?gf;j;s 1999DD510DD2227DD oooo (00000 0oooo  |00O0O000
giﬁ;ﬁ;’ano 1999DDD10DD2227DD 0ooo  |(oooo 000000 |Dooooo
Julio Morel ZOOODDDHDDBZED 0000 (00000000 |000000 (000000
G P25, 999 [80077 % [o00000 [sovoon
Pastor 2000000 250 [ 54, |20CO00000O0[000000[000000
Kawamura 012000 000000000 (000 000

Mario Diaz ZoomngZDDDDD 0000 ESDDDDDDDDDDDDD 000000 |Dooooo

Oo*000oooooo

0150




ubooooooan

gooboogosrodn

g gg ooooo ooooog ooooo (o ooo 000 ooooo |(oooo
97. l[DoOOOO ULT-790-3J-

] O REUCO AL 0| ¥790,0000 000 oooo
97- ElElE

O |poz [PEOE - AG-245 0| ¥260,0000000 0ooo0

0|ps (000 Hoshizaki ~ [FM 120D  |O| ¥310,0000 000 nooo
97- |DO0OOOOO

0 posloo o 0000 SN-102 0| ¥164,0000 000 0ooo
97- [DO0DDOOOD

O lpos oo 0000 SN-101 0 ¥90,000(0 000 0000

D%T;)GDDDD[I Ooooo0O0 [188PS 0| ¥427,000(0000 oo
97- [DODDOOD

B O ooooo KC-10 0| ¥715,000(0 000 0o

D%T;BSDDDDDDDDDDD GSH-500 O [ ¥1,321,0000 000 00
97- |0 0O 0O 0O 0O O |Life Sumi Scientific

- D-09 |O Technologies Model 500 - ¥306,8000 000 Instruments nooo
97- Life Horizontal Sumi Scientific

10 D-10 Hobon Technologies |Horizon 11/14 - ¥84,9600 000 Instruments Hobd

1127 [P B 00BN Research |Mini Cycler |0 |¥1,279,120(0000 Sumi Scientific | 5
D-11 (O Instruments
97- Video Color

12,000 Honda EP 5D 0| ¥47,4120000 |gpr oooo

13127 |looo HOOVER GT19A93V |0 | ¥244,260{0 00 0 |Video Color oooo
D-13 SRL
97- |0 0O 0O 0O 0O O |Life Model TFX- Sumi Scientific

14 D-14|00000 Technologies [20M o ¥202,9600 00 0 Instruments nood
g7- |00 DOO0ODO Sumi Scientific

15015 o Lahconco 36208 Type A |0 |¥1,515,1200 000 [P0 2220 B \n o0

16°" |oooooo |ooooo ooo 0| ¥212,400{0 0o o |Carpinteria 0000
D-16 Ishii

171°" _looooo ooooon ooo 0| ¥290,280|0 0 oo |Carpinteria oooo
D-17 Ishii
7. |00 DOO0ODO . . Video Color

185 slo00on WINIA Wind Utopia |0 | ¥396,362[0 000 gy 0ooo0
97- |00 OO0ODO . . Video Color

19 D19looooo Commodaire |Exective 0 ¥479,552|0 00 0O SRL oooag

0160




go1wooogi19sunn

g gg oo0oooo ooooo ooooo 0O ooo ooo ooooo oooo
98- |[DOOOODO],. . .

O pD-ollooon Wintersteiger |LD350 [0 |¥2,900,000|0 00 0O |E. Lewkowitz |0 0O

O 19)802 CNOOOO ogoooo MT-700 [0 | ¥5,600,000|0 000 oo

0O %S_OSDD[ID[I ooooo ooooo ¥242.,000|0 000 0o
98- |[DODODOOO Nippon

0O D-04l0000 oo L-200 [0 | ¥3,500,000|0 000 Auto Motores 0o
98- oooooao Sumi Scientific

O D-05 ooooo 0oo0oo ¥1,013,171|0 00 0O Instruments oo
98- [PHOOOOO

0O D-06 |00 oOoooo F21 0O ¥148,000|0 0 0 0O oooa

0O %8_07[|D[IDEI oOoooo SKM-115S 0O ¥211,000|0 000 oo0ono

Ol0 |ooooo ¥774,230|0 000 gﬁiﬁoc‘ﬂor 0000
98- |[DOOOODO Video Color

O D-09 000 100 oooo SRL gooao
98- Video Color

lOD_lo[ID[I 20 oooo SRL oo0ono
98- |[DOooOooooOO

llD-llDD oOoooo 20L 20 ¥48,000(0 000 oooa

lZ%S_iZDDDDDD oooono oo O ¥20,000(0 000 gooao

IB%SiSDDDDDD oOoooo oo 0O ¥20,0000 000 oooa
98- |[DOoOoooaQ O

14D-14[|D 000 ¥28,200(0 000 oooa

15 19)815 ooooao PF-33 O ¥951,800|0 000 O oo
98- |0 O DOO0ODO

16 D-1610 10 ¥600,000(0 00 0O oo

017d




0011000199000

g gg ooooo ooooo ooooo (o ooo 0ooog ooooo |(0ooo
99 LAND
O |pop |20 TOYOTA CRUISSER |0 |¥3,536,232|0 000 |Toyotoshi oo
- PRADO
0 19)%2 00 TOYOTA HIACE 0 | ¥2,841,584|0 0 0 O |Toyotoshi 00
99- [DO0D0O0ODO
O lposlooon ooo GT-150 0 | ¥1,325,000|0 000 oo
99- [DO0DOCOOO
O hosloon oooooQ 11 EX 0| ¥255,0000 000 oooo
9 oooo
O 5050000 SHARP SF-2040 O O [¥1,592,532|0 0 0 O |Officentro Sa |0 00O
0
99- PHILTRON ¥120,652
O 506|200 & CONSUL,  |POOL & 420L |00 v00 272|000 0 [Muedles KT |00
0 ]9)%7 000 0ooog KRAS5-ER5G |0 | ¥1,760,000(0 000 oo
0|pog|00000  |GoldStar LG 30L 0|  ¥44,440000 |Muedles KT |00
99- Ferreteria La |00
O 509|200 HUSQUARNA [240R 0| ¥i62,0680000 | "~ 5" 000
99- CONDOR oo
0|3 ,|20000 JACTO L2 O | ¥981,088|0 000 |Repsur e
5700 85CVD O
0oooooo
11 19)?‘11 00000 IS)IE%%(E)HN 0000000 |¥,671,8880000 SUXOSUYCIA 00
000000 :
oooooo
Intel Pentjum
12 %9‘12 oooo TIT 400 O | ¥436,480|0 000 |[Vinader g noo
) RAM64MB
99- [DODOCOOD HS-50E
13 D13 100 ooooo O ¥232,500|0 O O O |Japan Express
0 NPX 1000
14 %9_14 E DDDDDDDD - 0 Nichi pet EX| O ¥623,596|0 0 O O |Japan Express
i ONPX 10

0180




b 12p00g200000

g gg ooooo ooooo ooooo |o| ooo |ooo 0oo0oo |oooo
00- Hewlett Desing jet Maga
: D-01 0ooon Parkard 450c¢ : ¥495,41000 000 Infornatica 00
00- |0 OO0 O 0O |Semeato Shma Agro Comercial
Ypoz|ooo 10 13 004112728 | | ¥1-284:0000 000 \p 4 0o
DO0o0O0O00 _
0% |ooooo o SEMEATO v243,532|0 0 0 O |f2gro Comercial |
D-03 110130 Parana
000
00 0oo0ooo
O |p., [PCRODOD [MJResearch |00 000 0|0 ¥350,0000 000 oooo
O
0 ]0)%5 oooo SARTORIUS |000 12009 |0 | ¥250,000[0000 00
0 ]0)%6 oooo SARTORIUS |000 42009 |0 | w175,000[0000 00
0 10)%7 oooo METTLER |0OO 32100g |0 | ¥170,000(00 00 0o
O 10)%7 pHOOOO |METTLER |0OO 0| ¥160,0000 000 0o
00- [DO0OOODO
O lpo9looon TOCHO SUS304 O| ¥e25,000[0000 oooo
00- [DO0O0COOD W911 x D16 x
055 l00o ERECTA H 995mm  |C ¥43,100(0 000 oooo
11]0)(?'11555 IUCHI oooooo |o ¥53,0000 0 0 0 oooo
OO0 1wBooozoeo1oono
g gg ooooo ooooo ooooo |o| ooo |ooo 0oo0oo |oooo
METALURGI [0 00000 .
O 10)161 E DDDDDDDDD% CA 00914000|0| ¥226,1250000 g/[et&guﬁlca 0000
; SAN PABLO |00 an bablo
Equipamientos
ooooooo
01- WINTERSTEI |[MN-ELITE O Industriales Y
0 509 SDDDDDD GER g logl ¥675,250[0 000 | tr e s r|0000
L
Equipamientos
0Do00ooo
01- WINTERSTEI |[PLOTMAN O Industriales Y
O |p.os[PE00000 |opp 00 15/¥1,293,50000 00 [0 e s r |0 000
0o I
01- MERCEDES
0 p.04|200000 |3p 914 CO 37 0 |¥3,750,000{0 00 0 |Condor S. A. |[0000O

0190




ubooooooan

oo |oo goooo O ooo goooo
O 1997 |1ODO0 0000 O ¥7,930,000| 00000000000
O 1998 (IDNAOOOOO O ¥8,239,000| 0 0000O0OOO0OO
O 2001 |ODOOOO O ¥1,7%96,000(0 00 0O00O0OO
ooogogoooooo
goooo ooo goooooo
ooooooa oag 19980 OO 270000 120
Oo0oooOooooooooa oad 20000 OO ODOOOO 180
Qoo oootooooooododn
goooooog |[Dooooooo gooooood oonoogo
gooooono goooao nooo ooooo gooo 0oo
Carlos Paniagua gooao 1998000 280 |[DOOO
Daniel Bordon gooo 0100 B30|00000000 19990 120 00O
Eduardo Rodoriguez gooo 2000000 270 ([DO0DOOO 19910 OO -00
Carlos Chavez * gooo J100000000000000O (19990 100 -0O0O
David Biglerd * oooo 2000000 130 (000000 DOOO0O j20000 OO 00
Julio C. Britez gooo oopooooooag
Alodia Altamirano gooo 200000000 |DOo0O0O 1996 0 OO -00
Javier Szostak gooo 0120000004 19920 00O -00
Adrian Palacios gooo 1999000 220 ([DOOOOOOO 1986 0 OO 00
Victoriano Barboza oooo gooz27rojoooooon
*JOoOooooa
gooooooooooooo
goooog*g 1997 1998 1999 2000 2001
oo00oo0oooooooooooag 000 Gs. 000 Gs. Oodno Gs. Ooodno Gs. Oodno Gs.
529,061,956| 518,804,270/ 518,804,270 108,016,000, 108,016,000
0 *20 0 *20 0 *20 0*30 | 0 *30 0 *40
ooooo ooooo goooao goooao goooao
Jooodoooooogao 000 00| Ob0O0 0df oobo ooy oo ooy ooo oo
ooooooooon ooo ooo ooo

O0*0 0000O00000000000 1200
0*20000000000000000000DO00 2004000000000000
O*30JICAOO0DOO0O0O0O0O0

O0*00000 85.50

000000000000 00000000000019970 1US$=2,159Gs=118Yen 0 199800 1US$=2,700Gs=139Yenl]
0000000019990 1US$=2,955Gs=124Yen0 00 20000 1US$=3,497Gs=107Yen 0 20010 1US$=3,795Gs=125Yen

