No.

Jooodddnn
Joooddobodddbn
Joooooon

Joooon

o g g

goo

990 20




oooaad

ooobooooooooooobooOoooOoooboobo0ooDO100bOObOO00DLDOUOR
pbodbogoooooobooboobbooobuooboooboooboobbooDbbo
goboobbooobooobooobbooobboobobooobboobbooobboo
gbobodobbooboboooboooobbooobbooobooobboobbooboboo
goboobobuooobooobooobboobbooobooobboobboo
gboooooooooooooooooooooooboboobooboobonooooooon
0000100000000 DLO0ObObOOO0ODbLO0ODLDbDO boobbooboobobOooo
gboboobbuoooboooobboobbooobooobboobboooboobooobobo
gbobodbobuoooboooobbuooboboooobbooobboanoobooo
gobooboobdooobooobboobbooobooobbuoobbooobboobbo
gbobodboboobobooobbooobbuoobobooobooanoo
goboobobooobooobooobbooobboobobooobooobboooboboo
gbobooobuoboboooobboobboobbooobbooobboobbooon
gobooobooobooobboobboobobooobooobboobbooobboo
goboobobooobooobooobboobbooobooobboobboooboboo
gbobooboboobooboan

gbobi11000

O O0O0000a0
ooocd O O O



O o b YA MIB

TS UINVEBLTEE
£S5 — RBIEN 2 E72 M

BT~ F BB R
(CPAC)

5 UNRRBR|
|2 HE(EMBRAPA)

100~ 200m
200~ 500m
| _500~1000m
1000~ 2000m




»
£ F3I - ERBEZLON
=Bi5

»
S — RONFTFHRBERO
HE




10 !yﬁﬁnvﬁmﬁus CROPRNG
THE PENETROGRAPH

I naesd Yoot

>
RRAI—ERVTOFIRKR
RES

>
TENATREENE

CPAC BIRHEE




v FOBEIBRE

p =

A

- 5

-bER

g
1

Sl %

a

afE




oooaad

an
goboooboooobog

HEN

I PP 1
UO0000000000O0O0OD0O0D0 e e e e 1
I PP 2
I PP 3
I PP 4
I PP 5
I PP 8
I PP 11
I PP 11
0000000000000 000000 i e e 12
I PP 12
0000000000000 00000000 e 16
I PP 20
UO0000000000O00DOD0 e e 22
I PR 22
I PP 23
000000000 0O0ODODOL0 e e 24
000000000000 DO0O00O0O0O00O0D0 e e 24
000000000000 D0O0O00O0O0OO0 e e e 25
000000000 0O0ODODOL0 e e 25

0000000000000 OODODOL e e e e e 27



I P 30

I 0 30
I 1 PP 30
O00000000000000 /7000000 e e e e 32
I 0 0 34
I I 0 PP 34
I 0 0 PP 36
I I 0 PP 38
O00000000000000000DODO i i e e v e e e neeieres e e ens 38
I 1 PP 39
I I 0 PP 40
I 0 0 PP 41
0000000000000 00D OO e e e e e e e e e e 41
0000000000000 000D0DOO i ii i e e e e e e e eaereenaen e 41
0000000000000 00000OOOD e e e et e e e aeeaeaes 42
0 44
0000000000000 00000000D0TL i e e e e e 44
I 0 45
aod

I I I 0 PP 49
I 0 PP 86
0000000000000 000000000 OO it i iiiiie s e e e e neenaas 88
I I 0 L 100
I 0 101
I N = ¥ o] =Y o = 102
I 0 7 O 103
I 0 0 104
0000000000000 000000OOLO i e e e ae 106
0 0 0 P 119
0110 0000000000000 000000 0D i e e e e e 131

U120 00000000000 0000000 i e e e e 132



doodoooooooodoaa

goooooooooooooo
00000oOooooOooo200000hb000000000000000000000O0OO
0000000000000 0ooooooooogoyoooOhalOOOOOOOOOOOOO ha
goodoooooobobooooooobboooboooouoooboooon
do0o0ooooooboooooi1ooooooooooooooooogysuooooooo
0000000 POLOCENTROOODODOOOOOOOOOOOOOOOOOOOOOOOO
O00000000000197%0000000000000EmMbrapall0 00 0O0OOODOO0O
000d00ooocCPACODODODOOOODODOODDOOO0O0O0O0OOOOD0000OooOoooo
gooooooooooo
dooooooooooobooooooooobooooboooooooooooooooboooa
goouoooobooooooooboooobboooobooonoooooboooooooon
do0o0dooooooooooooboooboboooooooobooooooooooooon
gooooooooooooooobooooooogoboooonoooooboooooooon
gooooao
do0o0doooboooooooooboooooooogobooooooooooooooooon
0000oooooooooooo192000onooddooddooooooooooon
do0o0doooooooooooobooooooooooooobooooooooooooon
oo ooooooooooboooooboooa
O00000ooooooooler/8s 00000 ooooooooooooooooa
oo00198v/2 000000000000 OO00OO00oOo0DbOOoO0ooDobOOoOooDoa
00000ooooooooo00doooooooooobooobooooggleMdoooooon
do0o0doooooooboooobooooooooobooooooooon
ddoooi190o0o03100ddddooooooooooodbooddooooooon
000000000 DO0O0O0ORecord of Discussions: R/DOOOOOOODODO DO O Tentative
Schedule of Implementation: TSIOD OO OO ODO0OOO0OO0OODOOOOOOODOOOOODOOOO
0000000000000 ooooooooooooooooon
doodoooooooboooooooooooooooo
goobooooooobooooobooooboooooooogooobooooonoooo
do0o00ooooooooooooobooooooooooooobooooooooooooon
gooooood

doooooooooobooooooad

010



(@O)H)ooooDooooooDeooo1obooooooooooooooooooDoo

gopbooooboooboooooboo

gbboobogbobooboobbooboobboobooboboobooobooan

goboobooboobooombooboobooboooboobooboobon

gobogobooobboobbuooobooobboobboobboon

(HhooooobobobobooooobobobobooobUobobDobDoobouboo

ugboooaoo

@H)oooooboooooooooooooooo@muoooooooooooooooo

ugbobooooboboobbooobooobboanoo

gbobooooood

mooo
gboobogn

gooogo
gboobogn
gooogo
gboobogn
googooo

googooo

goood
goood
gooogo
goog
goog
goog
good

goog
gboboooobooobboaobboao

00000000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000000000
(0)OOOoOOoOoOooooO

o220



gbobodoood

g19990400g1o0o0og2sd

o0 0 O0@o) |00 O0o0oo0ooooooon

O |00 1wag@)|1t0000000
10:30|0 00 000000
17:00|0 00000000 -

O 110(@)|10:31| 00000
00 |0ogdoo

O 120()| 9:00|JICAODODODODOODO
10:30|0 000000000000
15:00|00000000000Embrapald 00

O 130(0)| 90000000000 ODOCPACODODODOODOO
10:30|CPAC DO ODOODO
14:30|CPACO OO OO0

O 140@)| %:00|0000D00O0DOOO
9:40|CPACO DO OODODOOODr. Carlos Magno C. Rocha 0O OO
11:15|000000000000000000 0
12:00|0 0000000000000 0OO0ODr. Madeirald
14:00)0000000000000O000O00O0O00O0O0O0
15000 0000000000
16:15|0 0 000000000000000000KOO0O0
17:00| 0000000000

O 150(@)| 9:00|00000D00D00OD00O00ODOOODODOODOOO0nOO
13:30|00000000000000000000000

O 160() O00oOoooooooo
10:00|0000000O00O0O0OAIPERDODCODOO
13:30|0 0000000 0Entre Ribeiro0 000000000

O 170(0)| 9000000 OO0OCOACEROODODOO
10:00|000000000000000

O 180 (0) ooono

10 190@)| %:00|0000000D000D0D0O00O00DODDOODOODOOOO
17:00|0 0 0000000000000 Embrapall

11 200(0)| 8300000000000 O0O000OOONONEMmMbrapal

12 210 (0) ooono

13 220@@)| %:00(JiICAODDODODODOODODO
12:00|000000000000000
19:12|00000000 -

14 230 (0)| 7:20|000 000000

15 240 (0)(12:15|0 00000000 -

16 250 (0)|14:50|000 00

030




0oo0ooo0oooo
(0)OO0OD0OO0O00O000OOEmbrapal

O Dr. Alberto Dugue PORTUGAL 00
O Dr. Dante Daniel Giacomelli Scolari OO
O Dr. Francisco J. B. Reifschneider ooono

O Dr. Jamil MACEDO gooooad

doooooooooooooon
O Dra. Ariadne Maria da Silva oooooo
O Dr. Euclides Kornelius Jodddooooogoooooogo

(0)OEmbrapal 00000000 OCPACO

O Dr. Carlos Magno C. da Rocha 00

O Dr. Eduardo Assad Oo0ooooo
O Dr. Ismael Ferreira Graciano goon

O Dr. Euzébio Medrado da Silva oood

O Dr. José da S. Madeira Neto 000

O Dr. Sérgio Mauro Folle oon

O Dra. Leide Rovenia M. de Andrade 000

O Dra. Maria Alice Santos Oliveira ggd

O Sra. Nair Seiko Hayashida ooo

(OH)OEmbrapa0 0000000000 OOOOOOO
O Dr. José Manuel Cabral de Sousa Dias 0000000000000 a0n

(0)ODoOoooooooo

O Dr. Wenceslau J. Goedert

goboooboooboooooo

(0)OOODOD Companhia de Promogao Agricolall CAMPODO

0 Dr. Alvaro Luiz Orioli

O Mr. Kuniyoshi Yasunaga

gobooobooobgoooo
good



(DHoooao
O Dr. Ricardo Vilela de Sousa ooooooooooono
O0000000000000000000

(0)HODOODODOOODOOOABC: Brazilian Cooperation Agencyl
0 Ms. Mariana Tavares Santos O0oooOooooo
dooooooooon
O Mr. Roberto Fabeni Ricardo Junior OO00bOooOoooobOooooooon

(@OH)ooooooooooboo
goooan g

goobogno gooogd

(HoJycAooboooo

aoooan g
goobogno RN
goobogno RN
aoooan g

(10)0CPACOODOOO

ooooog oooog
ooooog 0ood
O0KOO0 oooooooao
ooooog oooog

gboobooobooboog
gooo0o0oboOoboooboboOoooOooDbDoOooboOorR/DObOOTSIDODOOODOODOO
googoboobooboboboobooobobbooboobboobooobooo o
gobooobooobooobboobboobobooobooobboobboooboboo
gbobodbbooboboooboooobbooobboobboooboooboboonbboo
gobooboboobobooobog
goooooooooobigrgogooboboboboboboboboboboboDbo
goboooboobobooobooobog

os50d



(0)ooooo

000000000oooo
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000
000000000000000
00000000000RDOTSIDOONODONONODODONO0ODO0ONOONONODONO0ONOoOn
000000000000000000

0oO00o0oooood
0000000000000000000000000000000000000000
00000000000 0000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000
000000000000 0000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000

000oO0o0o0ooon
0000000000000000000RDOOOOOOOONMOO0OOONODOOn
0000000000000O0dTSIO00000000000N00NNo0ononoonooon
0000000000000000000000000000000000000000
0000000000000000

000000000oooo
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000MO0000000000000000
0000000000000000000000000

0000000000O00o0O0on
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
00000000000 000000000000000000000000000000
0000000000000 00000000000000000000000000
oo

geQ



gbobooooboooobooooboo
gobooboobooboooboobooboobboomboobooboon
gbbooboobbooboobobooboobooobboobooboooooan
RN

(0)ODoOOoOooooooO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000

00000000 Effectiveness D000 00000000000000000000000O
0000000000000000000000000000000

00000 Impact D0 000000000000 000000000000000000
0000000000000

0000000 O0Efficency 00000000000000000000000000
00000000000000000000000000000

00000000 ORelevance 000000000000 O00000000O000O00
000000000000 000000000000000000000000
00000000000 Sustainability D0 000000000000000000000
0000000000000 MO0000000000000000000000000
0000000000000000000000000000000000000000
000000oooooon

o7gd



goodaao

gbboobbuoooboooobboobbooobooobbooobooboboooboo
goboobbdooobooobbuooobooobooobboobbooobobbooobbo
goboobboobobooobooobbooobboon

(0)ODoDODoDOoOooooo
0000000000000000000000000000000000000000
00000000000 @MO00000000000000000000000000
0000000000000000000000000000000000000000
0000000000000RDOOODOOODOO0OO0O0O0O00000O000O0ON01999
0000000000000 0000000000000000CPACOOOOOOOO
0000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 000000000000000000MO000000000
oooooo

0oO00o0Oooooon
000000000000000000000000000@MO000000000on
0000000000000000000000000000000000000000
00000000000000000000000000

0oooo0oooo
00000000000000000000000000000000MO000000
000000000000 0000000000000000000000000000
000000000000000000000MO0000000000000000
000000000000 0000000000000000000000000000
0oooooooo

0oO00o00oooo
0000000000000000000000000000000000000000
00000000000000000000000000000000000
000000000000000000000000000000000
00000000000000000000000000MO000000000000
00000000000000000000000000000000

g8



(0)OoOooooooood

ooooooo
0000000000000000000000000000MO0000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000B8000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000

oooo
000000000000 0000000000000000000000000000
0000000000000000000000CPACOOOOONODOOOOOOO
0000000000000000000000000000000000000000
000000000000 MO0000000000000000000000000
000000000000 0000000000000000000000000000
00O0O0oO0O08eBs000000
0D00O0O0O0CPACOOOOONONOONONOONODOONDOONDOONOOOOOOOOOOO
0000000000000000000000MO0000000000000000
00000000000000000000000000000210000000000
000000000000000000000

0oo0oo0oog
00000000000000000000TSIONDO0000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000

00O0oo0ooQ
0000000000000000MO0000000000000000000000
OEmbrapal 000 0000000000000 O000O000O0CPACOOOOOOODO
0000000000000000000000000000000000000000
0000000000000000000000000

00O00o0O0ooooon
000000000000000000000000110000000000000000

goQ



uboboobodabboobooboooboobbooboobboobuoobooon
gobooboobbooboobbooboobbooboobooooboonDooo
gboboooboobboboboobooobuoouoobooooboobobuoobobon
gobooboobobooboooboobboobbooboooboobobooobon
goboobogobboobooobooboobooobbooboobobooboboon
ubobooobobooobboobobuooobooobboobbooboboan

gi1no



gododoooooooa

gbobooboboobodg
(HooboboooObOooobobUoobobOoOooDboOdThe Project for Sustainable

Agricultural Development and Natural Resources Conservation in Cerrados[]

(HooooooUobobobuobUubUuobEmbrapad

(HoooooobbobuooboobooogcerACO

(O)H)oooooboooooooooooouoUoEeEMAPAD
UO0D0000000DOUNITINSD

(0)OoDOoOOooooo
00000000000000000000000000000000000000000
0000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000

(0)oooooooo

00 000000000000000000000000000000000000000
O

000000000000 @MO00000000000000000000000000
0000000000000000000000
0000000000000000000000000000000
0000000000000020/000000000000000
0000000000000000000000000000000000

(0)ooooo
00000000000 /0
00000000000 /0
00000000000 /0
0000000020000

0i11d



(0)ooooo
00000O000O000OCPACODOONDOONDONONDONONDONONDONONOOONOOOO
0000000000000000

0000000000000 000000
00000000000 00000000000000000000000000000
O
000000000000 00000000000000
00000000000000000000
00000000000000000
000000000000000000000000000
0000000000000000000
0000000000000000000000000000000000000000
oooooo
00000000000000000000000000000000000000
00000000000000000000000000000000
00000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000000000000000000000
00O00O0000000o0

ddddddooooooooooon

019940 0000000000000000000000000000R/DOOOTSIOOODO
J0dd0d0o0o0ooooooooooooooon
OO00O0Desdodbdbodbobobob0boobOooOobOobOoDOooORrR/DOO0On
O00000TSIDODODUODOUODUODUODOU detailed Tentative Schedule of Implementation:
dTSiID0000D0O0ODOOO0OD0O0O0000O0DO0ODOOOODOO0O0ODO0O0bOObOODODOOOn

gboboooboooboog
gbboobboobboobbooobooobbooboboobboobboobboon
gobooooooboobobobooboooorR/DObDODbObOODboODbOobObObObObOLbOLD
gboboobooboaaoon
goboobbooobooobooobbooobboobobooobboobboooboboo

0120



gboboobobooobooobboobbuoobbooobooobbooobobooboboo
gobooboboooboooooboo

(0)ODoOooo
0000000193000 170000310015000

gooooo
goomooo googooo goog
gboboooboobgd goog gbbooobooobboobboooboog
goood
gboboooobood goodg uboboooboooobboobbooooood

gboood
goboooboo gooogn gobooobooobooobbuooboboooo

gboooogoo
goboooboo good gobooobooobbooboboooobooon
gboboooobood goodg uboboooboooboobooobboobod

gooooo
goboboooobboooooboboooobbooobbboooobboooooon
gbooboooooobooobooboobobobmboboboboboooboooooooDo
goodboooboobooooobbobboobooboobooobooboon
ubobobooobobooobboooboooboboobbooooo

(0)ooooo
000000019930 1102700 120 20002400 [

gooogoo
goomood gooaoo goog
gooooboogn goog goboooboooboboobbuoobboon

gboooogoo
gooooboogn goobogno gboboobobooobooobbooobboooboo
goood goooo
gboboooboobgd goog gbboobobooooboooobooooboog
gooooo
gboobobobcPACOODODOOOOOOOOOOOOOOOOODOOOODnDO
gobooboobboobooobooboobuoobooobooooobooboooDo

0130



uboboooobooobbooobooon

(0)ooooooo
00000001994 00000000230015000

gooooo
ooomood gooaoo goog
goboooboo good goboooobooobooobbooboa
gbobooobood goodg ubobooooboooboobooooo
gooooboogn goog gboboobobooobooobbooboboonoo
ugoooooo O
gboboooboogd goog gbboobobuoooboboobbooboboon
goood
gboboooboogd goog gboboobobooooboooobooooboog
goood
gooooo

gobooboobbooboooboooboobobuooboobbOodoood
gobobboooobbobooobbboooobbbooobobboooboboooon
ODABCOOOOOOOODOOUOOOOOEmbrapal0 00O O0O0O0ODOOODOODOOOO
0O RrRDOOOTSIDODODOOOODOOOO

uboboooobooooboog

goboooobbooboboooboon

uboboobooobobooobbooboboon

uboooooboooooo

gooooobboooooooo

(0)OOOoDOoooo
0000000195000 26000000015000

gooooo
goomogn googooo goog
gbobooooog gboood uboboooobbooboboooobbuooboboood
gobogoboog goog ggbobooobooobbooobooooo

gboood

0140



gboboooobood gooognd ubbooobooobooobboobboonoo
HEN

gboboooobood goodg uboboooboooboobooobboobod
gooooo
gboboboboboboibobobobobobUubobobUobDUuor/DOOO
gooboooooTsibobobobobobobobobobobobobobooo
boboboboboobobooboobodU0O EmMbrapal 0000000000 ODOO
un

(0)Oooooooo
0000000199700000000200015000

gooooo
goomood gooaoo goog
goboooobod goood gogboboobboobboobboon

gbobooobood gooognd ubobooobooobooobboobbaoonoo

HEN

goboooobod good gobooobooobobooboboooobooon
gboooogoo

goboooobod good gobooobooobobooobboobog

gooooo
gobooboobbooboobbooboobboobooobooboooboboon
gbooboooooooooobooobooobobobobobobobooboboo™wooo
ugbbooboobbooboooboobooobooboobobooboobooan
goboboboooobbbooobobbooobbbooobobboooobbooon
ugobooooood

(0)ooooooo
000000019980 1102600 12000011000

gooooo
ooomood gbooaoo good
goboooboo good gobooobooooboooobo
gbobooobood goodg ubobooobooooboobooobboobod

0150



gooooo
goobooboobuooboobbooboobooboobobooboobmuooon
gboobobooooNGcGOUOOOOOOOoooOoouooooooooooooooonDo
gobooboobooboooboobmogboobooboboobuooboon
gopbooobooobooooo

000000000000000000000

(0)ooooooo
0000000000000 MO0000000000000000000000000
0000000000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000DMO0000000000000000000000000000000
oo
00000000000000000000000TSID000000000000000
0000000000 00MO000000mMO0000O00o0ononooonoooon
O00O0O0OCPACOOIDOOOODCOOOCOOONCOD30100000000000000
0000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000000000000000000000 00000000
00000000000000000000000000000” 000 TSIODOOO0O0
00000 TSIOOD0O00O0000000000000000000

goboobobooobooobboobbooobooobbuoobbooobboobobo
OOEmbrapal 0000000000 DOOOOODOOOCOOODOOODOOOODOOODOOODO
goboobobooobooobboobbooobooobbuoobbooobboobobo
gbbodobbooboboooboooobboobboobboooboooboboonoboo
goboobbooobooobooobboobbooobooobboobboooboboo
googond

0160



£3—-1

HRHFHER SIC BT 2702 27 FOEERI (199744 H)

EHH TSI ik BIBEETE

Fuirz b OFERHIRIR

B A ORE - Fil

BRIGEEE

AE FEE A E CIRE PRI TOERIR SRoEREE
AL THARS| Ve T Lo oL TREm| B8 | VR e L il SR RENEORE (Gl | EEMEL L0 N REERI AT | S FT o F P AESS
O IEE BOEREHFERL LB YR LU H e LB T FHEOLMARR UL BEEEO FANR L EEWE (51D | k. EMARFEEEORRE| v 5 Ko
vao ¥ 5 KO £ HELOPEFROBA - HEROEERE (all) I BEEE~O) E— b e LUl | oL RO TR AR . £ ]
o A O BAE ey } L L OEENEF S (OP) mEEE (OP) pi2o P, Laen.
i HETHOWEEE () R R & AR REHE (S KEERET
R EABRoRES |t o TER B AL | EARAERL £ > AK ARE0 AR RN AEOWR 02| - EARMRER & 5 LRSANNEOE | - KARABEL £ 5 METH | EDOFHO
e | FEEOIE ) (D) SR SRR SR L 2 ﬁg%?gg&
3 s X B ER [4a
f;j‘”“; RERRUABD| €5~ FAROKBOH| B8 | 107 R PRl BT S8 —% (D) Xo TR SERORTIRED| ICP BRSAAVEOBAL | B BIEES
SR % JICP ST RSB RO 5 — F KRR EEE G2 WE G {FT IR b TSRO, LA
SRk D, AEN SR OREE
B S s & n
IRELEGET 27 0| BE |- ©5- Mot awEnsomE (el Yo N OB AR OWE (R | tREESORAAEES
ok HE R O B & DR EBREN RO LR - (EERE R 50 | - v o FEROATTRENE () | kLol SEEEREEL
e | PEEENEEE ) BONROHEED L BOE| - £5— K+
LR\ momy LR EREEERAL S 5% | B | WA RAOIEET 2 | A8 A - B ARG 2 B - & BRI S T 0% - WRORE| BESRREMEL =0 T iy
@%Bﬁ MOwWE fz2l 27 LORH By VEEAGET 2+ G ’ (BE) CIRENE Y S o 5 — OMEEES ﬂ:ﬁﬁ@g}ﬂ:@
i R (OP) 2N ERMET BE b BRI BLFT O
Lax . HHEEE RN AR UEME
B0 IRolen. £ (FRRCENHLIAL| &N | LREREER (0P TR EREEE (B e - FEBOLAI BT | £ OB
S (b0 B b | IE 0B & AT Rt A e D R R B AN A HORREE (5| - 5 F L EOREN 71— S ROBE | FHMEORE R AT K|
LRI K A | ey WEMOIEME (E5) HOLEAS Enl 3 X5
DA LA TEEN (R - LERUEMED SREMEN (OF) | ABERIhooBh3
AR ECRRT | SERR BT BBTE| B | U114 AROS FEHENTREE (D) RICRMRECRARACET GBI | S TEMENTRG - HOR
BPRE S0 | BT R G B S O £ -
oW EOHE A DHE
IHCAERED | tRELEREGAEE| BN | (EELURAEOE ALY RTE L BeEE. I 58 REERNAORBERAG
HEE oM A B | BT B EEEc (B2 T BGBUY T M TR mEARE
BT | OB RSB AT| L B R ROENAETORERLERINE (55 St RIRE R 1 o /- S5 OB R
18 5 | oM P ek F e < DENR OB EAONE (58 R RIRE I
%08 EROERARERG| B | BFWEC L AT AL 7 F R0 MRS (G — DB & B
T enamnron i e FAERRoaEREtEomg| 01 XY R P RROTEE | g0 prp s
R R R T ERRE B | Y | ARBERENENE ) o (e MOBA. R HRELRV) g0
EPmOBAL k| LD bz ! g AR (58S _ N e
e X B EERR R RO pmosmEpms e | TEMS
FOHE ARCRETHIRV AT CHLUHERORRI BRI TR TN m;ﬁ%%aam%wﬁﬁiﬂz%
= Lb RO BEOR OBBOTE () i
i T o T
HEE. BB v FHRC LHAL| BF | Eo- VRN RoRE R L RRA IR E | AR ErER oS (ah) TRRELRU L ERER AN
L. R B | B B e HOBA (E1H) HBEREROTE (P I n e Fic kD EBEHA
B | 5 FBRCES|AL > AREN oS IR - Bl & BESALN (C/P) T BENEBAL., I K| - & 5 KIE
et | U et i b | A R L ARG ORS (E1) (EE M- 1 2RI & 55| Fex SHEAE.
Ei oz |EA ’ Sz LEHEHILE FEL&e 3
= 10|k RS AT BERRATTL | BB | ARl cRraA e R oNE BE) | BREEREFHOBA L IARROME| - ACEBSE~0R 5 A D | iR ok
BB | oBAL L 5| Olad e ol R RN R ORISR (OP) (B BR—am e e LTON— B
R OME # AR EREN—BRUE DU O%| LIl oBAORERY