0200




oooooooa

gbobooboboaoon
gobooboboobobooobooooboo

doooooobooooooooo
000 O O 1 RelevanceO
dmooooooon
00o0doooooooooooododoooooooooooooooboooooooa
goooooboooooooooboooboooogoooooooooooooood
00000000 bOO000DobOOoOomPRISOJ A OOOOOOODOOOOODODOOO
oooooooooooooooodoooooooooooooooboooooooa
oooooooooooooooodoooooooooooooooboooooooa
gooooobodooooooobooobooogoboooonooooooooood
g
do0o0doooooooooooobooobooooooooooooooooooon
0000ooooooooooooddoooooooooobooooooooooooa
O0CRIADOODOODOODOODODODOOODODOODOOODODODOODOODOOOGd
do0ooooooooobooooooooobooooboooooooooooaa
dooodooooooon
goooooooooooooooodooooooooooooooooooooooa
000000000000 DOOCRIADODOODODODOODOOODODODOODODOOOCRIAOO
goooooooooooooooodoooooooooooooooboooooooa
goooooboooooooobooooooa

000 O 0 M Effectiveness
doooooooooooboooo

OCRIADDOOOODOOODOOODDODOODDOOODDOOODODOOOODOOOd
000000000000 CETAPARDODOODODOOOOODOOOODOOOODOODOOd
0000000000000 0000oo0o0ooDoOo0oooodJIRCASODDOOOO
EMBRAPAOOODOOOODDOODDODOODDOOOODOOO
0000ooooooooooooodoooooooooooooooboooooooa
oooooooooooooooodooooooooooooooobooooooa

0210



gbogbgbobobobobobobobobobobobobobobobobobo
gboboaoo
gbogbgbobobobobobobobobobobobobobobobobobo
000000000000 000D0O0C000D0OD00OCRIADDOOODDOOODODOOOO
gboboooboooboobg
goboobooboobobobobobobobobobobobobobobobobobo
O0000O0CRIADOOODOOODOO0ODOODODOOOOOODCRIADODOODOO
goboobboooboooooo
gobogobooboobobobobobobobobobobobobobobobobobo
OooooboocRrRIAODOOODODOOOODODOOOOODOODOOODOOOO
CETAPARODOODOOODOOODOOODOODOODOODOODOODOO
gbobodbbuoobobooobobooobboobbooobooobood

000 O O [ Efficiency
gmoooooo

goooooo
000oobooooooooooobomoboooooooooooooooooooon
do0o00ooobooooooooboooolnooooooooooooooooon
aod

goooooo
gooooooobooooooddooooooooooooooooodoooooogn
goooooooooo

goooooobooooo
g1ugooooooooddoooooooooooooooooooooooooon
goboooooooobooooobooobooooooobooooooooon
gooooooobooooooddooooooooooooooooodoooooogn
0000oooooooooodoooooooooooooooooooooooon
oon

doooooooooo
0000oooooooooodoooooooooooooooooooooooon
0000oooooooooodoooooooooooooooooooooooon
0000oooooooooodoooooooooooooooooooooooon
gooooooobooooooddooooooooooooooooodoooooogn

0220



gboobogbooooooooooooooooooooonoonoooaonooboonooand
gooooooomoboobobobmooooooooooooogoon
omoobobobogooooooon
googooo
gobodopobuooobbooobbuoobbooobooobboobboooboo
RN
goboobobooboboooboooboobooooboo
goboobobooobooobboobboon
gooooobobobooooboboboboboooooobob™moboobmo
uobooooboooan
ooobOooooomcEMAMOOOOODOOOOOODO
gbobooboboooboooobboobboooobooobog
gooooo
gboobogbooooooooooooooooooooonoonoooaonooboonooand
uaoo
goboobobooboboobobooobooobbon

oo do0O0dn0 M Impactd

oMmoboboooog
O00000000000CRIADDOOOODOOOODOODOOODOOOOODODODOOO
O00000O0OO0ODO0ODOO0O0O0O000DODO Aurorald O 0Ohald Unialalll
4,000, 00 000CCOO00O000000O0O0O0DODOOOCOCCOQODODOOO Don Rufold
OPuva-edOO0O0O0OOCOODOOODOO
gbogbgbobobobobobobobobobobobobobobobobobo
gbobodobboobbooboboooboooaoo

omoobooboog

000000000000 000D0O0C000DODO000DOOO0O00CRIADOODOODOOO
goboopboboooobog

oMmoboboooog
g0b00bobobogbgzooioobuobboOoboOg1ssthadbgns3sib, 040000
gobodbooogoboobodz,e0lb0hadb0dooboooobobooooboon
gboboobbogobz34p3,o0000gpobogogos,e3lns,ooo00dbpooonood
oboobooobooboe,490s, 0000000 obooobooobooboobooooDO

0230



g,8’406,0000 0000 ODbOOsS OO0 bOobOobobDoooobOoDbOoDO
gboboaoo
OO000O001997000b000DbO00oDOOo00o0nooe3ds,eoohad267000,0030 000
HEN
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobooboboobobooobooobooobbooboboobbooobooon
ooboboooboooon
gobogoobobobobobobobobobobobobobobobobobobo
CRIADDOOODOOODOODOODOODOOODOODOODO

gboogbooobogbooaoboo

gbogbogbooooooooooooooooooooonoooooaonooboonoand
gbogbogbooooooooooooooooooooonoooooaonooboonoand
goboboooobooobmoobooooboomoooobooobooobooo
sruzo00 bbb obooobobooobooboso™mobon
gmogboobobooboboobooboobooboboobobboobooon
000000000000 0000000000000DO0O000DO0O000DDOCRIA
goboooobooon
gboobooooooooooooooooooooooooooooonoonoooonog
OOCRIADODOOOOOOODOODOOOODOOODOOOOOOODCRIADOOOO
OoooooOoO0ooooOoo0oOooDoOoOoOoDOoOoooDboOoOooobocrIADOODOO
gbobooooboogd

omooooboboo
gbogbgbobobobobobobobobobobobobobobobobobo
gobooobooon

000 0 000 O Sustainability
gmobooooo
000000000000 000D0O0CO00000CRIADDODOOODOOOOODOODOOO
gobogooboobobobobobobobobobobobobobobobobobo
OO0O0D0OO0OOO0MmPRISOJAODOODOOOOOOODOOOOOODn

0240



gbooboboeoODODODODODODOOO0OOOODOODODIODODOD
OO00OO000OO0DbO0o0b0O0DbO0O22200000000CRIACODOOOODOOOODO
an
gobogoobobobobobobobobobobobobobobobobobobo
gobodobbooobooobbooobbuooobooobboooobobo

omooobood
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
good
gbogbgbobobobobobobobobobobobobobobobobobo
gobogoboboz00b0b00ognoy,17208,1350 000 M 0 00O 7,9000 O 17 20020
go04,95402,8c00 000 M10g0D0go, 9000 0mobooooboomooooooon
020010 4,0000 O OO OO 200205,0000 00000000
gbogbgbobobobobobobobobobobobobobobobobobo
OCRIADDOOODOOODOODOODOOODOOOO

omooobood
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobooooogod

00000000000 00000000CRIADDDOOODO

ogooo ooo ooo goooa

HoooH Hob Hob aooao 0 00 haO ooo oo
Aurora *! O O 152 4,219 19 ooooo
Uniala a a 142 4,359 16 goood
Don Rufo Primavera |Hood 75 130 3,755 17 O
Pua-e SRF300 BR38 128 3,543 15 O
LCM139 *2 Hood 75 Primavera 136 3,879 19.6 O
LCM142 *2 SRF300 BR38 122 4,375 15.7 [l
BR-16 *3 ad O 139 3,855 15 O

*JCETAPAROOOO*0000020000000000*00000

gboomomooo™mobooboboboooo—-0ooob—-bOooboobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
O0O0O000ooDOoOo0O0oobOoOOO000oDOOCO0O0OOoOoDOOOdO CETAPARO

0250



0000000000000 00000O00CRIADODOOODOODOOOOODOODOOOO
0000000000000 000o0oooon
000000000000 0oo0ooo0ooo0o@ooo0oooooooooonn
000000000000 DO00DO00bOO00bOOobOOo1400000D00oo0Doon
00000000000 000O00DO0Ooo2e00Doo00booooooooooooog
O0000000ooooooo00ooooooooooo0oooooooooooooo
O0000000ooooooo00ooooooooooo0oooooooooooooo
O0000000ooooooo00ooooooooooo0oooooooooooooo
0000000 0mJIRCASO 00000 MO0O0D00oDooooonooooomod
O00000000000000000000001990000000014800000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000000O0000
OO0ODNAOOODOOODOOODOO0O0O0000000D0000D0000000o0g
0000000000000 0000000000000000000D0D0OD00O00000
00
O00000o0oooooooo00ooooooooooo0oooooooooooooo
O00000o0oooooooo00ooooooooooo0oooooooooooooo
O00000000023M33078MO000000000O004.00103101250 0000
00000000000 00000000mM PRISOJAMODOOOMAGODODOODOOOO
000000000000 000M0o00ooo00o0omOooooooooonmog
000000000000 00Mo0000ooo0ooooooo0ooooooooog
O0M EMBRAPADOOOOOODOOODOOODOOOOOODOOODO

oMoooooooooon
0000000000 stem cankelrl Diaporthe phaseolorum var. caulivoral1l] 00 O O
O000MOoO00000o0o00o0oDo0oo0oooooooooooooooooooog
000000000000 00000023100000000000001890 0000
O0000000ooooooo00ooooooooooo0oooooooooooooo
0000000000000 oooooooooooooooon

Oomooo
O0000000ooooooo00ooooooooooo0oooooooooooooo
OO0OCRIADOODOODOODODOODOODOODOODOODOODOOOOODOOOOOOn
0000000000000 00000000000000000000D0OD00O0O0000

0260



an
gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
goboobobooobooobbuoobbooobobooooboobo

gooogood
obobooobboobog

gobooboboobbooobooobooobboobboobboooboboon
gboboobbuoobboooobobooobobuoobbooon
gbobooboobomoobooooooooooog
gbobodobboooboooobboobbooobood
gbobodobboobboooobooooo
gbobodobboobboooobooooo
gboboobbuoobobooooboooboboan
O00000000ooOooopCO0O0OOOOOOOOOOOO
goboobboobbooobooobbuoobboooo

gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
O00O0000ooooooooobooOCOOOO00oOoOoOoOoooooDbDDOMario Diaz
gbobodobbuoooboooobboobbooobooobboobboooobooon
gbobodobboobboobobooobooobbooboboobobd
omobobogoooboooo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
goboopobooobooobboobobooobooobboobboooboboOon
gobbooobobooobmooboooooooboooboooobooobobooooDo

0270



0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
O0000000ooooooo00ooooooooooo0oooooooooooooo
oo0ooooooon
O0000000ooooooo00ooooooooooo0oooooooooooooo
000000000000 00000000D000dAdrian ParacioOdDOO00O00OOO
000000000000 D00000D00O00O0D0OdVictoriano Barbozall 0 O O Adrian
Paracio019980 0 00000000000 O0ODOOODOO0ODOOOOOODOOODOOIDO
00000000 Mo00D0Mo00o0oooooooDoDmo0moooooon
00000000000 oDmoooooon

OMmoooo
0000000000000 0000000000000030000000000000
0000000000000 00000000000000000000D0D00O0O0000
O0000000OMorgan0 0Dkasol40400 0 00 0haD0 OO0 O00O0O0O0OO0OODOODOODO
O00000000ooooooo0000oooooooo0lRk000000oooooon
011000000000000000000000000000000000000000
O0000000ooooooo00ooooooooooo0oooooooooooooo
00000000000 00000ha000000D0OO00O0RROOODOOOOOOOOOO
O00000D0Oh000000000D0O000ODOO0ODOO0O0ODOOO0ODOOODODOOOOOO0
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 00000000000000000000D0D00O0O0000
0000000000000 0000O000OO0O0obOOoOoOOobOCrRIADODOODOD
O000000ooooooon
00000000000 DO0DO0D00D00D00000000000DbO0ODbOODdCEMAD
O0000000ooooooo00ooooooooooo0oooooooooooooo
O0000000ooooooo00ooooooooooo0oooooooooooooo
O0000000ooooooo00ooooooooooo0oooooooooooooo
O000000o0o0oooooooooooooooooooo