EEMto¥R )

BARI - KRBOREET>




(@)H)ooooooooobooobooooooooooo
gobooobbooobbooobooobobooobooobbooboboon
gboboobboobobooobboan

gooobooobboooooboo
goboobooboooboobooobooboobbmoobooboooboo
gboboboobomuobobobobobobobobobobobobooboooo
goboboobogoobooobooboooboobooobooooboobobooon
gbobob™mobobooooooooboobobboooooooobobbooobooDo
gbboooooboobooooboobooboobboooboobooboboooon
ubbooboobboooboobooobooboobbooobooboboaoo
ubboobooobooobooooboobooobooboobboobooboo
gobooboobooobooboooboooooooboobboobooono
gbbooboobbooboobboobboooboobboobuooboonbobo
gopboooobobooobbooobbooobooooboo
ubbdoobooobbooboobbooboobboobooobooobobooon
gobooobooobobooobooon

gooooobooon
ubbooboobbooboobbobooboobboobooobooobobooon
goboobooboobboo™@oboooobooboobbooobooboooon
gboobooboooooooooomobobobobobooboobooooooboooo

gobooooooboobbooboobbooboobbooboboobbooboo

ubboobogbboooboobooobooboobboobbbooboonboo
ubobboobuoobbooboobobooboobooobooboobbooboo
gobooboobboobooboboobuoobbooboobbooboooobo
uboboooobobooobbooobooon
gooooobobooboobboobuoobooobooboobboobooono
uobooobooooboboobbooooo

gobooooboooboooo
gbobooobooboboooobobuoooobobobooobobobooobooon
ubboooboobooboboobbooboobboobbobooboobooonoon
goobooobboobobooobooobbooobooobboobboooboo
ubobooboooboobooobboooboooboboonobooooobooobog

0180



0000000000000 oooooo
OOooDoooooooooooooooooog
00000000000 00000Doooooo0oooDoDoooooo0ooooDnoon
OO00o00oDo00ooo0ooooooooooooooooooooooooooon
0000000 00oDoooooo0ooo0ooooooooooooooooooon
O00000000Doo0o0o00ooo0oDoo0oooo0ooooo0o0ooooooon
0000000000000 o0o00o000DOobOO0oDbOO0obOOoDbOOoDOOoDOOoDOOoDOon
000000000000 000000000oo0o0oDoonoooDooooooDoon
O0o0o00oDo0ooo0ooo0o0ooooooooooooooooooooono
0000000000000 0oooooooooooooog
00000000000 0000o0o0Do0o0ooooDoooooooooooon
OO000o00oooooooooooooooooooooooooooooooon
000000000000 00Do0oo00ooonooo0o0oDooooooooon
O0o0o0oDooo0ooDooooooooooooooooooooooooo
0000000000 00o000ooo0oooDoo0oo0o0Doooooooooon
oooooooon

O0ooooooooooo

O0Do0Dooooooooooooooooog
000000000000 0ooooooooooooooooooooooon
00000000000 00000000D000o0oo00ooooo0oonooooon
Oooooooooooooooooooooon

0000000000 0oD0o0oo0o0oo0o0ooooooooon
0000000000 00000000000000000000000000000
0000000000000 ooooooooooooooooooooooonon
000000000000 0Dooo0ooo0oooooDoooooooomoooon
000000000000 00000ORIizpctoniasolaniD OO OO0OO0OOOOODO
O00o00o0oooooooooo
OO00Do0Do0oDoooooooooooooooooooooog
000000000o0ooo0ooooooooooooooooooooom@oooDoaon
000000000000 000000000000000000D00000o00
Pasteuria nishizawae 1 0 0000000000 OO0OODOO0OOOOOODOOOO
O00o0oDoooooooooooog

0190



gbobooooboooobooooboo
goobobooobboobobooobboobbooobooobboooboboo
ubboobuoobboooboboobooboboobooboooobuoobooooo
gobooboboobobooboobooboooobbooboobbooooo
goboobdoobooboboobooobooobooboooboobboobo
ubbobooboobboooboobobooboobbooboobboobogan
gbobooboo™@obooobooboobboobuooboobobooboooboo
gbboboobooobboobuoobbooboobboobooboboobogan
goboobooobbooboobbooboobbooboooboooobooon
gboobooboooooomobobobooboboobobooboooooboooooooDo
gooooooo

gooooobooobooobboobobooooo
ubobooboboboooobobuooooboboboobobooboooboan
goboobooboooboobooobooboobmoobboobooboo
ugbboobuooboobbobbobobobooboobboobobboooon
umooboobooobooboobbooboobbooboobbooboon
goboobogboboboooboobbooboobbooboobbooboo
ubobooboboboooobobuooooboboboobobooboooboan
gboboobooboboobbooobogbnICcrRISATOD D ODODDOODLOODO
gbboobboobbooboobooobooobooboobobooboonbo
goboobooboo™mobooboobbooobooboooboobooooDoo
uboboobooobboobboobbooobooobboobobaa

gobooboboooboonon
goooooooooobobobobobobooboooobooboooooooooooo@mo
Mooboobo0bboo0obo0obbOo0obbPRODECERIIOOOODODOODODOODOO
gboboobobuooboboobboobobuoobobooboboooobooon
g000do00OPRODECERUODUOODDOODOODDOOJICADOODOODDOODOO
googobogobobocAMPOD D O0ODODOOODLOOODLOOODbDOOODOOODOOOn
gbboobbooobboobbooobbuoobobooobboobboobboooboo
gboogCcCPACODOUUODOODODUOODbOODDOODbOODODbOObLbOObODDbOObLbOOn
gboboooboooboboobbuoobobooooboog
goboobobooobooobbooboboon

0200



(@)HO1rro 80000 000DOO0OOOOODOOO
(0Ho9790 1983000 boboboboobobobUoDO
(0)HO198s0 19000 000000DOOOOOOOODOOOD
(0)H)o1esrg 19920 0000 ooooooogog
(0)H)o199s0 20000000 0boboboboobobobOoDO

0210



doodoooooooodoaa

0oo0ooo0oooo
(0)OoOoooO
0000000000000 00000000000000000000000000
oo

(0)ooooooo
00000000000000000000000000000000

(0)ooooo
00000000000000000000000000
000000000000000000
ooooooo 199400000 00045490 9000 O

199500000 00042040 5000 O
199600000 00063620 10000
199700000 00032770 7000 0
199800000 100 O I 4591 0 3000 O
199900000 11000

(Hoooobobobooo

gbobooboobboobooboobboobooobboobooobbooboan
OO00O0O00DOO0OOO0COOOEmbrapa/CPACOODOOOOOOODOOOOOOODOO
gboooobobooooboboboobobobooooboboboon
OICRISATOODOODODOOO0OO0OOOOODODOD
gobooobooobbooobooobbooobooba
ugboooaoo 199500000 ODOobOmm2s000
gobooooood 199500000 00O M14030 70000
gooogoooo 19900000 00013090 70000
uobooooboodg 199400000 DODOI3070 20000

199500000 OOoommsoeodn

19900000 DOobomveon O

199700000 ODO0D0MM46000

0220



199800000 1000051300
19900000 1100086400

gobooobooon
(Hoooobobobooo
uboboooboooboboobbuooobooobboobboobboan

(0)OoOoooooooo

0000000000000 0000000000000000M000000MM0O0
0000000000000000000000000000000000000000
000000000000000000000000000000000000O0CPAC
0001990000000 LANDOOOOOOOO00000000000000000
000000000000000000000 emailJ000000000OEmbrapa
0000000000000000000000000000000000000000
00000000000000000 LANOOODOOODOOOOOOO000ooo0onono
0000000000000000000000000000000000CPACOOD
000000000000000

(0)OOOoOO
000000000000000000000000000000000MO00000
0o0O0ooo0ooo

@)H)oooooobooboooboooo

UCPACOLUOODOODOO0ODOODDOODbOODbOCPACOODDUOODOOO
goog

0230



doodoooooooodoaa

gbobodobbuoooboooobbooboboan
(Hooooboboooooo

gboobooboobooboobboobooboobboobooboobooonbo
uboboboooboobooobbobaooboooT™MOOobooooooooboooo
goboobogbbooboooboobooobooboobooobooboboon
OOo0o0o0oO0bDhOO0OO0ODOO0OOOOODOOOOOOOOD 30DO00DOOO0DOOO
goboooboooobbooboboooobo
gboomobooboboooooooobooobooboboboboboboboooooooDo
gbooboooooobooobooboboobobobobooooooooomooooonDo
OCPACOUODOODDOOODOODUO220011900000000000bDOODnOO
ol 7o ObDOObOOb1s0 b 10000000000 0DO0D0DOD0 200000
gboogobooboobo@oboge0booboobboobbobboobo
aoooan

(0)OOOoDoOoooooO
0000000000000000000000000000000000000000
00000000000 O0O000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000MO0000.10000000000000000000

(Hooboobobobooooo
gboobooooooooboobooboboboboboooooboo@ooboooooonoo
gobooboobboobooboobobooboooboobbOooboobboOon
gbbooboobboobbooboobboobooboboobooobooboo
gdoddoooooooooooooooon
gobooboobboobooboooboobbooboobooobuooboboon
ubbooboobboobooobbobbooboobboobogboooboboon
goboogoobicpoobbooobbooobboooboboon

0240



gbobodobboobobooboboooboo
(Hoobobobobobobooooobobuobo

ugogbobobooooboobobooobbboooobbbooobobobooooobooan
gobooboobbooboobbooboobbooboobooboobobooon
goboobooboobboooboobooboobboomboobooboon
uobooooboooan
gobooboobboobooobooboooboobboobboobooobon
gbbooboobboobooboobbooboobboobooobbuoobooaon
gobooboobboobooobooboooboobboobnoobooobobon
gboobooooooooboobgoboboboboboooooooooo@mooooono
gboboooobboobbooobooobboobboooboog
gobooboooboobboooboobbooboobbooboobooboboon
gboboooooooboobobooboboboboooooooooooomooonDo
goboobomobooboobooobooboobooboboobuooboon
ubobooboboooobooonbon

(Hooooboboboboooooobuoboobooboooooo
gbobooboobbooboobbobbooboobboobooooobobooon
gobooboobbooboooboobooboobboooboobbooboon
oooooobooooo w3g wveOOooooooOooooOooooo
goboobobbooooboobbooboobbooboooboobbooboon
gboooooooboobobobooooooobobobobobo@ooooDoooDo
omobobooooooobooobobobobooooooooooooobooogonDo
gobooboobbooboooboobboobbooboooboobooobobon
ugbobooooboooobooooo
gobooboobobooboobbooboobbooboooboobbooooon
ubbooboobbooboobboobooboobbooboooooaobooboon
Ubobob0oboboobbooboobonPprestigmatal D OO DODODOODODOODOO
goboooboboobobooobooooo

gobooobooobogon

@g)H)ooooooooobooobooooooooo
gobooobooobboobbuooobooobobooooboobo

0250



O0Obeanpod mottlevirusO OO O OOOOOO0O

O O bean golden mosaic virus 0 O 0 0 0O 0O

godoooobooboooooboooooooooooboooooooooooon
0

doooooooooobooooood

gobooboobooboooboobooboobbooboobmuooboon
ubobooobooobbooobboobbaa

(OHhoooooooboooboooobooobooobooooooa

000000000 DOO00D0O00D0ODOO0DOdPhomopsis phaseoli f. sp. meridionalis
0o0o0o0ooooooooooooooomooooooboooooooooooa
gooooooooobooooooboooobooooobobooooooooo
0odoooooooooooobooooooobooooooooooooooooa
00000bO00OO0OO0obDO0ooDOoooooOooOOobOobOOooOooOoOiItiquirad
UEmogopadtel DD DDDODOOO0O0OOOOODODODDOODODDODOO0O0O0O00OOOoon
oo
gooooooooobooooooboooooobooooonobooooooooo
o000 oooooooooooboooooooooooooooboon
gooodoogoooboooooobooooooboooooboooooouoooo
0oo0o0ooooooooooooooooooomoooooooooooooooao
gooooooooon

(OH)OODooDoOoOUoOooDDOoOoOOoUO0DODOoDOoOo0DOoODODOOO

OooO0oooooo

U00D0OD0ODUOOHeteroderaglycinesl D0 OO0 0O0O0OOODOOOODODOOODOO
00000000000 CQODLO0PasteurianishizawaeOO OO0 O O00O0O0O0O0O000O0OO
000000000oDooO0o0O000000DoOO0oDOO000000DoOODDOO000OooOon
000000000ooDooO0O000000DoOooOD000D0oDoOoOODOO00Oooooo
gooo0Ooooopooooo0oO0UooooooooOoO0OUoOoooooooOoOoooo
0000000000000 000000D0O0O0O00000ooDoO0Do00ooooon
gooo0ooooooooooooooooCocoOoO0oooooooooooOoOoooo
000000000000 0D0O0O000000O0O0O000D0DODO0O000D0DOOO0O0

0260



O0BaculovirusOOOOOOOOOOOO
UO00ob0b0ob0obOobUobOg Anticarsiagemmatalisd OO0 OO OO OO Baculo-
virusODOODOOOOOOOOoOoOoooOooooboboooooooooooooobooooo
0o0o0o00moboooooooooooobooooooooboooooooooooa
0o0o00odoooooooooooooooooooooooooooooooooon
oo ooooobooooonobouoooo
0oo00odoooooooooobooooooobooooooobooooooooooo
oo boooooboooooooboooon
0000000000000 oooooooooooooooooooooon
oo ooooboooooobooooon
000doooooooooooooooooooooooooooomoooooo
ogooad
gobooooooooooooooooooooo
0do0o0odoooboooooooooooobooooooobooooobooon
Cratosomus bombina, Euripapes pennatus, Heilipus catagraphus, Cerconata anonella,
Bephratelloides pomorum O OO0 0000000000 0O0OO0OO0OOODODOODOO
0oo00odoodooobooooooboooooooooooobooooooooooo
Cerconota O 0 O OO O O OApanteles sp., Xiphosomella sp., Brachimeria annulata,
Trichospilus diatraeae N 0D OO OO OO0
0000000000000 00D00OO000O00BaculovirusOOOOODOO A, gemma-
talisO O OOOOOOOOOOOOOOOOOOOO0OO0000000000000OO0O0
gooooooooon

goboobobooobooobogon
(@H)ooooooooobooooooooooobooboooooooooboo

gobooboobobooboobooboboobooboboobooDoooDbooon
gbobooboobbooboobobooboobboobooboobbuoobooon
gobooboobooboobobooboboobuoobooboobbobbooobobon
gooboboooboobooboobbooboobboobooboobooonbo
ubbooboobobooboboboboobbooboobobooboobbooboobon
gobooboobbooboobbooboobobooboooboobooobobon
uboboooobbooobbooobooobbaa
goboooobooobooobbooboboobbooboobboobooon

0270



uboboobooboobboobobooboobbooboobboobooboan
goboobooboooobooboooboobbobboobooobuooboboon
OO0DO00OO0bOO0O0ODOoO0O0oboOOOBrachiarialOOO0OODOOODO Stylosan-
thestD O OO OOPanicumd OO 00000 0ODO0ODOODODODOODODODODODODODOODO
goboobooboobobooobooobooboooboobboobuooboboon
gboboooobboooboboobbuoooobooooboboobboobboooboo
gobooboo™@oooboboobooboobooboboobooboooboboon
ugbbooboobbooboobobooboobboboobooobooboboooobg
goboobooboooobbooboobooobboobboooobooboooboo
ugbobooboobboobbooobooboobbooboobobooboobobod
gbobogoboobboobuoobbooboobbooboobobobboobooon
gobooboobbobbooboooboobbobboobooobuooboon
gboboooooan

(OHoooooobooobooooooooooooo
0o0o00odoooooooooooooooooboooooobooogoooooooa
0o0o0o0ooooooooooooooooooobo oo™ oooooooooao
000000 Pannisetum glaucum O O O 00 Helianthus annuusD OO0 00000
0 O Canavalia brasiliensisLt O O O OO Avena strigosal D 0 0D 0 0000000 oOoQ
oo ooooobooooobooooobooooo
goooooon
oo oooooobooooobooooo
oo oooooooooooooo
0oo0Mooboodooooboooooobooooooooooooooooooao
goboooooooooboooooooboooooooa
0o0o0o0oooooooooooooooooooomobooooooooooooo
oo oooooooooooooooooooooo o
0o0o00odooooooooooboooooobooooooooboooooooooo
0o0o00oooooooooooooooooobooobooooobobooooooooa
oo oooooboooooooboooon
0o0o00ooooooboodooooooooooboooooooooooooooooa
oo oooooooooooooooga
0000000000000 oooooooooooooooan

0280



O Pratylenchus brachurusO O O OO0 0000000000 O0ODOOOOOOOODOOO
gobooobooobobooobboooboo
gbooboooooooobooboboboboboboobo™@oobooobooboooooDo
gobooobboobbooobooobobooobooooboog
gobobboooobbobooobobboooboboboooobbooooobobbooon
gbbooboobbooboobboobuoobbooboobboobuoobobon
gobooboobooboooboobooboo™ooooboobooboobon
gboboboboboobobooboboOooICrRISATHODODOOOOODO 12000000
gooogoooo
OO00O000DO0oO0O0O00DOoOo00O0U0DEmMbrapa000OOOO0OOODOO
OO0O0C0OO00OEmbrapaCNPMSOOOOOO0ODOOOOOOOOO0OODOOOOOOO
gobooboobbooboooboobooobooBeN-20000000D0O0OO
gbobobobobborsA00O00OO0DOO0bOObDODObOO0ObOOobOobOOobOobOOoDo
00000 IPAL0463[M SEMPOP90I SADCWGCII IVCC8M AFPOP8SLI O 0 O O O
goooan
goboooboobboobogbICrRISATOOODLDOODDODOODODODOOn
goboobogbbooboooboobooobbooboooboobobooobOon
ubogboooobobobuooooboboboobooboboboooboobobon
gobboooobooboobbooboobooobboobbooooobboobo
gbbooboobboobooboboobooobooboooboooboobobon
goboboooboboobobooobooobbuooobooobboobboooboo
gbbogoboobbooboobbooboobbooboobobooboobobod
gbobooboobboobbooobooboobbooboobobobboobooan
gobooobooobbooobooobbuooobooobboooboba
gbooboooooobooobooboboboboboboooooooooboobobmoo
goboobooboobboobooobooboooboobbooobOooboon
ubboobuogbooooboobooobuoobboobooboobbooboon
gobooobooobooobbooobobooon

0290



gboboooboobgd

gooboooboooooon

goboooboooboobbooobooboobbobobbooboobbooboo
gboooboobobooooooboobobooooobobob™oooboobobooobooDo

oooooooa

gobooboboobbooeblobbOoOonbOOn

geb100000DO0

TSIooooooo
oo googd ooogo Hooboot Hob
gooooooooo |ooboobo0o0oO0O0o0 |ooboooobooooobobooo
ooo (oo goooOooooooO0onO (oooooooooooooobooooo o
ooo gboooOooooooboooO (oooooooooooo
ooo googoooo
ooo0O |(0o0oooooooo goooooooOooO0ob (boooooUooooooobooooo -
ooo googd
000l |o0oo000000 |000D0000000D0D |000000D0000o0oooooOooo
O ooo goooooooooo O
go0oo0ooooooooooog
gooooooooobo |oooobooooobo0ob0 joooooooOoooOOoOooboOobooooo
oooooooooo oobooooooo ooboooooo o
gooboooooooooobooooooo
gooogono
ooo goooOoooooo0oo (ooooooboooooboooo
ooo o
ooo googoooo
ooo goooooooooo |ooooo0boooo0ob (boooooUooooooobobooooDo
000 goooooooobo |ooboooooo0oob0 (joooooooOoooOooOooboobooooo
oo gooooo ooao
goobooooooooooboogooooo o
ooao
goobooooooooooboogooooo
gooo
gooooooooo |ooboo0oooboo0Ooo0 (oboooooooooOoooboooo
gooooooogoo gooooooooooo (booo O
ooooooo
gooooooooobo |ooooboooo0obo0ob0 (joooooooOoooOoOoboobooooo
0oQ goooooooooo |ooooo0obo0oOo0DOO0 (Obooooooooooooooo -
0oQ ooooooooo® oooov EESDDDDDDDDDDDDDDDD
SDD gooooooooo |oooobo0ooo0b0ob0 (jobooooOooooboUooUoboooo -
gooooooooo g oooooooo
gopooooooo gooooo0ooOooO0obO (oooooooooooooobooooo
gboooOooooooonO (oooooobooooao o
gooooooooooo
gooooooogo
gooooooooboOo|ooooboooooboob0 (joooooOooOoOoooOoOooboOoboooo
goo|(0ooooooobOooo0 (Oboo0oo0oOoo0ooOo0oDOb0 |oobboooooDo o
goo |(0ooooooboob (ooobooooooo
ooo(odo
goo|(ooobooooooo (0bo0oO0OoooobO00 |Obo0ooOobooooooOobo0oo0ooDo
oo goooooooobo |oopboooooboooo gooooooooboooboooooon o
O

gooooooooooboooooooTsiobooo

cb00O0OO0oO0OOODbOOO0ODbOOOOO0OO0O0OO0OObOOObODbODbOODO

0300




gbobobobobobobobed20b0b0b0bO0bObDODbDOD

gedl200000000O0O

ooooog
oooooo ooo
Oo|0|(0|(0|0|0|@oojo|o
dooooooooooooooood o(o|o 0 B o SD
o|o|(o 0|o O 0
ololo|? |80 o
0O ]
Oo|0|(0|(0|0|0|@oojo|o
0ooooooooooooooooon
oooooooooooooono o |o |o
oooooooooooo 0 o
oooooooooooooog 0o
oooooooooooooooan
0o0o0000ooooooooooooooong
0o0ooooooooooooooooooooooooooondg
oooooooooo
0ooooooooooooooooooood o o
0000000ooooooooooooonoooonoooog o
0o0o0o0oo0ooooooo00oooDOoDooooDooDOoDOon 0O |o |o
oooooooooooooon
0ooooooooooooooooooood o o |o o
0oo00o0oo0oooooooooooooooog o o |o o
0ooooooooooooooooooooooad o o |o |o|o|o |o |o
googd o|lo o |o |o o ]o o |o
ocd00DOO0OODODOOOOOODODOOODOOOODOOODODODODODODODODODO

goboogoobbogi1edooaigbobooooboonobboooboboooboboon
ubboobooboobbooboobbooboobbooobobooboobbooboo
goboobogoboboobooobbooboobbbooboooboobboobooobo
ooooOooooooOorR/MOO0DOO0OOOOOOOOO0ODOODOOODOOODOODOOOOD
ugboboooobooobbooobbuoonobooon
gooobmgoooboobooboobooboobobbooboobooboobon
oooooobOoUooooooooDoOoooO0o0oDoooDOoOOoROoobboooooon
goboobogbboobooooboooboobboooboobbooboobooo
gboobobobobobobbooboobobobocPACOODODODODODODODODO
gobooobooobboobbuooobooon
goboobboobboobooobooboboobbcPACOODDOODDOODOO
uboboooobooobbooobooon