0Mmoooooood
0000000000000 00000000000000000000D0D00O0O0000

0280



gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbgboboboboboob obuobobobuobobobobob bboboboobo
goboboboobobobobob boboboboboboboboboboobnoobDon
goboboboobobobobobobobobob oobobooooboobobobooo
goboboooobooboboboobobobob0 bobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbobodobboobboobobooobooaoboo

ubooaobood

omooboobobobogooo
gbogbgbobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobooobooooboog
goboobboobbooobooobbuoobboooo
gobooboboobobooobboooboboon
gobooboboooboooooo

gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbobodobobuoobobooooboooboboan
omoobooboogog

O00o00ob0ob0ob0obO0obuobubUbeoUhad OO0 ha0ooDooonog
gobogoobobobobobobobobobobobobobobobobobobo
O0000D000mMmCAPECOMOIOD200ha0 000000000 O00O0O0OO0O50hha
goboobooboobobobobobobobobobobobobobobobobobo
goboobooboobobobobobobobobobobobobobobobobobo
goboobooboobobobobobobobobobobobobobobobobobo
gbobgbobobobobobobobobobobobobobobobobobo

0290



0000000000000 00000000000000000000D0D00O0O0000
oo0oooooog
0000000000000 00000000000000000000D0D00O0O0000
O00D000000OdavierSzostak OO OO ODOOODOOODOOOOOODOODOOODO
0000000000000 00000dAlodiaAlatamiranod O 0 O Alodia Alatamirano
020010 00000000000 0000000000O000O00O0O000O0DO00DO0OO00
OMoO000000D00000DO00o0oD0mo0oD00Dmoooooooooaon
O00D0DOoooooo

omoood
0000000000000 00000000000000000000D0OD00O00000
0000000000000 00000000000000000000D0OD00O00000
O0000pHOOODOOOODOODOODOODOODOODOODOOOCaOMgODAIODODODO
0000000000000 00000000000000000000D0OD00O00000
0000000000000 0000000000o00
0000000000000 00000000000000000000D0OD00O00000
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
00e30 0000000000000 0O0ODOODOODODODODOOOOO0ODOODOODOnDOg
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
oo0ooooooon
0000000000000 00000000000000000000D0OD00O00000
O0O0Ome0000000DO0O0OO0O0O00O0ODODOOOOOOOODODOODOOOOOO0
0000000000000 00000000000000000000D0OD00O00000
0000000000000 00000000000000000000D0OD00O00000
0000000000000 00000000000000000000D0OD00O00000
0000000000000 00000000000000000000D0OD00O00000
0000000000000 00000o00oooooooooooooooooon

0Mmooboooood
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
O00000o0o0ooooooo00ooooooooooo0oooooooooooooo
0000000000000 00000000000000000000D0OD00O00000

0300



gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gogoobooooboboboboboboboboboboboboboboboboo
gobobooobooboboboob obobobuobobobobobobooobooobooooog
goobobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gbobodobbuoooboooobboobbooobooobboobboooobooon
an

gboboobbooboboan
uooooo
omoobooo

0000000000000 000000O0CETAPARDODOODOOODOOO

gobooobuooobooobog
goboooobdobobobuooboboobobooobobobobooboboomo
gooboombooooobooooobooooobooooobboooon
OCETABOLMD OOOO0OOOODODOOOOODDOOS000O0O0O0O0O0O0oood
gboboobbooboboooaon
gboobogboooobooooooooooooooooonoonoonoaonooboonoand
gbobooooood

gbobooobooooboodg
gboobogboooobooooooooooooooooonoonoonoaonooboonoand
gboobogboooobooooooooooooooooonoonoonoaonooboonoand
good
MO00D0000MO000O0Og2010000000000000000 O Don Rufo
(0199100 19920 0 O IJ Pua-el1 199201 19930 U0 (OO DO0ODOOO0ODOOODOODOO
00000000000 0000000D00O000DiadeCampa 00000000
gboobooooooooooooooooooooooooooooonoooooonog
gboobooooooooooooooooooooooooooooonoooooonog
gobboooboobobooboobobooobooobooobooboboooboooo

0310



gboobogbooooooooooooooooooooonoonoooaonooboonooand
gbobooooood

gooooo

gmoooboon

gbooobooboobbooboobmieogooeezdombgoboonoo
gboobooooooooooooooooooooooooooooonoooooonog
goboobboooboooooo
gobogoboobooobobobobobobobobobobobobobobobobobo
gbobooobobooobooobooboobooboobobboobooom 310125
goodg
ODNAOOOOOOODOOOOoDOOoOoooOoobOoOoooooooboooooooooo
gbobodobbooboboobbooobooobobod
OJIRCASOO0ODOOOO0OO0O0ODOOOO0O0O0DOOOOoOoooboboOoOooooboobooOo
gbogbogboooobooooooooooooooooonoonoonoaonooboonooand
gboobooooooooooooooooooooooooooooonoooooonog
goood
OCRIADDOOOOOO0O0OODODODOOOmMPRISOJAMOOOODDOOOODODOOOO
gboobooooooooooooooooooooooooooooonoooooonog
gobooboboobbooobooobooobbooboboooboooo
OO0O0D0OO00O0OCODiadeCanpdl OO OOOOMMDOOOODOOOODOOOODOOO
gboobogbooooooooooooooooooooonoonoonoaonooboonooand
gbobodobbooboboooboooboboobobd

oMmoooo

gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gobogoboobooobobobobobobobobobobobobobobobobobo
gobogoboobooobobobobobobobobobobobobobobobobobo
gobogoboobooobobobobobobobobobobobobobobobobobo
0000000000000oooooDoOoO0O0ODO0000dgCEMADDOOOOOOo
gobooboboobobooobooobooobbooboboobboooboboon

gmooboon

gbobodobbuoooboooobboobbooobooobboobbooooboood

0320



gbogbgbobobobobobobobobobobobobobobobobobo
gbogbgbobobobobobobobobobobobobobobobobobo
gobobooooboooboomoooooooomoooboooobooooboooo
gobogoobobobobobobobobobobobobobobobobobobo
goboopobooobooobboobobooobooobboobboooboboOon
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gobogoobobobobobobobobobobobobobobobobobobo
gboboobobuoooboobooobobooon

0330



dododododoooooooOooooaaa

gboboaoo
goboobbdooobooobbooobbuooobooobboobbuooboboooboo
gobodboobooboobouobouoboRODObOODODODbDObD20020003000000D00ODO
googooo

gobogoo
gooooboooooboog
ugbobooobooobboobbuoobboobobooobboobboobobooonon
gboboooboooboboobbuoobboooboooobobooobboobbao

ubooooboobooobooo
OCRIADDOOOODOOMOODOOOOODmMOUOODOOOOODOOoOobODbOOoOOo
ubobobobobobobobobobobobobobobobobobooboobon
gopboooboooobooon

OO0OCRIADOODOOODO
00000000000 OCRIADODODO0ODOODOOODODOOOOODOOOODODOOOODO
0000000000000 0D0O0O000D0O0O0O0000OD00000O0O0000OCRIAOODO
ooooooOoOoOooOoOoUobooboOoOoOoDoOoOocrIACOOODOOOODOOOODO
uboboooobobooobboobobooobobooboboooboooonon

uboogooboboobobooboobod
uboboboboboboboboboboboboboboboboboboobobon
uboboboboboboboboboboboboboboboboboboobobon
0000000000000 0DOCO000DODO000DODO000DODO0O00DCRIADODOO
gbobobobobobobobobobobuobobobobobDobDoDoDobDon
gobooobooobbooobuooobobooobboobboooboo

gooooboooooboo

gbobobobobobobobobobobuobobobobobDobDoDoDobDon
uobooooboooan

0340



000 CETAPARO O OO
OCRIADOODOOODOUOOODOOODOOOOODOOODOOODOOODOODOODOO
OCETAPARMIOODOOODOOOOOOODOOOODOOODDOO
gbobobobobobobobobobobuobobobobobDobDoDoDonDon
gbobobobobobobobobobobuobobobobobDobDoDoDonDon
goboooobogd

goooobooooobooo
gbobobobobobuobobobooooooooobob0obobobOobobo2o04
ooo0obO0oo0oO0ooOobO0obOo0ooooOobOoboOooOoODOoCrRIADDODODOOOO
ubobobobobobobobobobobobobobobobobobooboboon
goood
gboboobooboooboobouobooboooboooboooboobooooboaoon
O Phakopsora. pachyrhizil OO0 00000000000 O0OCO0DOOODOOOOOOODOO
ugbobooobooobboobbuoobboobobooobboobbooboboonon
gobooobooobboobbuoobbooobbooobboobboooboooo
RN
gbobobobobobobobobobobuobobobobobobDoDoDoDon
0000000000000 000CRIADODOOOODOOOODDOOOODODOOOOD
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gboboooobboooboboonoo

uoogobooooooon
0220 0000000000000 00O000O000CRIADDODOOOOOOODOODEC
uboboboboboboboboboboboboboboboboboboobonbon
OO0OoOoocCRIADOOODOOOOOO0OODOOOOODOOOOOOODEMBRAPAODODOO
goboooboooboboobbuooboboooboo

goboooo

gooogoobooooboon
giovoboooooboobooboooooobmooobooboooboonbmoo
0000000000000 0DO0O0000O0O0O00000CRIADDDOOODODOOODO
gboboooobooobboobboobbuoobobooobooanon

0350



oooboooOb2200000b00o000booo0oooOo0obooOooooooOocrIADDO
uboboboboboboboboboboboboboboboboboboobonbon
oooopooOoooopocCrIADDDODOOODOOOOOODOOOOODOOOODOOOOD
gopbooobooobooon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
ooobooobooooog

gooooobooboo
uboboboboboboboboboboboboboboboboboboobonbon
uboboboboboboboboboboboboboboboboboboobonbon
ubobooooboboooboboobbuooboooobbooboboan
OCRIADDOO2000000O0DOOO0ODOOOOODOOOODOOODODOOOOD
ooooooOooooOo0oUobooboOoO0oOoDoOoOoOoDOOoOobODbOOoOoOoDcCcrRIADODO
uboboboboboboboboboboboboboboboboboboobonbon
gooogoooo
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gbobobobobobobobobobobuobobobobobobDoDoDoDon
gobooobooobbooobooobboobbooobooooo

0360



goodoooao

gooooboooboobbomonoog

gooooboooboobbomoboonoog

gbobodgobood

gbobodbbooboboobobooobobooobboobod

gboboobbuoobbooooboboooboboobbooon

goboobobooboboooboooboboooboobg

O0000000oO0o0ooooompCMOOODOODOO

gbhbooooooboobboobmogbboobooboboobooboboooon






. 2Dy VRUSRFHMEREE (HER)

MINUTES OF DISCUSSIONS
ON THE JOINT COORDINATING COMMITTEE MEETING ON
THE FINAL EVALUATION FORTHE RESEARCH PROJECT
ON SOYBEAN PRODUCTION IN PARAGUAY

The Japan International Cooperation Agency (hereinafter referred to as
“ JICA 7) dispatched the Project Evaluation Team, headed by Mr. Shigenari KOGA, to
Paraguay from March 10 to March 22, 2002 for the purpose of conducting the joint final
evaluation for the Research Project on Soybean Production in Paraguay (hereinafter
referred to as “ the Project )

The Joint Evaluation Committee, which consists of members from JICA and
members from the Government of Paraguay, was jointly organized for the purposes 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 Joint Evaluation 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
hereto.

Done in both English and Spanish, each text being equally authentic. In case of
any divergence of interpretation, the English text shall prevail.

Asuncion, March 19, 2002
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Mr. Shigenari KOGA Mr. Pedro Lino MOREL

Leader Minister

Project Evaluation Team ' Ministry of Agriculture and Livestock
JICA Republic of Paraguay

Japan



ATTACHMENT

Both the Japanese side and the Paraguayan side agreed on the following matters
discussed in the Joint Coordinating Committee.