0310



oooooooooboooobo/0b0O0bDoOoO
(Hoooobobobooo
goood
gbobobobobobobobUobuobUDoRrR/DObObODODOLOTSIDODG
gopbooobboobbooobooobboooboon
gbooboobobobobocPACODODODODODODODODODODODLOD
goboopobooobooooboog
goobobobOobooboooooO19e3d 110 120 M
gobogoobboobbooobobooobbooboboon
OO0O0DOoO0OO00DOoOoboOoORrR/DOODOTSIOOOODOO199400
0
gobooobooobbooobbooobbooobboobboobboooobo
RDOOODOOOOOOOTSIDOOOOOODOOOOOOOODOOO
gboboobooboboobboobesoogoomm
ubboobooobuoobboooboobbobbooboobbooboonoong
gbooobooooobooboboobobooTsiooomiagero oo
goobooobboobobooobooobboobobooboboooboon
ggbobobooooboobooooobooboooobbobooooobobooooobooon
goboobooboboooboobooobbogbbooboobboobooobo
uobooooboobooboboooobbooobbooooo
gooboooobooobboobboobboobbuoooboboooboo
ubboooboobboobbooboobbboobooboobbooboobo
ubobooooboooan
gooogoboooboooboon
gboobobooboooooooooooogoooooooboob0om@mobobobon
gboboobuoooboobboobooboboobooboooboouboooboo
gbobobobobobobOodICRISATIODOODODOODOODODODODLDOD
gopoooobbooobbooobbooobooooo
gobobooobbooobooobboobobooobboobboooo
goboboboobobooboboboboboboomoboboboboboboo
gobooboobbooobboooobooboooobooboooboobooboo
goog

0320



uboboooobooobbooobbooobbooobboobboobboobboon
OEmbrapa0 00000000000 O0ODOODOOOOOOODOICRISATOOO
uobooobooobboobobooobboobboobboooobooan

gooogooo

gobooooboooobooboobd
ubbooboobbuobbooboboboboobboooboobbooooaonobo
UbobobobodboUOEmbrapal 000000 0O0OCPACOOODOODOODODO
gboobooboobooboooobooooboboooooocPACODDODODODOD
gopbogobooobboobbuooobooobbooobboobo
ubobobooobboobboooboooboboobboooooon
OCPACOUODO9ESUIOOU4UDOOLOOODODODODODODbODbDOODOnDO
bOoCPACUOUODOODDOODOODLDO3OOOO4UDDOODOODnOD
ubobooobbooobboobobooooboobboooboboobboobn
gooooobooon
OEmbrapa0 000000D0O00OOCOO0ODOOOOOOCPACOODOOOOOODO
gbobgooboooboooboobooobobooboobbooboobbooono
gooboooboooooo
uboooooboooooo
UCPACOUOOO0ODOODDOOODOODDOODOODLDOODbDOODDbDOODbDOO
ubbooboobbooboobbooboobbooboobboooooaonoo
gobooooboooobooboobd
OCPACODODODODODODODODODLDOmMObOOOOOOOO0DO0oOon
ubobooobooooboboaobobooooo

(OH)ooooooooooboo
goboobobuogoobooobbooboboon

uggbboboooboobobooobbboooobbbooobobooooobobooann
googoboobobooboobbooboobboobooobooboboobbon
gobooboobooboooboomobooboobooobooboooboobon
gbooooboooboobobooboboboboobobobobobooboboboaTs
gobooboobooooboobooobuoobbooboobooobooboboon
gbbooboobbooboobbobboobbooboobboobuoobobod
goboobooboobboooboobbooboobbooboobooboboooon

0330



gbbooboobboobooboboobuooboobooobooboooobooan
gobogoobod
gboboboboooooobboooboobbooboobboobooooobooon
goboomoooboobooboobboobooboobboobuooboon
gobooboobboobbooboobbooboobboobooobuooboon
ugoboooobood

gboobogn
gCPACOUODUOO0ODOOO0ODLOOODLObOODDbDOODODOOODbLOOObLDbOODDOO
gbobodbbuooobooobboobbuoobbooobooobbooobbooboboo
gboboobbuooobooobboobbooobooobboobboooboobooobobo
goboobboooboooboboobboobbooobooobboobboooboboo
gbboobbooboboobbooooo

gMobboobooobboooboon
gmooboboboboooboobobooobooboobooon
goboobbooobooobooobooobbooobboobboobboobboon
gobooobooobooobbuoobobooooboo

0o0o0oOooooooon

(0)OoOooooooo
0000000000000 00000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 000@MO00000000000000000000000
0o0o0oO0ooooooon
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 0000000000000000060100MMOO0
00MO000000000000000000000000000000000000
000000MO0O0000000000000000000000000000000
oo

0340



(0)OoOooooooo
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000
000000000000000000000000000000000CPACOOOO
0000000000000000000000000000000000000000
00000000000000000000000000000MO000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
OOCPACOOCPACOIOOOIOOONDOONODOONDOONOOONODOOOOOOOOOO
000000000000 0000000000000000000000000000
0000000000000

(0)OoOooooooo
019700 000000000000000000000000000000MO000
000000000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000000000000000000MO0000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
oDoooQ
000000000 @MO0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0o0oooooood

(Hooooboboooooo
ugbbooboobboobobooboboobuoobobooboobbooboobbon
goboobogobboobooooobbooboobboobooboboooboon
gbooboobobooboboobboobogoobooboobobooobooboobon
goooobogboobbooboobboobooboboobooobuooboboon

0350



uobooooboobooaboobooooo
gobooboobboboooboobbooboobboobooboobboooon
gbooboooooboooboobmoooooooboobobobobooooooooono
oobooobooooog
gobooboobbooboobbooboobobooboooboobooboon
gbbooboobbooboobbooobuoobboobooboobboobooan
goboobooboobooobomoobooboobooboboobuooboon
uggbbobooobobobooobbbooobbobooobobooooobooan
gooboooobobobooooboboboooboboboboooboobobon
un

(0)OoDOoooooo
0000000000000000hOO000000000000000O00O00O00OC
0000000000000 00000000000000000000000000
0000000000000000000000000000000
0000000000000000000000MO0000000000000000
0000000000000000000000000000000000000000
00000000 MO00000000000000000000000000000
000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000

00000000000000000000000000
00000000000000000000000
0000000000000000000000000000000000000000

goooooboooon
(@O)H)oooooooooboooboooo

goboobooboobboobooobuoobboobboobooobuooboon
gboboobogbbcPACOUOODOODDOODOODDOODbDOODDOODOO
CPACOOO0OODO0ODOODOOOODODODODOODOODODODODODODODOO
gobooboobboobooboooboobooboboobbooboobboo
ubbooboobbooboobboobooobbooboobboobogooan
goboooboooboooon

0360



ubobooboobboobooobobooboooboobboobuooboobban
gboboobogobbooboobobooboooboobbooboooboooboo
gboboboboboboboboboboboboboooboocPACODDOOOO
goboobogobbooboooboobooobooboooboobooobobon
gobooobooobboobbuooobooobbooooboog

(Hoooobobobooooo
OCPACOUOOIDODODODODODODLODOODOODODODObDODbDODOnDO
000000000000 00000000O00D0OCPACOODOO" Dia de Campo”
ugbbooboboboobooobuoobboobuoobooboooobooboonobg
gboooooobooboooobogobocPACODOODUODODODbDODbOODODODODnDO
gobooobooobbooobooobboobbooobooobbooobo
gboobobOoCcPACODOODODODODODODODODODOOOODODODO
gobooboobboobooobooboobbooboobboobuooboon
OOoo0DOoO00bOOoO00O00DOoOoDbDbDbO0OO0O0oOO® DiadeCampo” DOOOOO
gooooobboooooooon
goboobogbboobooobcPACOODOODDOODbDOODDOODbDOOn
gboobooooooooboobgoobobobobomoboboboooboobooooonoo
goboobooboboobooobooboobbooboobbooboobobon
uoboooobooooboog

(@H)ooooooooooboo
gbbooboobbooboobobooboooboobbooboobuoobooan
goboobooboobooobooobooboobboobooboooboom
OO0O0OO0OO0O0DCPACOOUOODOODOODOOOODOODODOCPACOOEmMbrapa
gobogobooobboobbuoooboooboon
OO00000000 Embrapall CPACOOODOOOODOOODOOCPACOOOODOO
gobooboobooboobobo™oboobooboboobooboobooboon
gobooboobooboooboobmoobooboooboobuooboon
ubobooooboboabbooobooobboooobooon
OCPACODODOOO" DiadeCampo” 00000 DODOOOOOODDOOODOOODOOO
ubobooooboboabbooobooobboooobooon
gobooboobbooboobboobooboboobmocpPACOODDOOn

0370



gbobooboobboobooobobooboobbooboobbooboobbon
goooboobobooobooboooboboboobooobuoobooobooboo
ugbobooobobooobbooboboooboboobboobbooobooboooboo

(Hooooboboooooo
gogbboboooboobobooobbboooobbbooobobobooooboooaon
gobooboo™@ooobobooboobooboobbooobooboooboboon
gbboobodabboobuoobbooboobboobooboboobooobooon
goobooooobobobooooboboboooobooboboboooboobobon
ugbbooboobboobuoobbooboobboobuoobbooboobobod
ugbbooboobboobooboboobooboobboobooobboobooan
gbboobtb20bogoboobbooboobbooboobobooobooonbo

gobooooboogod
uboboooobooobboabboao
goobogobooobboobobooobboobboobobooobboobboooo
goobogobooobboobobuooobooobooobboobbooobooobo
uboboobboobooobbooboobobbbooooboooobbooboooaoboo
gboboobuoobbooboobboobooobobooboooboobboooobobon
gboboooboooobooonbon
gbobOocCPACLOUODOODDOOODUODOObDOODDOOLDDbDOODbLOODDbDODbDDO
ubbooboobboobooboboobboobodbbbbooboobbooboo
gbooobob™oobooboobobobooooboboooobooboboooobOoDbo
gooogoooo
ubobooobobooobboobbuooobooobboobboobboan
goboooboooboobooobuoobooobooooboobbooboobboo
ubboboobbooboobbooboobboobobooobuoobooobooboo
goboobooobooboooboobboobooobooboobbowoobooobo
goboobogboobboobooobooooboobooooboobboobooobobo
gbooooooooboooooobobooboboobobobobobobobooens
gooobooobooboobo™moooboobooboooobbobooboobon

ubbooboobbooboobooobboobbd

0380



ged3sqooobobOoboboboooboobobobooboon

iEELEEEEEEE oDooo oooooO
0Doo00 0oooo 0ooooool oooo
00000000 (000000000000 0 only o0 A
00000000 (0000000000 0 only A
ooo 0000000000000 O only o A
00000OO0O0D |000000000000000 ooo odo( a
00000000 |00000
O 000000mMO000O0o0od 000 o
00000000000
000000OO0D |000000000000000 O only
oo DoooQ
000000000000000 000 o
0000000000000
00000000000 0 only(00) A
00000D0O0D |000000000000000 000 o
oooooO e REEELEEEEEEEE ooo A
000000

oOUObO0OADdODO

gbooobooboobuoomooboobooboobobooobboobooboobon
goboobooboboobdoobbooboobbooboobboooboobbon
ubbooboobbooboobbodbbobobooboobboobooobooboo
goboobogboboobobooboobobooboobbooboobbooboobbo
ubbgoboobobooboobbodbboooboobooobuoobbooboaboo
gobooboooboobbooboobbooboobbooboooboobboooba
ugboooaoo

goboooobboooooboo
gbobobobobooeb40b0b0O0OODODODODODODODOODODODO
gobooobooobboobbuoooboooboboooobooboo
UbobobobOobobOobcPACOUODODODODODbDOOOCPACOOJICADODO
googbooobooboobooboobo™mooobooboobooboobuooong
gopbooobooobooooo

0390



gedi4dbnooooOobObObDObOObObOOD

goooaoogan gooodg
gooog gooad gooog
gbboooogbooo |joobogobogodnoog o
gbobdgooob |oboboboobgn O
u googdoogooogogn o
gbboooobobo |jgaoobaoboogonoboboonooaoaoodg o
gbobooobad gbboobmaboboagbooboooogaan o
goog
gobooooboobo |ggooboooooooooooogooog
u gooogboboobboooooobooboobooboobo
agoognd
goobgooodoog o
gboboooobbbo|jgaoobgaobogonoooonn
agboogd goboogdoooobooobaogboogonong o

ocOobOobOobOOOOObOOoOoOooOOobOOobOobOobObObObOObObOADODODODOO

goboooobood
U0000ooooooooooooooeebooioooooooboioonononooniee4dn
goboooboobobooobooobbooobboobobooobooobbod
gboogoboobbooboooboobbooboobboobbooboOob crPACO
OO0 Embrapal 19930 0000000000000O0O19930 199700000000 0O0OOO
goomoobooboobbooboooboobooobooboobbooobooboo
gboboobobooboobbooboobbooboobboobooboobboobooboo
gboogobg CcCPACODDOUODOOODOODDOODbOODODDOODLOOODbOODbDOO
gboboobbuoooboooobbuoobbooobooobooboan
gboboooboooboboobboon

gbobodobbouooboboooobboobboooboooboboobbooooo
gomoooobooobooobooobooobboooboon

googooboobooboooboobboboboobboooboobboooboobobooboo
gobodoboboobbooobooobboobobg

0400



00000000oooon
000000000000 00000
(0)oooooood

OCPACOOOOIDOONDOONDONONDONONOONONDONONDOONDD Embrapal 000
0000000000000000000000000000000000000000
000000000060500000000000043000000093000000
03700000500000000000000
000000000000000000000000000000000000MMO0
00000000000000000000000000000CPACOOOOOOOO
00000000000000000000000000

el sSO0CPACODOOODO

oon 00 oo
oon 93 o0 370000 500
gooog 60
gooogo 184
gooog 93
g 430

(0)OOOoDOooo
00000000000000000O00Embrapal 000000000000000
OOCPACODODOOOOONONOOODONONODODNONNOODNONONOONONONOOONONONOO
0000000000000 00000000000O0CPACOOOOONOOOOOOO
0000000000000000000000000000000000000000
OCPACOOIODOOODONONODOONONINOODONONOODNDNONODODONONONDDONONONOO
OooooooO

uboboooobboabbooobooobboooobooon

000000000000 00000

(0)OoOooooooooo
0000000000000000000000000000000MO0000000
000000000 0000000000000000000000000000000
0000000000000 000000000000000000000000000

0410



gboboboboboobobooboobooobooobocPACODODODODODODO
goog

(Hooooboboooooo
OEmbrapa0 00000000000 O0OOOOODOODOODOODOOOODOODOODOO
gboobobOobOocPACOUODODOOOUODODODODODODODOCPACOOO
gobooboobboobooboboobooobooboobboobuooboboon
uboboooobooobboobbooboboooboood

(0)ooooooo

OEmbrapa0 00 000000000000 000O000C0O0O0O0O0O0O0OOOOOCO
D00O00O00OCPACOOONOODOONOODOODODOOOODOOOOODOOOOO
Embrapa0 00 0000000000000 0000000000O00O0O00O0O0OO
0000000000 000000

OEmbrapa0 0000000000000000000000O0O00O0O00OOOOOO
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000000000000000000000000000000
0000000000000

ooboooobooobobooobooon

(OH)oooooooooboooboooooooo
ugbbooboobbooboooboobboobooboboobooobooboo
goboobogb CcPACOOUODDOOCPACUDDOODDOODOODODDOODOO
uboboooobooooboboobbooooo

(0)ooooooo
0000000000000 00000000000000000000000000
0009300000000003000000000000000000000000
000000DMO0000000000000000000000000000000
000000000000000000000000000000

0420



(0)OoOoooooooo
0000000000000 0000000CPACOOONONOONONOONONOONONOOOO
0000000000000 000000000000000000000000000
0000000000O00CPACOODOOOOOOOOOOODOO

@)H)ooooooooobooo
gJicAld0boogoboobboobuoobboobooboboooobuooboon
gbooboboooobooogooogoJicAbgooooooooooooooogonoo
goboobogbbooboopbocPACODOODDOODOOODDOODDOOOn
gboboooobooobboaobboao

(0)OoDOOoooooo
OCPACOODOOOOOOOOCPACOOOODNDO1975000000000000000
00000000000 10000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 0000000000 Embrapad 00000000000
0D0000O00O0OCPACOOOONDONONOONONOONONODONONOONONOONONONDOOOO
0000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
CPACOOOO0OOOOCOOONOONONDOONDODOONONDOONODOOOOOONOOOOO
0000000000000000000000000000000000000000
000000000000000000000

goobogooboooboboobobooobbooobobooobbooobbooboboooboo
gbbboobooboboobboobuoobboobuobooboobboobooaobobo
gobooboobobbooobbooboooboobooobobooobooboobbon
gooooooo

0430



goodaao

gbobodobbuoooboooobbooboboan
(HUoDOooooboobOobooOgoa9r7 O 19990

goboobooboobooboboobooboobmoooboobuooboon
uboboooobooobboobbuoobboobboo
gboboooboonbobonobg7ryd 19850
ubobooboobboobooobobooboobbooboobbooboobobod
gopboooboooboobboobbooboom
O00b00obO0obDOoo0oO00b0O0OoOresrd 19920
gobobooboooobobooobbboooobbooobooobobooobooboog
gopboooboooobogoo
O000000D00ODO1994 0 19990
goboooobbooboboooboboooboboooo

(Hooooobobobooooo

gobooobooboog

gboobgoogoeeenuo3atgooooon

goboooboogn
OO00DOO0O000O0oOoboDOOoOoboOoOobOOdBaculovirusDOOODOOOOOOODOO
gobooboobbooboobbobbooboobocPACOODODODDOOn
gbbooboobbobbooooobbooboobboboobooobooboo
gboobobobgboOoABCOO 20000 00000000DO0ODOODODOOOODOODO

gobooobooobobooobbuoobooobboooboo

OEmbrapa0 00000000 OCOO0ODOOODOOOOOOODOOODOOOOODOOO
goboboobbooboobbogboCcPACODOOD CPACOODDUOODOODO
ugboooaoo
goboobooboobbooboboobooboobboooeooboonbogon
ooboooboooobobooobooon

ubobooooboooobooao
gobgobooboobboobooboobbooboobomuooboooboo
uobobooobboobboooboooboboobbooooo

U440



ugbooooobooboobogoaon
goboobooboooboobmoobboobooboobobooboooo
ugobooooboooaon
goooooboooooo
goobboooobobooooobooboboooobobooooobobboooooboobo
Embrapa000CPACOUOOCOOOOOOOOOOOODOOODOOD
goboooboobboobbouo cPACOODOODDODODODDDbDOODDOOn
goobeoooooboobooobobobobooboboobmobobon
gooboooboooboboobbuooboboobobooon
ugboooooooan
ubboobuodoboobbooboobboobuoobbobbuooboomoon
gobobooobobooobooobboobobooobooobboon
goboooobooboobobobobobbbobo@mooooboobobOoDo
googoobooboooobooboobooobuoobbooboobobooboo
gbobodobbuooboboooobboobboan
g2o0000bboobbooobboobboooboooboobboobooon
good
O CPACO Embrapal 00 000D0ODOOOODOOODOODOOOODOOODOOOO
gobooboboooboboobobooobboobbooobooooDo
gbooo0ooboooobooboobooobogobogcPACODODOODOOODODOD
gobodobobooobboobbuoobbooobbooooboo

gboboooboobogd
HoooboboooboUobEmMmbrapal OO ODODOOODOODOODODODOODODODOODOO
gboobobcpPACOODODODODOODOODOOOOOODODMOOOOOOOO0OO
gobod0ocCPACODUOUODODOOODOOO0ODbOODDOODDbOOODLD

(HUEmbrapal 00000000 0OOODOODOODODBROO0OOODODODODODODOOODO
googooobmooboobooboobooboobobobboobooobooobag
gbobooboobboobooobobooboooboobooboobooobooobooan
gobooobooobboobbuooobooobobooooboog

0450



@)ocpPACODUODDOODOOUOODOODOOOOOUODODOODOUODOODOOOODO
goboobooboobboobooboboobboooboobboooboobboOon
ubboboboogoboobooobbooboboobooboobboobuoobooab
gopbogoobod
goboobooboo™@oobooboobooboobobooobooboooboboon
ugbbooboobboobbooboobboobooboboobooobooboo
gogboooooboboboooobobobouoooboobobobooooboobobon
ubbooboabbooboobbooboobbooboobobobboobooan
gobooobooobbooobboobobooobooon

(@)ooooooooooboooboooooooooooObooobooboooooooDo
gobooboobbooboooboobboooboobbooboobDbO 19990
ob31ooooood
goboobooobooboboooboobbooboobbooboobboobnooo
ubbooboobboobooboboobooobooboobboobonooab
gopbooobooobooooo

(@O)H)oooobooooooooooooooooDbooboooDooooomPACODO
gobooobbooboobbooboobbocPACUOODODODDOODOOn
gbobobooobboobboobobooobboobboobboooboobooobobo
UCPACODODUOODODO0O0ODOODDOODbLbOODODUOODDbOOODOODLbOOOn
gboobooooooooboobgoboboboboboomoboboooooooooDo
ugboobooooboooaoo

(OHoooooooooooooooooooooooooooooooooooooooo
goo

(Hoobooboboobobooooooboboboobooooboo

(OHoooooooooobOoooDOoOooOoOoobDOooODbDUOoOoDOoOobObUObObOooDOoo
JicAUODOOOooooooboooonooo

(HhooooooboboboooooobooboboboobooDobDobomoubooooboo
obobogobooobooboobobgocPACOOODODOODODODODOOOODOOD

0460



oooaad

goboooboooboboooboboo

uoboooobobooaboboo

uoboooobobooobbooobooobbaa

goCcpPACOODOODO

goboooboooooo

UOOEmbrapal 0000

UOCPACODOU

uobooooboooan

ubobooobooobboobbuoobbad

oooooooooon

1ogoooooobooboboobbooboon

2000000000000 0O0000O0O0






1 Izyv - ARFEREE (330

MINUTES OF UNDERSTANDING
OF THE JOINT EVALUATION
ON THE JAPANESE TECHNICAL COOPERATION
| FOR | |
THE PROJECT OF SUSTAINABLE AGRICULTURAL DEVELOPMENT
AND NATURAL RESOURCES CONSERVATION IN CERRADOS
IN THE FEDERATIVE REPUBLIC OF BRAZIL

With about three months left until the termination of cooperation term of the
Project of Sustainable Agricultural Development and Natural Resources Conservation in
the Federative Republic of Brazil (hereinafter referred to as "the Project") on July 31 1999,
which started on August 1, 1994, as stated in the Record of Discussions, the Japanese
Evaluation Team organized by the Japan International Cooperation Agency, headed by
Dr. Norio Nakaya, visited Brazil in order to conduct an overall review and evaluation of
the performance of the Project. In order to achieve this, a Joint Evaluation Team
(hereinafter referred to as "the Team") was formed consisting of the aforementioned
Japanese Team and the Brazilian Evaluation Team headed by Dr. Jamil Macedo .