1. The Report was accepted that is shown in the ATTACHMENT, which the Japanese
Evaluation Team and the Paraguayan Evaluation Team elaborated. It was understood
that the Project Purpose would be achieved by the end of the Project as scheduled in the
Record of Discussions on signed on August 20,1997.

2 . The Ministry of Agriculture and Livestock (hereinafter referred to as “ MAG ), on
behalf of the Government of Paraguay 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. According to the strong request by the Japanese side, MAG promised to make
necessary procedures to the authorities concerned, so that all the self-generated income
brought in the Regional Agriculture Investigation Center (hereinafter referred to as
"CRIA"), such as seed selling, royalty of varieties and soil analysis fee, return directly
and promptly to CRIA.

4. The handling of the soybean varieties introduced from outside of CRIA in the
Project should be only used for the purposes of experiment and research.

In case of other utilization of those varieties after the Project, mutual consultation
should be held between the holder of those varieties and MAG in advance.

5. MAG has requested further Japanese assistance such as dispatching of short-term
~ expert(s) and the third country training, in order to sustain the result of the Project. In
reply, Japanese side has agreed to convey the request to the Government of Japan.

Y

(the END)

~



MINUTES OF DISCUSSIONS ON
THE JOINT EVALUATION ON
JAPANESE TECHNICAL COOPERATION
FOR
THE RESEARCHPROJECT
ON SOYBEANPRODUCTION INPARAGUAY

The Joint Evaluation Committee was jointly organized by the Japan
International Cooperation Agency (hereinafter referred 1o as “ JICA ”) and
authorities concerned of the Government of Paraguay for the purposes of
conducting the final evaluation of The Research Project on Soybean
Production in Paraguay (hereinafter referred to as “the Project ) on the
basis of the Record of Discussions signed on August 20, 1997 (hereinafter
referred to as “the R/D”).

The Committee conducted the joint evaluation in the form of
interviews, field surveys, and discussions with relevant authorities of the
Government of Paraguay.

As a result of these discussions, the Joint Evaluation Committee
agreed to present to the respective governments the matters referred to in
the documents attached hereto.

Done in both English and Spanish, each text being equally authentic.
In case of any divergence of interpretation, the English text shall prevail.

Capitan Miranda, March 15, 2002
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Mr. Shigenari Koga Ing. Agr. Justb/Lopez Portillo
[.eader, l.eader,

Japanese Evaluation Team, Paraguayan Evaluation Team,
JICA, Ministry of

Japan Agriculture and Livestock,

Republic of Paraguay



JOINT EVALUATION REPORT
FOR S
THE RESEARCH PROJECT
ON SOYBEAN PRODUCTION IN PARAGUAY

March 15, 2002

Japan-Paraguay Joint Evaluation Committee
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1. BACKGROUND AND OUTLINE OF THE PROJECT
1-1 Background of the Project

Since the 1980's, the increase of soybean production has been rapid in the
southeastern part of Paraguay. The soybean has become the most important crop to
sustain Paraguay economy. However, on the o_lher hand, countermeasures against
soybean cyst namalode are urgently required, because of rapid expansion of its infected
soybean production area in Brazil. Besides, there are several urgent task (o tackle, -
for stable and high productivity, the establishment of cullivation techniques for the
diversification of crops after/before soybean, replacing wheat, - improvement of soil
management techniques where soybean production is newly introduced.

In January 1996, the Repl.lblic of Paraguay made a request for Project-Type
Technical Cooperation of the Government of Japan, with successive development of
outcomes of previous project, for the purpose of resolving the above-mentioned tasks.

JICA sent the Preliminary Study Team in January 1997 and the Implementation
Study Team in August 1997. The both governments agreed to formulate the Research
Project on Soybean Production in Paraguay for the purpose of enhancement of research
capabilities of the Regional Agriculture Investigation Center (hereinafler referred to as
"CRIA") related to breading, cultivation and soil management in soybean production on
the R/D. In October 1997, the team of Japanese long-lerm experls was dispatched and
the Project commenced.  In July 1998, the Consultation Survey Team was dispatched
to formulate the detailed TSI (Tentative Schedule of Implementation).

In June 2000, JICA dispatched the Advisory Team for conducting the Mid-term
Evaluation jointly with Paraguayan side. The Advisory Study Team evaluated the
progress of project activities, and recommended a number of measures that should be
taken for the smooth operation of the Project in the remaining cooperation period. As a
result, the Advisory Team recognized the revision of the TSI as Tentative Detailed
Implementation Plan (hereinafter referred as “the TDIP”) as shown in ANNEX 6.

At this time, with about six months remaining in the cooperation period, the Joint
Evaluation Committee has been formed for the final evaluation of the project. The
purpose of the Commitlee is to evaluate the degree of achievement of the Project’s
objectives, to identify remaining problems, and to recommend any necessary matlers o

their respective governments.



1-2 Outline of the Project
The objectives of the Project were stipulated in the Master Plan of the R/D as follows:
1) Overall Goal:

Stable productivity and an expansion of production area of soybean will be
achieved through the development of breeding techniques, sustainable cullivation
techniques, and the conveying of appropriale techniques to the farmers in Paraguay,

thus contributing (o the stability and development of Paraguayan economy.

2) Project Purpose:
The research capabilities of CRIA related to breeding, cultivation and soil
management in soybean production will be enhanced for the development of

appropriate varieties and a sustainable cultivation system.

3) Design of the Project

The design of the Project, which is summarized in the Project Design Matrix
(hereinafter referred to as “the PDM”) as in shown in ANNEX 4 of the R/D, is
integrated Jogically and compiled into the Project Design Matrix for the Evaluation
Purpose (hereinafter referred to as “the PDMe”) as in shown in ANNEX 5 without
changing the line of the Project in order to conduct efficiently the evaluation, as shown

inAnnex [.

2. OBJECTIVES AND METHODS OF THE EVALUATION
2-1 Objective of the Evaluation
Evaluation activities were performed with the purposes of:
1) Evaluating the overall achievement of the Project based on the R/D, TDIP, and the
the PDM,
2) ldentifying remaining problems and recommending necessary measures to be laken
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.



2-2 Method of Evaluation

Evaluation was conducted based on Project Cycle Management (hereinafter
referred to as “PCM™) method.

The Joint Evaluation Team counsisted of the Japanese Team and Palaguayan Team
(hereinafter referred (o as “the Team™) examined the PDM which was attached o the
Minutes of Discussions on the Mid-lerm Evaluation siéned on June 15, 2000, and then
prepared the PDMe based on the original PDM.

The Team visited the Project site and had a series of interviews with the Japanese
experts, counlerpart personnel and other relevant organizations. Consequently, the
Teams confirmed the situation of the accomplishment of the Project in terms of inputs,
activities, outputs and project purpose stated in the PDMe. The Team also conducted
evaluation of 5 items such as Relevance, Effectiveness, Efficiency, Impact, and

Sustainability, which are defined as follows.

1) Relevance

Relevance was confirmed by analyzing whether Overall goal, Purpose of the
Project, and Result of the Project are still relevant with the national policies of the
Republic of Paraguay. Whether the Project met the needs of the beneficiaries and

whether the project plan was logically formulated were also examined.

2) Effectiveness

Effectiveness was confirmed by assessing the extent to which the project
achieved its purpose. The causes why the purpose was achieved to such an extent were
also clarified in terms of the relationship among the project purpose, outputs, and

assumption.

3) Efficiency
Efficiency of the project implementation was analyzed in the relationship
between outputs and inpuis in terms of timing, quality and quantity. 1t is recognized

that the bigger outputs refative to the inputs, the better.

4) Impact

Impact of the project was confirmed by assessing either positive or negative



changes caused by the project in the aspect of expected and unexpected changes.

5) Sustainability

Sustainability of the project was assessed in policy, technological,
environmental, socio-cultural, and institutional as well as management, economic and
{inancial aspects by examining the extent to which the achievement of the project is

sustained afler the completion of the project.

2-3 Members of the Evaluation Teams
2-3-1 The Japanese Team
Mr, Shigenari Koga (Leader)
Director,
Planning Division,
Agricultural Development Cooperation Department,
JCA

Mr. Katsumi Yamaguchi (Evaluation for Cooperation/Breeding)
Cooperation Coordinator,
Technical Cooperation Division,
General Food Policy Bureau,

Ministry of Agriculture, Forestry and Fisheries

Dr. Hiroshi Nakano (Cultivation/Soil Fertility)
| Team Leader,
Department of Upland Agriculture
Crop Production Research Team
National Agriculture Research Center for Hokkaido

Region

Mr. Akio Kagawa (Planning Evaluation)
Staff
Livestock and Horticulture Division,

Agriculture Development Cooperation Department,



Mr. Wataru Takada

2-3-2 The Paraguayan Team

Ing. Agr. Justo Lopez Portillo

Ing. Agr. Edgar Alvarez

Ing. Agr. Francisco Vallejos

Ing. Agr. Edgar Luiz Funez

Ing. Agr. Teresa Olmedo

JICA

(PCM Evaluation)

Senior Principal Consultant,
Consultant Group,

CRC Overseas Cooperation Inc.

(Leader)

Technical Advisor,

Department of Agricultural Investigation (DIA)
Ministry of Agriculture and Livestock (MAG)

(Breeding)

Technical Advisor,

Department of Agricultural Investigation (DIA)
Ministry of Agriculture and Livestock (MAG)

(Soil Management)

Technical Advisor,

Direction of General Planning (DGP)
Ministry of Agriculture and Livestock (MAG)

(Planning)

Technical Advisor,

Direction of General Planning (DG P)
Ministry of Agriculture and Livestock (MAG)

(International Cooperation)

Technical Advisor,

Direction of General Planning (DGP)
Ministry of Agriculture and Livestock (MAG)



3. RESULTS OF EVALUATION
3-1 Evaluation of the Project
3-1-1 Relevance

(1) Relevance of the Overall Goal

In the national plan of the government of Paraguay, (o improve productivity of primary
products and to add value to such products for export are the most important subject. Soybean
is considered as a strategic product for this subject, and the government of Paraguay started a
national program for invesligation on soybean for an increase of soybean production.

Overall goal is aiming at stable productivity and the expansion of production area of
soybean through the development of breeding techniques, sustainable cultivation techniques
and the conveying of appropriate techniques to the farmers in Paraguay. This aim is in
accordance with the national plan.

Also, Overall goal of the Project is to meet the nceds of Paraguay. As the breeding and
cultivation techniques in Paraguay had been introduced from Brazil in the past, there were
strong needs to develop original varieties that are adapted to the characteristics of Paraguayan
climate and soil conditions. The Project purpose is to enhance CRIA's researchers' capability

on breeding and improvement of cultivation techniques.

(2) Relevance of the Project Purpose

The project purpose is to enhance the research capability of CRIA related to breeding,
cultivation and soil management in soybean production for the development of appropriate
varieties and sustainable cultivation system. As CRIA is a main national research institute for
soybean, the project purpose is to strengthen research capability of CRIA. This is agreed with

the overall goal as well as the necessity of the implementing organjzation.

3-1-2 Effectiveness
(1) Effectiveness in Terms of the Project Purpose

Agricultural cooperatives and producers appreciate improvement of the research
capability of CRIA.

As for the linkages with other institutions, research subjects shared with CETAPAR and
close collaboration among CETAPAR and other institutes was established. Also, breeding
material and technical information were obtained from Japan International Research Center
for Agricultural Sciences (JIRCAS), which has been implementing’a research project named
"Comprehensive Studies on Soybean Improvement, Production and Utilization in South
America" and from the Brazilian Agricultural Research Corporation (EMBRAPA).

The results of the Project activities have been widely recognized among soybean
producers in Paraguay with transference of outputs through presentation of new varicties,
seminars, field days and exposilions.

The project purpose is expected to achieve by the end of the Project period thanks to
enthusiasm by all the concerned parties.



The Project achieved in development of 2 new varieties during the project period and
CRIA gained knowledge on cultivation and soil management techniques. It shows that the
research capability of CRIA has been enhanced. The University of Asuncion highly
appreciates the research capability of CRIA.

The factors of the successful achievement are as follows;

- Techniques transferred meet the needs of Paraguay,
- CRIA gathered useful information of producers through agricultural cooperatives,
- CRIA obtained collaboration from CETAPAR and other research institutes.

(2) Major Achievements of the Project Activities
1) Soybean Breeding

Soybean varieties planted in Paraguay have been mainly bred in Brazil, so new varieties
which are adequate for local condition in Paraguay are expected to release. Breeding is carried
out with 3 breeding purposes. 7

As to breeding high yield varieties, 2 varieties of early maturing and resistance lo stem
canker (Diaporthe phaseolorum var. caulivora) were newly registered and released. They are
now propagating, 10 promising lines have been evaluated. As to breeding varieties for
appropriate cropping season, early maturing and late sowing varieties adapted o various
cropping types of soybean have been selected. As to breeding materials of resistance to
soybean cyst nematode, evaluation of genetic resources, crossing and resistant tests are
conducted. As a result 4 promising lines are obtained. A manual of DNA analysis was made.
With this manual the technology transferred was shared with other researchers.

Through above mentioned activities, efficient techniques of breeding and (esting
techniques of disease resistance etc. were transferred to C/Ps with increasing breeding
materials in CRIA. Thanks to the collaboration from the project of JIRCAS, CRIA exchange
research information with EMBRAPA in Brazil and research institutes in Argentina. Therefore
research technigues and motivation of C/Ps were raised. It is evaluated that the objects of
activities will be fully achieved by the end of the Project.

2} Cultivation

C/Ps were trained with general skill and knowledge required in agricultural study.
Experimental techniques for mycorrhiza investigation, root analysis and etc. were also
transferred to the C/Ps. With research knowledge accumulated, C/Ps carried out investigations
on establishment of sustainable sunflower-soybean cropping system, on phosphorus fertilizer
application in non-tillage sojbean production, and on utilization of symbiotic mycorrhiza in
green manure-soybean cropping system. Through the above researches activities, C/Ps
successfully obtained some findings, 1) optimum sowing time of sunflower, 2) effects of deep
application of phosphorus fertilizer on soybean growth and root development, 3) influences of
preceding green manure crops on mycorrhiza infection in soybean. Furthermore, a C/P
extended his knowledge with publishing a manual of mycorrhiza research lechniques lo other



researchers. These oulputs of research activities of C/Ps proved that (heir capability for
carrying out agricultural researches was fully advanced.

3) Soil Management

Researches were delayed at the initial stage of the Project, because C/Ps resigned their
posts. However, knowledge and techniques required for study on soil management were
successfully transferred to C/Ps, 1) in chemical and physical analysis techniques for soil
diagnosis, 2) in techniques for remote sensing with utilization of satellite data, 3) in soil
xﬁanagemenl techniques. With knowledge of the techniques transferred, C/Ps made a research
on soil diagnosis standard in order to evaluate soil properties. They studied on mapping
suitable field for soybean production in Misiones. Furthermore, they studied on improving
soil management techniques for introduction of soybean in pasture in Misiones. Through the
above research activities, soil diagnosis standard for soybean cultivation in Paraguay will be
revised shortly. A map of suitable field for soybean cullivation was made by analysis of soil
moisture condition with Landsat data. Soil management methods required for the conversion
from pasture to soybean field were also found. In order to deepen these researches, it is
advisable that C/Ps should make further research by thorough discussion with the Japanese
expert by the end of the Project.

3-1-3 Efficiency
(1) Input by Both Governments
The input from the Japanese and Paraguayan sides are summarized in ANNEX 2 and 3.

(2) Appropriateness of Input
1) Dispatch of Experts
Long-term experts for 5 different fields (chief advisor, coordinator, soybean breeding,
cultivation, soil management) have been allocated through the Project, and 9 long-term
experts and 11 short-term experts have been dispatched so far.
The timing of input in terms of experts is appropriate.

2) Provision of Equipment
Only essential equipment has been provided in limited quantity. The equipment
provided has been working properly and maintained as required.

3) Counterpart Training:

11 counterparts have been assigned Lo the Project, 7 counterparts have been trained in
Japan and 2 in the third country (Brazil). In addition, almost all counterparts were remained in
their posls of specialization during the cooperation period. Counterparts have gained practical
knowledge and techniques on soybean research so as to help them to facilitate technology
transfer to another staff members and agricultural producers.



4) Local Costs by Japanese Side
The Japanese side has supported most of the local costs related to the repair and
maintenance of equipment and fuel for vehicles. Moreover, irrigation facilities for the

experimental field were constructed by the assistance of JICA.

5) Input by Paraguayan Side
Allocation of counterparts for the Project has been satisfactory. Most of them properly
qualified for the Project. '
Regarding local costs, the Paraguayan side has covered for the assignment of clerical
employees and drivers, domestic telephone charges, water service fees, electricity fees,

facility management maintenance costs, efc.

6) Contributing and Inhibiting Factors of the Project
(Contributing Factors) ‘

- Both experts and counterpart personnel made efforts to keep a good communication. .

There was good harmonization among the groups of different research field (breeding,
cultivation and soil management)
- The Project was conducted under a close linkage with the national soybean research

program.

In order to minimize the damage of seed emergence by drought, equipment of water
sprinkling were properly installed.

Cooperation for trial manufacturing of equipment was obtained from Agriculture
Mechanization Center (CEMA).
- Proper monitoring for the Project was carried out.

(Inhibiting Factors)

- Although qualified counterpart personnel have been assigned, 2 of them were resigned from
the posts.

- Budget for local costs by Paragnayan side was not sufficient.

3-1-4 Impact
(1) Technical Impact

The varieties developed in CRIA during the previous project were introduced gradually.
In the cropping year 2000/2001, one variety “Aurora” was cultivated in 10,000 ha while
“Uniala” is 4,000 ha. Another 2 varieties newly developed in the Project “Don Rufo” and
“Pua-e” are urgently required for multiplication of seeds (o producer's needs. '

As an impact by the improévement of soil management techniques, in Misiones where
pastures fields are dominant, cultivation of soybean as a recommended crop for conversion

from pasture {ields has been promoted with initiatives of the departmental government.



Furthermore, it 1s considered that the aptitude of counterpart personuel as a researcher
has been improved (hrough experience of presentations of research result and making of

manuals.

(2) Institutional Impact
Because of improvement of researchers' capability, upgrading of equipment and
enhancement of linkage with other institutions, research environment have been improved and

will of the counterpart personnel for research activity was increased.

(3) Economic Impact

According to the data provided by Paraguayan Chamber of Exporters of Cereals and Oil
Crops (CAPECO), soybean cultivation area and production amount in cropping year
2000/2001 were respectively 1,350,000 ha and 3,511,049 tons. The yield was 2,601 kg/ha.
Also, the export of soybean in 2001 was 2,343,000 tons and US$356,315,000 according to the
statistics of the central bank. The export amount including processed items such as soybean
oil was US$491,498,000. While the total export of Paraguay was US$988,546,000, the
soybean export shared approximately 50%. Thus, soybean plays an important role in the
Paraguayan economy.

For the reference, cultivation area and production in 1997 was respectively 939,600 ha
and 2,670,003 tons.

(4) Social and Cultural Impact
The sincere atlitude of Japanese experts brought a positive cultural impact. As a result,
CRIA has become a mode] for other institutes in Paraguay.

(5) Environmental Impact
Owing to the development of appropriate breeding and cultivation techniques, soybean
cultivation area has been expanding, and also non-tillage cultivation is contributing to prevent

soil erosion.

3-1-5 Sustainability
(1) Organizational Aspects

It is considered that CRIA is institutionally sustainable even after the termination of the
Project. CRIA, that is an institution under Agricultural Investigation Direction of MAG, is a
main national research institute related to soybean in Paraguay. Also, CRIA is a main national
institution that implements the national soybean research program (PRISOJA). 15 staff
members oul of 60 staff members have assigned in the Project.

CRIA has a history of 22 years since the Japanese cooperalion to this institution has
started. Through the implementation of the Project, close relationship of CRIA with other
institutes was established. Also, CRIA has a good relation with the agricultural producers.



(2) Financial Aspects

CRIA is operated by the budgel from MAG. Therefore, there 1s worry in budgel
execution under difficult fiscal situation of the government. It is indispensable o take any
fundamental measures for CRIA to continue and develop {urther activities with assured {und
for operational costs.

CRIA has its own revenue sources such as sales of seeds of wheat, soybean, maize and
others, royalties of new varieties, soil analysis fees and so on. The income derived {rom the
sources was Gs71,728,135 (approx. US$17,900) in 2001 and Gs.149,642,860 (approx.
US$22,900) is expected in 2002. (Applied exchange rate against 1 US$/Gs.4,000 for 2001
and Gs5,000 for 2002.)

However, CRIA cannot control the flow of these revenues because most of the revenues
except contract researches with private sector is consigned to MAG.

(3) Technical Aspects

CRIA is technically sustainable on it own. The techniques transferred to C/Ps are re-
transferred to other researchers and know-how accumulated are shared among the staff
members. Through the Project, C/Ps will develop their skill by themselves. In order to
facilitate capability of counterpart personnel, financial support is necessary. As for the repair
and maintenance of equipment, it is technically possible, but financial support for the costs is
necessary.

3-2 Conclusion

The purpose of the Project is expected to accomplish by the end of project period.
Accordingly, the project will be terminated in September 30™ 2002 stipulated in
the R/D.

4. RECOMMENDATIONS AND LESSONS
4-1 Recommendations :
(1) Remaining activities until the end of the Project period
The research activities in each field have been implementing effectively and efficiently.
CRIA should make earnest efforts to attain the remaining subjects by the end of the Project.

(2) Making a long-term research plan

The Soybean research in CRIA has been implementing under the National Soybean
Research Program. In order to clarify the financial basis of CRIA, research activities in each
field should be clearly defined within the National Policy.

(3) Strengthening the financial resources of CRIA




Since the beginning of the Project, most operation costs for the implementation of the
Project has depended on the project budgel of the Japanese side.
CRIA is unable to secure the sufficient budgets necessary for the operation costs on ils own.
The income from seeds selling and royalty of varieties developed by the Project should
be allocated to the operational expenses of CRIA. In order to assure the self-development, the
system of the assurance of the financial resources should be established for the research
development by the end of the Project period on September 30, 2002.

(4) Formation and settiement of C/Ps

In the latter half of the cooperation pe!'iod, they have been settled into CRIA The
working conditions of C/Ps have been improved. The allocation of capable and enthusiastic
counterpart personnel and settlement of them into CRIA are key {actors for the future
implementation of research activities. It is desirable that CRIA will continue to make efforts
to improve the working conditions. Also, CRIA should make efforts to develop their skills and
to stimulate the motivation of research work, participating in international seminars in
neighboring countries.

(5) Exchanging information between C/Ps and other researchers.

The technology, knowledge and know-how gained from the Project should be shared
widely in Paraguay

(6) Collaboration with CETAPAR
Close linkage with CETAPAR should be reinforced for gathering various research
information and for the development of research capabilities of CRIA staff members
Continuous breeding research for new resistant varieties to soybean diseases and
soybean cyst nematoda is important. The both organizations should make an agreement on the
collaboration for technical exchange and extention before the end of the Project period.

(7) Measurement against new subjects

The new lines which have resistance to soybean cyst nematoda have been selected, and
the new varieties are expected to be registered in 2004. C/Ps are expected to try hard to breed
new varieties by using transferred techniques from Japanese experts.

A New soybean disease (soybean rust of Asian type "Phakopsora pachyrhizi") has been
detected in Paraguay. It is hoped that C/Ps try to tackle a new disease with the application
techniques and use of researcher's network obtained through the Project.