The Team conducted interviews with the Japanese experts and the Brazilian
counterparts assigned to the Project, had a series of discussions with the Brazilian
authorities concerned, made field surveys and exchanged views among themselves.

Dr. Alberto Duque PORTUGAL, President of the Brazilian Agricultural
Résearch Corpdration, received and agreed the joint evaluation report which is submitted
by the Team (attached hereto).

Brasilia, April 20, 1999

A A, 3

Dr. Norio NAKAYA

Leader, President,

Japanese Evaluation Team, Brazilian Agricultural Research Corporation,
Japan International Cooperation Agency, Federative Republic of Brazil

Japan



MINUTES OF UNDERSTANDING
OF THE JOINT EVALUATION
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT OF SUSTAIMABLE AGRICULTURAL DEVELOPMENT
AND NATURAL RESOURCES CONSERVATION IN CERRADOS
IN THE FEDERATIVE REPUBLIC OF BRAZIL

With about three months left until the termination of cooperation term of the
Project of Sustainable Agricultural Development and Natural Resources Conservation in
the Federative Republic of Brazil (hereinafter referred to as "the Project") on July 31 1999,
which started on August 1, 1994, as stated in the Record of Discussions (hereinafter
referred to as "R/D"), the Japanese Evaluation Team organized by the Japan Interﬁational
Cooperation Agency (hereinafter referred to as "JICA"), headed by Dr. Norio Nakaya,
visited Brazil in order to conduct an overall review and evaluation of the performance of
the Project. In order to achieve this, a Joint Evaluation Team (hereinafter referred to as
“the Team") was formed consisting of the aforementioned Japanese Team and the
Brazilian Evaluation Team headed by Dr. Jamil Macedo.

The Team conducted interviews with the Japanese experts and the Brazilian
counterparts assigned to the Project, had a series of discussions with the Brazilian
authorities concerned, made field surveys and exchanged views among themselves.-

As a result of discussions, the Team agreed upon forwarding to their respective
governments the Joint Evaluation Report which in referred to in the document attached

hereto.
Brasilia, April 19, 1999

MW Sl el

Dr. Norio NAKAYA .~/ 'Dr. Jamil MACEDO
Leader, - Leader,

Japanese Evaluation Team, Brazilian Evaluation Team,
Japan International Cooperation Agency, Federative Republic of Brazil
Japan



JOINT EVALUATION REPORT
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT OF SUSTAINABLE AGRICULTURAL DEVELOPMENT
AND NATURAL RESOURCES CONSERVATION IN CERRADOS
IN THE FEDERATIVE REPUBLIC OF BRAZIL

1. INTRODUCTION
2. ACTIVITIES OF THE PROJECT

3. MEMBERS OF THE JOINT EVALUATION TEAM
(1) The Japanese Evaluation Team
(2) The Brazilian Evaluation Team

4. OBJECTIVE OF THE EVALUATION

5. EVALUATION OF THE PROJECT

5-1. ITEMS OF THE STUDY

5-2. EVALUATION METHODS

5-3. ANALYSIS BASED ON THE EVALUATION CRITERIA

6. RESULTS OF THE STUDY

6-1. ACCOMPLISHMENT IN TERMS OF INPUTS
6-1-1. JAPANESE INPUTS

(1) Dispatch of Japanese Experts

(2) Acceptance of Brazilian Counterparts

(3) Provision of Machinery and Equipment

(4) Supplementary Fund to cover local costs

(5) Dispatch of Study Teamis

6-1-2. Brazilian INPUTS

) Provision of Land, buildings and facilities

) Allocation of Recurrent Expenses

) Assignment of Counterparts and other personnel

4) Supply and Replacement of Machinery and Equipment

(1
(2
(3
(



6-2. Major Achievements by the Project

6-2-1. Evaluation of agro-environmental resources

6-2-1-1. Clarifying the distribution of plant species and defining the land use
conditions

6-2-1-2. Clarifying the conditions of soil erosion

6-2-1-3. Clarifying the actual conditions of water resources and water quality

6-2-2. Soil deterioration

6-2-2-1. Analyzing the primary impediment factors of soil productivity and improving
countermeasures

6-2-2-2. Searching for the cause of chemical and biological soil degradation and
developing methods for the improvement of the nutrient and water
supplying ability

6-2-3. Crop protection

6-2-3-1. Studying the conditions underlying the sudden outbreaks o pests and
diseases

6-2-3-2. Improving the control technology for soilborne diseases and developmg
agronomical countermeasures

6-2-3-3. Improving the integrated pest control technology and developing
forecasting technology for unforeseen outbreaks of pests

6-2-4. Crop production systems

6-2-4-1. Selecting and introducing crops adaptable to the environment

6-2-4-2. Developing the cropping system

7. RESULTS OF EVALUATION

7-1. EFFECTIVENESS (DEGREE OF GOAL ACHIEVEMENTS)
7-2. PROJECT IMPACT

7-2-1. IMPACT
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1. INTRODUCTION

The Cerrados in Brazil covers an area of 204 million hectares and amounts to about
24% of its territory. As it has been considered that 127 million hectares of land (62% of
Cerrados ) have great potential for agricultural production, the Government of Federative
Republic of Brazil has been carrying out various development plans, and agricultural
research and extension activities aiming at increasing the grain production in Cerrados.

The Government of Japan has been cooperating with the Government of the
Federative Republic of Brazil for the purpose of promoting agricuitural development,
particularly agricultural development in Cerrados. The Japan-Brazil Agricultural Research
Cooperation Project was implemented from September 1977 to September 1985 and the
second phase was carried out from August 1987 to August 1992.

Because of the agricultural progress in Cerrados, with the expansion of the
agricultural area with crops as rice, soybeans, corn, wheat, beans, etc., the agricultural
production rapidly increased. In the Cerrados, 10 million hectares, the equivalent to 5% of
the total area of Cerrados and 35% of the total cultivated area in Brazil, is being used for
grain production, and accounts for 28% of the domestic production of grain. The current
area being used as pastures amounts to 35 million hectares, which is equivalent to 17%
of the total area of Cerrados, and accounts for 40% of the domestic production of beef. On
the other hand, due to lack of consideration regarding the negative effects on the
environment caused by the rapid agricultural development, some existing agricultural
land has been badly affected from the viewpoint of plant and animal ecosystems, soil
environment,etc.

The above-mentioned circumstances led, the Government of the Federative
Republic of Brazil to request a technical cooperation program from the Government of
Japan in 1992, to improve the sustainable agricultural technoiogy which takes the
environmental conservation into account.

In response to this request, the Government of Japan through JICA dispatched the
Preliminary Study Team from July 17th to July 31st, 1993 for the purpose of confirming
the contents of the proposal submitted by the Government of the Federative Republic of
Brazil concerning the Project for Sustainable Agricultural Development and Natural
Resources Conservation in Cerrados, examining the possibility of its implementation from
a technical viewpoint, and scrutinizing its justification according to the Project-type
Technical Cooperation Scheme, so as to grasp the background of the above-mentioned
Project.

‘The Long-term Study Team was dispatched by JICA from November 27th to
December 20th, 1993 for the purpose of studying the contents of the Project and
formulating a tentative framework.

Based on the above-mentioned studies, JICA dispatched the Implementation Study
Team from April 9th to April 23rd, 1994 for the purpose of working out the details of the
technical cooperation program concerning the Project for Sustainable Agricultural
Development and Natural Resources Conservation in Cerrados (hereinafter referred to

s "the Project”), and signed the Record of Discussions (hereinafter referred to as "R/D")
for the Project on Aprit 19th, 1994, in order to commence a five year technical cooperation
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starting August 1st, 1994.
In the course of the Project, JICA dispatched the Consultation Study Team for the
purpose of formulating the detailed Tentative Schedule of Implementation.

2. ACTIVITIES OF THE PROJECT
In accordance with R/D and Tentative Schedule of Implementation (hereinafter
referred to as "TSI") signed on April 19th, 1994, the following activities are being
implemented.
(1) Evaluation of agro-environmental resources
1) Clarifying the distribution of plant species and defining the land use conditions
2) Clarifying the conditions of soil erosion
3) Clarifying the actual conditions of water resources and water quality
(2) Soil deterioration
1) Analyzing the primary impediment factors of soil productivity and improving
countermeasures
2) Searching for the cause of chemical and biological soil degradation and
developing methods for the improvement of the nutrient and water supplying
ability
(3) Crop protection
1) Studying the conditions underlying the sudden outbreaks o pests and diseases
2) Improving the control technology for soilborne diseases and developing
agronomical countermeasures
3) Improving the integrated pest control technology and developing forecasting
technology for unforeseen outbreaks of pests
(4) Crop production systems
1) Selecting and introducing crops adaptable to the environment
2) Developing the cropping system

3. MEMBERS OF THE JOINT EVALUATION TEAM
3-1. The Japanese Evaluation Team
(1) Dr. Norio Nakaya : Team Leader / Soil Fertility
Research Coordinator General, National Agriculture Research Center, Ministry
of Agriculture, Forestry and Fisheries

(2) Dr. Yoshiaki Watanabe : Cropping System
Chief of Cropping System Laboratory, Department of Upland Farming, Tohoku
National Agricultural Experiment Station, Ministry of Agriculture, Forestry and
Fisheries

(3) Dr. Shigeo Naito : Plant Protection
Chief of Plant Pathology Laboratory, Department of Agro-Environment
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Sciences, Hokkaido National Agricultural Experiment Station, Ministry of
Agriculture, Forestry and Fisheries

(4) Mr. Hideyuki Takuma : Effect on Cooperation
Senior Technical Officer, Technical Cooperation Division, International Affairs
Department, Economic Affairs Bureau, Ministry of Agriculture, Forestry and
Fisheries '

(5) Mr. Kenji Kaneko : Plan Evaluation
Deputy Director, Agricultural Technical Cooperation Division,
Agricultural Development Cooperation Department, JICA

(6) Dr. Yasutaka Uchiyama : Evaluation Analysis
Staff, International Development Associates Ltd.

3-2. The Brazilian Evaluation Team

(1) Dr. Jamil Macedo : Team Leader
Secretariat for International Cooperation,
Embrapa Headquarters

(2) Dr. Wenceslau J. Goedert : Soil Fertility
Professor, Faculty of Agronomy, University of Brasilia

(3) Dr. Ricardo Vilela de Sousa : Cropping System
General Coordinator of Soil and Water Coordination,
Department of Agricultural Production Supervision and Fomentation,
Secretariat of Rural Development, Ministry of Agriculture and Supplying

(4) Dr. Alvaro Luiz Orioli : Soil Management / Envirenmental Monitoring
Technical Manager, Companhia de Promogéo Agricola (CAMPO)

(5) Dr. José Manuel Cabral de Sousa Dias : Plant Protection
Chief of Communication and Business, Embrapa Genetic Resource and
Biotechnology

(6) Dr. Euclides Kornelius : Cropping System
Embrapa Headquarters, Department of Research and Development

(7) Ms. Mariana Tavares Santos : Effect on Cooperation / Plan Evaluation /
Evaluation Analysis
International Technical Cooperation Assistant,
Brazilian Cooperation Agency,
Ministry of External Relations



(8) Mr. Roberto Fabeni Ricardo Junior : Effect on Cooperation / Plan Evaluation /
Evaluation Analysis
International Technical Cooperation Assistant,
Brazilian Cooperation Agency,
Ministry of Externai Relations

4. OBJECTIVES OF THE EVALUATION

(1) To make a comprehensive and objective evaluation of the Project achievements
with regard to the contents of R/D, TSI and other official agreements concerned. The
cooperation term which is the subject of the evaluation is five (5) years from August 1st,
1994 to July 31st, 1999 (including the scheduled activities and outputs)

(2) To make recommendations and suggestions to the authorities of both
Governments concerned with the activities after the termination of the cooperation term of
the Project.