In addition, cultivation test in Misiones showed good results. It is essential for CRIA to
introduce soybean cultivation to these areas, with a use of soil management technigues of the
Project. Collaboration with local government in Misiones is a key factor (o insure financial
supports and extention matter.



(8) Reinforcement of the collaboration with the concerned organization

The research capability of CRIA has remarkably improved through 3 JJCA Projects since
1979. In the future, CRIA is expected to function as a focal point for the development of
agriculture, with cooperation of another organizations such as EMBRAPA in Brazil and

research institutes in Argentina.

4-2  Lessons Drawn from the Project
(1) Human development and capacity building

When the first project ("Development Plan for Southern Paraguay on Agriculture and
Forestry") started in 1979, CRIA which reorganized from regional adaptability test field, was
insufficient situalion as a national research institute. The first project had to resolve
insufficient institution research system,

Since then, JICA Project brought technical transfer through Japanese experts. C/Ps were
enhanced their will for research through project activities. They carried out research based on
the local needs. As a result, CRIA has become a national research center. CRIA has enough
capability for the implementation of the research activities on its own.

In the long period of the cooperation in CRIA, overall development plan should be
established from the initial stage to examine closely the type of activities in each field, that
enabling formation of human resources effectively and efficiently.

(2) Assurance of the financial resources

Technical transfer to CRIA was appropriate, and improvement of the capability of
research of C/Ps was recognized.

However, maintenance of the research level and securing of the C/Ps assignment in
future are feared because of the lack of budget in CRIA.

Since the first project started in 1979, Japanese side had been pointing out importance of
securing the self generated revolving fund. But such funds have not been realized even at the
final stage of the Project. Most of the Project operational cost except wages, and travel
allowance, are covered by Japanese side.

Without assurance of the financial resources in CRIA, technical transfer and
improvement of research capability obtained from the Project may be in vain in the near
future.

As a lesson, when the new cooperation is considered, improvement of institutional
building is indispensable, as well as improvement of researcher's capability.

(The END)



(ANNEX 1)

Schedule for The Project Evaluation Team for
The Research Project in Paraguay

Date Schedule Accommodations
1 3/10  |Narita—Sao Paolo .

(Som) (Flight)
2 11 Sao Paulo— Asuncion

(Mon) [PM: Meeting with JICA office Asuncion

3 12 AM: Courtesy call on MAG

(Tue) [PM: Asuncion—FEncaracion (by car) Encarnacion

4 13 (Evaluation in CRIA)

(Wed) |AM: Meeting within Joint Evaluation Team
Evaluation for facilities, equipment of CRIA .

PM: Report for Project Activities from C/P
Individual study from C/P, Japanese Expert

5 14 AM: Meeting for Project Evaluation
(Thu) {PM: Report making of Project Evaluation ”
(English, Spanish)

6 (15 (Fri)- |AM: Discussion of M/M for the report

PM: Signing of the report with MM "
Comment for the Evaluation
7 16 Data arrangement (holiday) )
(Sat)
8 17 Encarnacion— Asuncion (by car) Asunci
(Sun) suncion

9 18 AM: Meeting with MAG
(Mon) |PM: Discussion for M/M

Vi

10 19 AM: Discussion for M/M

(Tue) |PM: Joint Coordination Commitlee "
Signing for M/M
11 20  |AM: Report to JICA office, Embassy of Japan
(Wed) | Asuncion— Sao Paolo (Flight)

Sao Paolo—New York

12 21 New York—Narita
7))
(Thu)

13 22 Arrival Narita
(Fri)

#The member of PCM Evaluation has dispatched March 5 ~18,2002.

T
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Input by Japanese Side (Local Cost, Equipment Supply)

Fiscal year (1%) 1997 1998 1999 2000 2001
1) Local Cost
(1) Local Running Cost ¥2.500.000 ¥7.200.000 ¥8.560.000 ¥7.190.000 ¥6.500.000
.......................... (US$21,186) _(USSS1,799))  (US$69.032)1  _  T(US$67,196) T(US$52,000))
"(2) Cost for Enfightenment Activities ¥1.199.000 ¥1.017.000 ¥832.000
....................................................................................................... (US$8,626))  __....__(US$8202)] .. l.......T(USS6,656)
(3) Model Infrastructure ¥7.930.000 ¥8.239.000 ¥1.796.000
............. (USS67,203)) (US859.273)| e L TM(USS14,368))
"(4) Technical Exchange Programme ¥1.755.000 ¥1.436.000 ¥1.694.000
................................................ (US$12626)| ... .(USs11,581) (USsS1583) ]
2) Equipment T
(1) Provision of Machinery and equipment ¥9.934.000 ¥12.281.000 ¥13.486.000 ¥4.378.000 ¥6.812.000
e, (USS B4 18) (US$88,353)] . (Uss108,758)| (US$40,916) T(US3$54,496),
"""" Purchased and shipped in Japan ¥4.077.000 ¥7.869.000 ¥4.214.000 ¥1.926.000
(US$34,551) (US$ 56,612) (USS 33,984) (USS$ 18,000)
T Local Progurement T T s g57.000] 412000 ¥o272000] " ¥252.000  ¥6.812.000 |
(USS 49,636) (US$31,741) (US$ 74,774) (USS 22,916) ~(US$54,496)
"(2) Accompanied with Japanese Experts | 1 ¥2.400.000[ wa7rooo| ¥3200000]  ¥2.848.000] ¥3.142.000
(US$20,339) (US$ 17,101) (US$25,879) (US$22,784) ~(US$25,136)
Exchange Rate : (1997) 1US$=2,159Gs=118Yen, (1998) 1US$=2,700Gs=139Yen, (1999)1US$=2,955Gs=124Yen, (2000)
1US$=3,497Gs=107Yen,(2001)1US$=3,795Gs=125Yen, '
(17). Fiscal year in Japan begins in Aprit and ends in March. ** Estimation (Plan)
Dispatch of Mission
Fiscal Year 1997 1998 | 1999 2000 | 2001
Name of Mission Month 4 68 10 12 24 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6.8 10 12 2

Consulting Management Study Team

27/06 — 12/07

The Mid — Term EvaluationTeam

05/06— 18/06

Preliminary Study Team Jan. 97

4§Jmplement3tion Study Team Aug. 87
-

!

Term of cooperation is five years from October 1, 1997.

(TXHANNY)



Dispatch of Japanese Experts ' As of Mar, 2002

Fiscal year 1997 1938 1999 2000 2001 2002
Name ~—~~ Month|7 89 101112123/456 789 101112 123[/456 789101112123/456789101112123|456 789101112 123|456 789 10 11 12
Long - term
Koiji Hashimoto 1-Oct 31-Mar
(Team - Leader)
Shinji Sekiguchi 1-Oct 30-Sep
{Coordinator)
Michitaka Komeichi 1-Qct 31-May
(Soybean breeding) : )
Hisao Shiozaki 1-Oct 30-Sep
(Soil management) »
Susumu Hakoyama 1-Oct 30-Sep
(Cultivation) . .
Yasuo Osugi 15-Sep 30-Sep
(Coordinator)
Takehiko Tsuchiya 18-May 30-Sep
(Soybean breeding)
Masakazu Toyoda 1-Oct i 30-Sep
(Cultivation)
Masaru Niwa 23-Apr 30-Sep
(Team - Leader)
Short - term
Masanori Saito i 4-Apri—30-Apr
(Mycorryza)
Hiroshi Kawasaki 28-Aug__ 26-Sep
(Deep Application Method of Phosphorus Fertilizer)
Tomohide Natsuaki | 28-Aug — 21-Sep
(Soybean breeding - DNA experiment)
Michikazu Fukuhara | 30-Marf— 9-Apr
(Soil management - Remote Sensing )
Keitaro Tawaraya 8-Mar —8-Apr
(Mycorryza)
Masaru Ogasawara 8-Sep — B-Oct
(Soybean Breeding - DNA experiment)
Kazuei Usuki . 16-Feb —{15-Mar
{Cropping System)
Sergio Kurachi (*) 16-Mar  +—12-Apr
(Weed Control)
Kazunori Koyama : 16-Oct — 29-Nov
(Remote Sensing Techniques with Satellite Data Analysis)
Motokazu Kamiya : 6-Aug—  15-Sep
(Screening Test by RAPD
Jose Tadashi Yorinori(*) 18-Feb ——|[25-Feb
(Soybean Rust Diseases)

Actual period of dispatchment (*) Nikkei Third Country Expert




LIST OF MAJOR MACHINERY AND EQUIPMENT PROVIDED

*JFY

TOTAL

MAJOR ITEMS

1997

¥9.934.000
(US$ 84,186)

Automatic water distilation apparatus
Clean bench

Power supply,

Particle counter, Mini cycle

Quadrat sampling winnower

Ultralow freezer

Ice maker, , air conditioner

1998

¥12.281.000
(US$ 88,352)

CN Corder

Pick—up Truck

pH Meter

Drying Sterillizer

Soil misture meter

Soil thermometer
Sunflower Thresher
Various lavoratory utensils

1999

¥13.486.000
(US$ 108,758)

Microbus

Vehicie 4WD

Drying Oven,

Copying Machine

Freezer

Power Tiller

Mower.

Tractor,

Personal Computer and Accessories
Sprayer

2000

¥4.378.000
(US$ 40,916)

Minj Cycler

No Tillage Sowing Machine
Digital Electronic Balance

pH Meter

Ultorasonic Cleaner for Pippet
Wash Rack Shelf

Working Table

Plotter

2001

¥6.812.000
(US$ 54,496)

Large Size Truck
Parts for Seeder PLOTMAN
Parts for Harvester NM-ELITE

Exchange Rate :
(1997) 1US$=118Yen, (1998) 1US$=139Yen, (1999)1USS=124Yen, (2000)
1US$=107Yen,(2001)1US$=125Yen,

* JFY Japan fiscal year
Fiscal year in Japan begins in April and ends in March.




Input by Paraguayan Side

Running Cost, C/P, Trainee

riscal year (*1)

1997

1998 1999

2000

2001 2002

Regional Agriculture Investigation
Center (CRIA)

Running cost Gs.
529,061,956 (*2)
(US$ 245,050)

Trainee

Running cost Gs.
518,804,270 (*2) |518,804,270 (*2)
(UsS$ 192,150) (US$ 175,568)

Running cost Gs.

Trainee 3 Trainee

Running cost Gs.
108,016,000 (*3)

(US$30,889)
TotalClP 6 .
Trainee 1

Running cost Gs.
108,016,000 (*3)(*4)
(US$28,463)

Trainee 3 Trainee

Running cost Gs.

Exchange Rate : (1997) 1US$=2,159Gs=118Yen, (1998) 1US$=2,700Gs=133Yen, (1999)1US$=2,955Gs=124Yen, (2000) 1US$=3,497Gs=107Yen,(2001)
1US5=3,795Gs=125Yen,

(*1) Fiscal year in Paraguay begins in January and ends in December.
(*2) Figures shown only budget requested,not actual expenditure.

(*3) JICA project Budget. '
(*4) The aclual expenditure was 68,5% of the amount.

List of Training of Paraguayan Personnel in Japan

‘ Fiscal Name Period Training course Principal nstitute of Training
year
(=2
w2 . Agricultural Research System . . -~
| 1998|Carios Paniagua 28/09/98 - 13/10/98 Management Visit to various institutes
. . ' - Production of Upland crops under , . . . .
Adrian Palacios 22/03/99 - 27/10/99 Rotation System Hokkaido National Agricultural Experiment Station ‘
Casiano Altamirano(*) 22/03/99 - 27/10/99 |Breeding Techhique of Soybean Tohoku National Agricultural Experiment Station
STNOTAT SNIp (MaSter Coulse) proviaed
2000|Eduardo Rodriguez April-00 - March-02|by the Ministry of Education (JICA Utsunomiya University
allotment)
) Screeni i anC L ;
Carlos Chavez 27/08/00 - 07/40/00{ o0 Coning Techniques for Soybean Cystie o Eundacion MT (Brasil)
Nematode Resistance
Julio Morel (*) 26/06/00 - 20/12/00{Soil Diagnosis National Agriculture Research Center
lication of Hit ti
2001 |Pastor Kawamura 25/06/01- 01/12/01 AP cation o s;te @ data for collection National Agriculture Research Organization
of soil information
S Measuring techniques of crop growth, . . . .
Mario Diaz (") 02/07/01 - 01/12/01 yield and yield components National Agricultural Research Center for Hokkaido Region
. . Management of soil organic matter in .
Alodia de Altamirano 09/07/01 - 01/12/01 the upland farming Central Agriculture Research Center
)b David Bigler 13/08/01 - 14/09/01 icree"'”g Techniques for Soybean Cyslie 2 0a - Fundacion MT (Brasil
\ ematode Resistance
¥

(*) Assistant

INNV)

(Y XZ



el

ALLOCATION OF COUNTERPART As of Mar, 2002
Allocation Training in Japan
Field Fiscal Year| 1997 1998 1999 2000 2001 2002 | yeqr |Main Training Remarks
NAME Month[4 7 10 1[4 7 10 1|4 7 10 1[4 7 10 1]4 7 10 1|4 7 10 1 place
‘g Carlos Paniagua )
3 E |CRIA Director) = ] 98 #1
6‘ o be o e - e e 2 - o e - ——— = ——— - e = —— - a— - et = e — ——— = " m—— — | —— = w—— = — = — — = - —pr e e e e e e = e - - — e ——— - -—
@ g Daniel Bordon Amarilla To be assigned to the post
£ [ (CRIA Directonr) , ‘ December, 1999
April, 2000 to March, 2002
© |Eduardo Rodoriguez (Scholar ship/JICA
S : 00 #3 allotment)
g _______________________ e = e @ —— — - e = e o — e e = — e~ e ] = ————— f — - - — — — b > o o — > e o |l — e — — e —— o —]
'IC] Carlos CHavez
i . I AU EESR IR SR N R | _
g ——
) A To be assigned on March
d )
o |David Bigler ' 2000
§ |Adrian  Palacios
= ] 98 #2
St ] e . e o] IS PRSI S O O e | .
S |Victoriano Barboza
Cantalicio Paredez Resigned from CRIA in
+ August, 1999
= T T T A R [ | " " "[l6 months leave from Sept. |
£ |Julio C. Britez : . 1998 and resigned from
S CRIA
L5 S N b e e e — o S -
e T U ULy S U ————— e e | S —
<
£ |Alodia Altamirano
A I I I S I S _lot L I
Javier Szostak To be assigned on  April,
@ 2000

Allocation  =————-— Training in Japan
#1: Visit to various institutes #2: Hokkaido National Agricultural Experiment Station #3: Utsunomiya University



PROJECT DESIGN MATRIX (PDM)

(ANNEX &)

, VERIFIABLE MEANS OF IMPORTANT
NARRATIVE SUMMARY INDICATORS VERIFICATION ASSUMPTION
OVERALL GOAL
Stable productivity and an expansion of production arca
of sovbean will be realized through the development of
breeding techniques. sustainable cultivation techniques.
and the conveying of appropriale icchniques to the
farmers in Paraguay, thus contributing to the stability
and developmenl of Paraguayan cconomy:.
I.Result of study about
1.Improvement of | relevant rescarch | 1.The results of study are
research capability of | method and technology | disseminated.
PROJECT PURPOSE relcvant  scclion  in | 2.Rcports. rescarch | 2Prices  of  agriculiural
The rescarch capability of CRIA relaled to breeding, | CRIA papers, guidelines and | products arc slable,
cultivalion and soil management in soybean production | 2.Jmprovement of | research manuals 3.C/P transferred  the
will be enhanced for the devclopment of appropriale | implementation  sysicm | 3.Evaluation  reports | relevant technology docs
varictics and a sustainable cultivation system. an rclationship  with | aboul rescarch system | not leave.

relevant organization and relationship  with

rclevant organization

4 Financial condition s
cnough and stable.

PROJECT OUTPUTS

1. The techniques for breeding of soybeans will be
improved.

2. Cultivation techniques contributing to  the
cstablishment of an appropriate cropping sysicm
will be improved. ,

3 Soil managemenl techniques will be improved.

Increase of presentation
an publication of
sufficient and
significant resulits of
sludy aboul cach
aclivitics

By cvaluation survey

Relationship among
relevant section in CRIA,
and with CETAPAR is
assured.

PROJECT ACTIVITIES

I-a. Collecting and sclecting breeding materials, and

ccological classification

(1) Colleclion and selection of breeding materials

(2) Ecological classification of breeding matcerials

1-b. Studying ihe brecding techniques ol appropriate

variclics

(1) Breeding of high yiclding varictics for ltapua/Alto

Parana

Breeding of varietics with appropriatc growing

periods for Itapua/Alto Parana

(3) Breeding of germplasm resistant 1o SCN

1 1-c. Improving thc ecvaluation mcthod of discasc
resistance

2-a.  Studying cullivation techniques

diversification of crops after/bolore soybeans

(1Y Ecological classification of sunflower

@)

for the

(2) Improvement of Lthe appropriate cropping systcm

2-b. Studying cultivation techniquces for stable and high

productivity

(J) Effective utilization of soil-phosphorus by
mycorrhiza

(2) Improvement of deep application method of

phosphorus fertilizer
3-a. Studying soil management techniques for new
arcas where soybean production is being introduced
and expanded
(1) Soil diagnosis for soybean production in Misioncs
(2) Tmprovement of soil management techniques in
Misiones

INPUTS

<JAPANESE SIDE>

| .Experis

(1) Long — term: Leader, Coordinator, Soybcan
breeding, Cultivation, Soil and lertility

(2) Short - tenm

2 Provision of equipment

3. Acceptance of traince

4.CETAPAR

<PARAGUAYAN SIDE>

1. Executing organization

2 Counterperi personncl

3 Running expenscs

4 Land, building, facilitics nceessary for Lhe project

1. Suilable C/P is allocated

2. Suitable relationship
among relevant  scclion
and organization is assured

I. CRIA is the central
institute for soybean

2. Normal condilions of
cconomical, social and
natural environment
regarding  to  soybean
produclion arc stable

3. National strategy for
soybean docs not change.




PROJECT DESIGN MATRIX  (PDM-e)

(ANNEX 5)

NARRARIVE SUMMARY

VERIFIABLE
INDICATORS

MEASNS OF
VERIFICATION

IMPORTANT
ASSUMPTIONS

OVERALL GOAL

Stable productivity and an expunsion of production area
of soybean will be realized through the development of
breading techniques, sustamable cultivation  fechniques
and the conveying of appropriate techniques o the
farmers in Paraguay, thus contributing to the stabilily and
development of Paraguayan cconomy.

Tranisition of production and
planting arca (by region)

Statistic data

National policy on agriculture is
maimained.

PROJECT PURPOSIE

The research capability of CRIA rclated to breading.
cultivation and soil management in soybean production
will be enhanced for the development of appropriafe
varicties and a sustainable cultivation system.

Progress and results of
researched in CRJA
{Theses and reporis, cle.)

Project record

I.The resulls of research and
study are widely
disseminated.

. Prices of apricullural products
arc stable.

3. Researchers remain in CRIA,

4. Iinancial condition of CRIA is

appropriate and stable.

[

OUTPUTS
1.The researchers of CRIA acquire lhe following

. Improvement of

I. Survey by inlerviews iq

. Countcrpart researchers who

techniques and improve their technical capability. rcscar.c_hcr' lccl?nical the cxperts and the] have acquired the .rclcvnnl
1y Techniques for bredding soybean capability (A(la)n{lxcqt of rcst‘:archcrs lechnolugy do not resign.
2) Cultivation  techniques  contribuling  to  the each rcscm_'rth nlhjccn\’c) 2. T?ro_]ccl racnr'd ' 2. Budget _ necessary for
establishment of an appropriale cropping syslem 1. Sla?us ofullllznpon and 3. Survey by interviews inf r.cscurch is .securf:.q.
3) Soil management techniques mmnl'cnnnce of . the experts and the 3Lmkngz‘cs .\\'lllh CETAPAR and
machinery and materials researchers other institulions are properly
3. Situation of Jinkage with maintained.
other institulions
ACTIVITIES INPUTS
I. Couplerpart researchers arc
To implement the following research aclivities <Japanese side> properly allocated.
1-a. Collecting and selecling breading materials, and 1. Experts 2. Cooperation by CETAPAR is

ceological classificalion
(1) Colleetion and selection of breading materials
(2) Ecological classilication of breading materials
I-b. Studying the breading the breading techniques of
appropriate varicties
(1) Breading of high yielding varieties for ltapua/Allo
Parana
(2) Breading of varicties with appropriate growing
periods for Jtapua/Alto Parana
(3) Breading of germplasm resistant o SCN
I-¢. Improving the evaluation method
resistnnce
2-a. Studying cultivation techniques for the diversification
of crops after/before soybeans
(1) Leological classification of sunflower
(2) Improvement ol the appropriate cropping sysiem
2-b. Studying cultivation technigues for stable and high
productivity
(1 Iiffective utilization of soil-phosphorus by mycorrhiza
(2) Improvement of deep application method of
phosphorus fertilizer
3-a. Studying soil management lecchniques for new arcas
where soybean production s being inlroduced and
cxpanded
(1) Soil diagnosis for soybean production in Misiones
(3) Improvement  of soil management lechniques o
Misioncs

of disease

1) Long-term experts

Leader, Coordinator, Soybean breeding, Cultivation,
(5 experts)

Soil fertility
2} Short-term experts
When necessily arises
2. Provision of equipment
3. Acceptance of trainees

4. A potion of local expenditure

<Paraguayan side>

1. Lxecuting organization
2. Counterpart personmel
3. Running expenses

4. Land, building and facilities nceessary for the Project.
Survey by intervicws to the experts and the

rescarchers

abtained.

. There is no critical change in
the weather condition,

. The public services such as
telecommunication and
elecireity are scenred.

a3

S

(Pre-conditions)
1. CRIA is the central research
inslilution of soybean,

8]

. Normal condilions of socio-
cconamics and natural
environment are maintained
stahle,

w

. Nationa! stratcgy on seybean
does not change.




Project outputs 1: Improvement of soybean breeding

materials for late planting)

Schedule
Items / Activities Targets ST 1eee | o08 | 2000 | 2001 | O Present status/Achievement P Regzlc;nyfor ﬁgﬁg’a‘tf't?r
EERHOEDPRENE
1. Soybean breeding * Expansion of breed-ing OEfficient techniques of breeding, e.g. shortening of breeding
. . . §cale through cycle, test for the resistance to stem canker by the toothpick
- 1-2 Studying bregdlpg technique of Ir'f'l-lm_“'eme“t,0f method and so on, have been transferred to C/P. As a result, the  Measures
appropriate varieties o breeding efficiency. breeding scale have expanded (8.6 times in the number of against
(1) Breeding of the high-  yielding * Raising of high-yilding breeding lines, 2.6 times in hybrid masses). The progress of soy-bean
varieties for the area of Itapua / varieties for the  area improvement for materials is going well. rust (P
Alto Parana ftapua. ONew varieties, Don Rufo and Pua-e, were released in 2001. pachyrizi)
?HF%rﬁ?;;gsi u:ﬂ%”:ele ctian of They are the first registered cultivars, improved by the artificial
i ;3/ dividuals at"| d fines] crosging in Paraguay. Qemonstration fields are placed at four
[Investigation of productivity and locations for. t.he pr omotion of them, . .
other ggro nomic characters of 3Ten promising lines are c_onducted ‘at.the'yleld trials. LCM142
promising lines} and LCM139 are the preliminary muitiplication of the seeds for
! the registering preparation of new variety.
(2) Breading of the varietias with + improvement of breeding
appropriate growing periods for the techniques for late planting - OAs the results of the study for seeding time, the sowing time of + Measures
area of Itapua / Alto Parana in various cropping hybrid materials for selection is estabiished around midst of - Some materials against
1) For late planting systems. : December, while the prefiminary yield trial is beginning of were lost by soy-bean
- Raising of lines for late January. the lack of rust (P,
[Hybridization, and selection of planting. irrigation pachynziy. It
individuals and lines) OAurora and LCM114 were more suitable for late planting, but water. seems to be
[Yield triaf of promising lines} are not yet enough. The individual and line selections of 47 mare severe
[Investigation of seeding time of combinations are carried out, and 7 promising lines are on late
suitable for selection of breeding conducted on the preliminary yie|d trial. planting.

(3) Breeding of germplasm resistant
{0 soybean cyst nematode

1) Evaluation of agronomic
characters of introduced cultivars
resistant to soybean
cyst nematode.
[investigation of productivity and
other agronomic characters of

[ cultivars]

« Selection for parents.
Evatuation of adaptabifity of
cultivas.

OThe agranomic characters of 14 introduced varieties were
evaluated. The resuits can be used to the parents for crossing,
and Coker6738 and Bedford were decided

on the indicator varicties for trials.

(O Continue the introduction of germplasms from Brazil or USA.

(9 XANNY)




}\O\

2) Raising of breeding materials

[Hybridization, and selection of
individuals and lines]

3) Screening techniques for
soybean cyst nematode resistance

[Studying of the RAPD method]

- Raising of lines superior
to parents in agronomic
characters.

+ Transfer of technigue on
RAPD method. Applying to
screening method.

(OThe crossing of 104 combinations were carried out among 4
years from the beginning of this project. The breeding materials
for resistant to SCN are steadily increased.

OResistance to SCN were tested in Brazil (65 lines in 1999, 850
lines in 2000, 570 lines in 2001).

OFour promising lines (LCM153-156) of resistance to SCN are
conducted at yield trials. Some af them will be expected for new
varieties in 2004,

OTechnique of experiment methods were transferred to C/P by
the short-term expert (1988, 1999, 2001).

QOTwo manuals for DNA experiment method and research
information were published.

O Two effective DNA marker were found for resistance to SCN.
However, this method still is not completely adopted into the
actual breeding.

+ To continue
with
evaluation
and
improve-me
nt of the
materials of
resistance
to SCHN .




_\f\\Project outputs 2: Cultivation techniques contributing to the establishment of an appropriate cropping system will be improved.

Schedule or
iviti 5 p t status/Achievement og | Reason for Activities
Items/Activities Targets ST toss | 1998 | zovo | o1 | ° resent status/Ac °g dolay pelities
! i 1 1 ! 1 i i ! 1 SS
T ! ! I{ i
2. Cultivation

1G varieties of F1 sunflowers were tested in three years and
the suitable varieties for the possible adaptation for the crop
before/after the soybean are being studied.

2-1 Studying cultivation techniques 1. Putlication of

N p . It
fc:: tl'llg c}lverslﬁc;mon of crops 1. Almost all the sample materials present similar ecotypes, g:,st:insed
‘:‘ ‘?__r TQD::aT‘:J:)I’a::i?z ation of To clarify suitable the M742 among them, is an early variety and its output is 2. Thetheme in
(1) Eco ﬂg teatio ecological types of similar to other varieties. the next stage
sunflowers sunflower for seed as a 2. High yield and high oil contents were obtained in the

[Examining ecological
response and  productivity
as a preceding crop of
systems}

preceding crop of soybean
and applying to varietal
selection

sowing period from the middle of July to the beginning of
August. Sawing before this period runs the risk of being
affected by the "Sclerotinia sp.” and by the freeze.

3. Two varieties, Morgan 2 and Dekasol 4040, were most

of
investigation is
the exploration
of new earlier

varieties of
suitable for preceding crop of late sowing soybean. sunflower,
. As green
manure, 5
(Z)a]m?;o‘;ii?;eg::r ?: Under testing sunflower as a preceding crop of the soybean to tons/ha of dry
ss;e;z croppIng introduce a new cropping system. material was

1. About green manure sunflower

1) For the area itapua obtained, but its

X

[Investigation of an appropriate
cropping system with
sunflower for ltapua area.
Testing sunflower for green
manure, in addition,
promising varieties for seed if
found in ecological
classification study]

To establish an appropriate
cropping system with
sunflower as a preceding
crop of soybean, for
reducing excessive
concentration on soybean/
wheat system

Combination of two green manure crops, oats and
sunflower, can obtain 8 tons/ha of dry matter and
covers soil surface about & months. If Avena is sown
as soon as the harvest of the soybean, one month
prolongation of growth period is possible and
expected more dry matter production.

Plot of green manure Avena, with growth period 102
days, obtained 8 tons dry matter and plot of green
manure sunflower, with 75 days growth period,
produced 5 tons.

2. About seed production sunflower ~

For seed production of sunfiower, sowing period after
July can accomplish 2 tons/ha yield.

However, when sunflower was sown after September,
the harvest delayed very much. And it is afraid of
missing time o sow a subsequent crop of soybean, if
late varieties were used. It seemed that the
sunflower as a preceding crop of soybean should be
sowr until August.

effects are to
be evaluated.

It is necessary
to establish, in
the future, a
special study of
the sunflower
trials as low
cost green
manure (factors
such as no
fertilizers, no
weed control
and cheap
seeds like the
use of the F2
seed).




- Schedule Pr .
[tems/activities Targets 7|t e | o0 | | D Present status/Achievement by Reason for Activities
: ; : 7 . delay hereafter
R | ss
it is expected that
2-2 Studying cultivaticn techniques In regard to the study method of the mycorrhizas, a general :Ee p:J ?ci:m;;l o; of
for stable and knowledge of the basic techniques was acquired, under the th: s chr rh?zag is
high productivity guidance of the short-term experts. To diffuse of this usecrjnZvailable for
{1) Effective utilization of To publish a manual on the technique, the Spanish edition of the manual for the method of 4 the further study of
soil-phosphorus by investigation method technical study was pressed and distributed. mvcorrhiz vy
mycorrhiza yearrhizas in
1) Investigation method Paraguay.
[Establishing investigation
method for mycorrhiza
A follow up is given
2 Techniques for To transfer the techniques 1. Thetrial _parcels were prepared again, after the cultivation Fo the study of
establishment for investigation and :Jf Brassica Sp. (Nabp) which had plgnted in a season of infection rate and
[Studying techniques for studying methods for | 08 to make a correction of the great inequalities in the trial the effc-;ct of the
establishment and increase of | increase availability of field. o . . preceding crops to
mycorthiza population in the phosphorus in the sail with 2. The rate of mycorrhizat npfectlon were ob'served in the plots .the suybean growth
field and study] activities of mycorrhiza of wheat for seeds, and in green-manure’s plots of carn, is explained
sunflower, oats and nabo, and in the fallow plots of with o through the
weeds one and weeded out one, At present, the third cycle © difference of
of observation is just over. infection rate of
3. Transitions of mycorrhizal during the growth of each crops mycorrhizas.
were cleared and most suitable time of observation was
decided.
4. 1t can not be found out any tendency of mycorrhizal
infaction on the growth and vieid of soybeans.
1. A depth changeable sowing/manuring machine was The reason why the
@ :;gﬁg‘:g: :r::t;g:epof | prepafed with the co(lab_gration o_f the CEMA, T_he sowing improyement of the
phosphous fertilizer To present an appropriate machine has the capgbtllty to adjust the manuring depth root dlstnbunpn
{Testing effective application technique for application of up t'o 15¢m under sp;l sur'face. ' was accomplishad
methods of phosphorus phospherus under 2. Withthe use of this sowing machine and through the is not solved, Two
under non-tilage] non-tillage conditions programming of the fertifization of plots to 10 and 1 Sem causes are
depth of soil, the growth of soybean and the radicular possible, one is
distribution were compared with a plot of direct seeding deep fertilizer
crop. treatment and
3. The deep fertilization consists in the tendency to extend at 3 another is the effect
deep the radicular distribution, in particular, the distribution of deeper cutting of
of the fine roots, however, this influence is not very clear in soil surface for
regard to the growth and the yield. seeding. To clarify
4. In the final year, through the discussion about data this cause, more
obtained, new trial field was selected. Syears experiences are
wheat-soybean production by the direct seeding methods necessary in the
was conducted in the new test field . Due to the soil future.
analysis of the field, it was cleared that the phosphoric acid
was distributed in the surface layer of soil.
Progress: 4 Fully Progressed 3 Progressed on schedule 2 Progressed behind the schedule 1 Slightly Progressed

T




Project outputs 3: Soil mana

gement techniques will be improved.

application for the purpose of
introduction of no-tillage
system]

Schedule
' nl R f Activiti
Items/Activities Targets ?l 1ons | 1909 | 290 | 00 [0 Present status/Achievement og | Reason for ctivities
7 0 2 re delay hereafter
I I I I 1 I I 1 ss
1 1 [
3. Soil management
-Misiones Topography shows undulating and mother  rock is -Similar to
3-1 Studying soil management Triassic sandstone. The soils derived from the weathering of this targets-
techniques for new areas where sandstone.
soybean production is being -Based on Landsat photograph, the Misiones area was divided
introduced into two zone, one for large scale extensive cattle breeding and
. — .| the other one far small scale agriculture.
(1) Soil diagnosis for soybean 512?%? g&i‘t:;ab?: 'g‘:]ac:l?; -Cation exchangeable capacity was very low (Sme) because
production in the area of soybean production and plant nutrient retaining capacity was relatively small compared to
Misiones : . other soils.
A ) preparation of soil L 3
[Investigation of soil diagnosis standard ~The work planned is being delayed because new counterpart
classification based on sail did not have enough knowledge about soil analysis.
fertility, topography and land -After finishing training for analysis of Landsat data
use capability] counterpart has came back to CRIA.
[Analyzing soil information :
using sateliite photography]
(2)Improvement of soil
management techniques ) . . o . -Similar to
suitable for soybean fields in the - Thg minor 'SUbjEC! 1) has been finished and its item will be targets-
area of Misiones continued with the subject 2)
1) Methods of conversion from -Planning Method of
native pasture to the field for conversion from native
uplan{! crops pasture to the field for
[Studymg_ method Of, upland crops and technical
conversion from native guidance for introduction of
pasture fo the upland field and no-tillage system
management of fertilizer 4




Schedule

Pr
)
[tems/Activities Targets 2| 1098 | 1999 | 2000 | 2001 ‘z’ Present status/Achievement og | Reason for Activities
1 1 I i T . re delay hereafter
SRR AR R ss
2) Sail management on the -The field experiments on no-tillage system are being conducted
weathered sandy sail Establishment of normally. A present the forth soybean cycle has been planted in -Similar ta
[Investigation of the change on sustainable soil : | field. targets-
soil physical condition, management for soybean -When planting first wheat and soybean some abnormal growth
movement of soil nutrient and production on soil derived could be observed partially in field such as the becaming
decomposition and weathering sandy rock in yellowish of the leaves.
accumulation of soil organic Misiones - Soybean yields has been increasing of remarkable rates and
matter under no-tillage system after three years the vield has reached 3.3 tons/ha.
using cover crop) -t has been shown that the wheat yield in the no-tillage system

plot was higher than in the conventional system plot. [n 2001,
wheat showed poor harvest (1.2 tons/ha) due ta effects of
drought but wheat in no-tilage system (introduced directly to
pasture) plot was 2.Stons/ha. 3
-From soil analysis, we recognized that available phosphorus
and exchangeable K, Ca, Mg are gradually accumulated within
plowing layer in all plot while in no-tillage system plot these
nutrient increased within the upper 10 cm of surface soil.
-Studying the decomposition of green manure must still
be analyzed.

-After finishing training in Japan, the head of the soil section
has came back to CRIA.

Progress: 4 Fully Progressed 3 Progressed on schedule 2 Progressed behind the schedule 1 Slightly Progressed
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