5. EVALUATION OF THE PROJECT
5-1. ITEMS OF THE STUDY
The Team conducted an evaluation study with regard to the foliowing items based
on R/D and TSI:
(1) Project inputs
1) Japanese Inputs
a) Dispatch of Japanese experts
b) Acceptance of Brazilian Counterparts for the technical training in Japan
c) Provision of Machinery and Equipment
d) Dispatch of Study Teams
e) Supplementary funds tc cover local costs
f) Other
2) Brazilian inputs
a) Assignment of Counterpart Personnel and Administrative personnel
b) Allocation of Recurrent Expenses
c) Provision of Land, Buildings and other necessary facilities
d) Supply and Replacement of Machinery and Equipment
e) Other
2) Project activities and accomplishments
3) Impact of the Project
4) Management of the Project
5) Future plans after the termination of the cooperation term

P S

5-2. EVALUATION METHODS
(1) The study was conducted by the Joint Evaluation Team which was composed of
the Japanese Evaluation Team and the Brazilian Evaluation Team.
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(2) The accomplishment of the activities of the Project was mainly evaluated
according to the progress of TSI, making the Performance Matrix of the Project
(ANNEX?7), because neither a clear index of the accomplishment nor expected
outputs of the activities had been expressed in the R/D.

(3) The evaluation was carried out mainly by means of presentations, interviews
and discussions with the concerned personnel and visits to the study sites.

5-3. ANALYSIS BASED ON THE EVALUATION CRITERIA
The Team analyzed the performance of the Project using the following five criteria.

(1) Effectiveness
Effectiveness of the Project implementation was assessed by analyzing the
Project achievements.

(2) Efficiency
Efficiency of the Project implementation was analyzed focusing on quality,
quantity, timing, utilization of inputs, overall management of Project activities and
other external factors which affected the implementation.

(3) Impact
Project Impact was identified focusing mainly on positive and negative indirect
impact which is related to the Overall Goal of the Project realized as of the final
evaluation of the Project.

(4)Relevance
The validity of the Project purpose was judged according to the development
policy of the Federative Republic of Brazil, the agricultural research policy of the
Brazilian Agricultural Research Corporation (hereinafter referred to as
"Embrapa"), the research program of the Cerrados Agricultural Research Center
(hereinafter referred to as "CPAC") and needs of the beneficiaries.

(5) Sustainability
Sustainability of the Project was forecasted by examining such factors as
utilization of the Project inputs and qualified Brazilian counterparts, management
capacity and resources available for CPAC, etc.

6. RESULTS OF STUDY
6-1. ACCOMPLISHMENTS IN ITEMS OF INPUTS
6-1-1. JAPANESE INPUTS
(1) Dispatch of Japanese Experts
A total of ten (10) long-term experts have been dispatched in accordance with the
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R/D and the TSI. They include team leader, liaison officer and experts in the fields
of soil and fertilizer, crop protection, crop production systems which are as stated
in the R/D.

Twenty (20) short-term experts have been dispatched.

Details are shown in ANNEX 1.

(2) Acceptance of Counterpart Personnel for Technical Training in Japan

The technical training of Brazilian counterparts in Japan started in the Japanese
fiscal year 1994. Since then, a total of twenty-one (21) counterparts were
accepted by JICA to provide the technical training in Japan in order to upgrade
their technical skills. Two counterparts are planned to get technical training in
Japan in June, 1999. All the training programs have been efficiently conducted in
cooperation with the Tsukuba International Centre of JICA and related research
institutions of MAFF. More detailed information is given in ANNEX 2.

(3) Provision of Machinery and Equipment
Machinery and equipment shown in ANNEX 3 were provided by the Japanese
side in order to carry out the Project activities. All machinery and equipment
provided have no doubt contributed to the Project activities.

(4) Supplementary Funds to cover local costs ‘
The Japanese side provided a part of the project management cost in order to
implement the Project activities in a timely manner.
Supplementary expenditure made by the Japanese side is shown in ANNEX 4.

(5) Dispatch of Study Teams

1) Preliminary Study Team
The Preliminary Study Team was dispatched from July 17th to July 3Cth,1993 in
order to clarify the background of the request, identify problems for the
implementation of the Project, and study the feasibility of the proposed technical
cooperation program.

2) Long-term Study Team
The long-term Study Team was dispatched from November 27th to December
20th 1993 for the purpose of confirming the basic framework and preconditions
indicated by the Preliminary Study Team, and jointly formulate with the Brazilian
side a tentative master plan of the proposed project.

3) Implementation Study Team
The Implementation Study Team was dispatched from April 10th to April 19th,
1994 in order to finalize the master plan and the TSI of the Project.
The R/D and the TSI were then signed on April 18th, 1994,

4) Consultation Study Team
The Consuitation Study Team was dispatched from May 26th to June 8th, 1995 in
order to formulate the detailed TSI as well as discussing the major issues related
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to the Project.

5) Advisory Team
The Advisory Team was dispatched from April 6th to April 21st, 1997 in order to
conduct an overall review and an interim evaluation on the performance of the
Project and provide advice for smooth implementation of the Project.

6-1-2. BRAZILIAN INPUTS

(1) Provision of Land, Buildings and other necessary facilities
The Brazilian side provided land, building and facilities necessary for the
implementation of the Project. All the facilities of the project sites have been very
effectively utilized for the Project.

(2) Allocation of Recurrent Expenses
The Brazilian side allocated approximately 1,200 thousand dollars of local
running costs as wages for secretary, technical personnel, drivers, field
management laborers, traveling fees, telephone, fax, fuel, mailing, electricity,
transportation and installation of equipment, etc. from the commencement of the
Project, up to the present. The recurrent expenses by the Brazilian side were
allocated as shown in ANNEX 5.

(3) Assignment of counterparts and other personnel
A total of thirty (30) Brazilian counterpart personnel and a principal counterpart of
the group of counterparts for each activity have been assigned to the Project as
shown in ANNEX 6.

(4) Supply and Replacerent of Machinery and Equipment
All the machinery and equipment provided by JICA during the technical
cooperation term have been used effectively and efficiently for the Project
activities stated in the master plan of R/D. The Brazilian side has been
maintaining those machinery and equipment properly, thus those equipment are
in good conditions up to the present. The current conditions of those machinery
and equipment are shown in ANNEX 3.

6-2. PROJECT ACTIVITIES AND ACCOMPLISHMENT
6-2. Major Achievements by the Project
6-2-1. Evaluation of agro-environmental resources
6-2-1-1. Clarifying the distribution of plant species and defining the land use
conditions

Natural vegetation types could be discriminated and mapped by using
LANDSAT-TM images in an area of approximately 40,000 hectares. The history of
land use in the last 30 years in a watershed was successfully performed through
analysis of satellite images. The comparison with land suitability map allowed to
clarify the adequacy of land use.



6-2-1-2. Clarifying the conditions of soil erosion
Soil erosion in cultivated land in Cerrados, where erosion is caused by heavy
rain in rainy season, could be precisely estimated by using optical land level.

6-2-1-3. Clarifying the actual conditions of water resources and water quality

The alkalinity and Electronic Conductivity (EC) are very important to Cerrados
area. Considering only EC as a measure of salinity, there is no restriction to use
water for irrigation from Federal District (DF). Nitrogen and Phosphorus in the
irrigation water are not restrictive, because of their low concentration in DF waters. It
is concluded that surface and ground water quality is suitable for irrigation in DF.

6-2-2. Soil deterioration
6-2-2-1. Analyzing the primary impediment factors of soil productivity and improving
countermeasures
No-tillage system combined with a cover crop has shown pronounced effects
to prevent soil degradation.
The efficient destruction of compacted layer in the soil has been accomplished
by tillage using vibro-subsoiler. Destruction of compacted soil layer promoted
elongation of plant roots. ‘

6-2-2-2. Searching for the cause of chemical and biological soil degradation and
developing methods for the improvement of the nutrient and water
supplying ability

Application of slag in soils for cultivation of maize and soybean showed
positive effects on their growth. The yield of maize and soybean increased by
introducing crops which contribute as green manure. Soil chemical properties were
improved by increasing organic matter. The characteristics and mineralization of
nitrogen in green manure was clarified.

The results obtained from the survey on the biological activities in Cerrados
soil showed that the virgin soil has higher density of mesofauna, compared to
cultivated and pasture soils.The highest habitat density, however, was observed in
the soybean field which was enriched in soil organic matter.

6-2-3. Crop protection
6-2-3-1. Studying the conditions underlying the sudden outbreaks of pests and
diseases
The following research activities were carried out by the Brazilian counterparis:
1) Bean pod mottle virus - transmission by seeds
2) Taxonomy of fungi, mainly Colletotrichum and Fusarium based on
molecular biology methods
3) Epidemiology of rust in Peari Millet
4) Epidemiology of bean golden mosaic virus



6-2-3-2. Improving the control technology for soilborne diseases and developing
agronomical countermeasures

Biological studies on soybean stem canker caused by Phomopsis phaseoli {.
sp. meridionalis indicated that the highest virulence of isolates was obtained by
inoculation test with 6-day old culture, inducing a large-sized lesion, though the
vilurence was different among isolates obtained from different districts of the country.
The disease was controlled using resistant varieties assessed and selected by a
toothpick inoculation method.

In addition, soilborne diseases of soybean and bean seedlings and their
causal fungi were determined in irrigated areas of Cerrados, suggesting inoculum
densities may increase in fields with a short-term rotation.

6-2-3-3. Improving the integrated pest control technology and developing
forecasting technology for unforeseen outbreaks of pests

a) Biological nematode control

Pasteuria nishizawae, only effective natural enemy against soybean cyst
nematode, Heterodera glycines, was introduced into a potted experiment. The study
focusing on propagation method for the parasitic bacteria indicated that high
population density was obtained with the diseased nematode inoculated to the host
plants in which was dipped into the bacterial suspension previously prepared by air
drying at room temperature for more than 7 days.

b) Biological control of soybean pest by Baculovirus

Large scale rearing of soybean insect, Anticarsia gemmatalis, for the mass
production of the insect nucleopolyhedrosis virus was established using the
following procedure. :

1) Improvement of rearing technology of Anticarsia

2) Improvement of high quality of artificial diet

3) Mass production of living virus insecticide that utilized the virus infected

Anticarsia larvae.

¢) Pests and natural enemies of tropical fruit Annona muricata (CPAC's research
project)

Pest

1) In trunk : Coleopterous Cratosomus bombina, Euripapes pennatus

2) In base of trunk : Coleopterous Heilipus catagraphus

3) In fruit : Lepidopterous Cerconata anonella

Unidentified beetle

4) In growing seed of the fruit : Hymenopterous Bephralloides pomorum

Natural enemy

1) Parasite of larva : Hymenopterous Apanteles sp., Xiphosomella sp.

2) Parasite of pupa : Hymenopterous Brachimeria annulata and Trichospilus

diatracae



6-2-4. Crop production systems
6-2-4-1. Selecting and introducing crops adaptable to the environment

Recycling technology of soil-fixed phosphate by using rotation or green
manure crops was introduced and high phosphate dissolving ability was found in
grasses, Brachiaria spp., Stylosanthes spp., and Panicum spp., adapted to the
Cerrados environment.

6-2-4-2. Developing the cropping system

Pearl millet as an optional crop to precede soybean cultivation was
experimentally proved to be effective in increasing sustainable production. The
benefits are caused by the decrease of soil compactness after pearl millet
cultivation and by the supply of organic matter from pearl millet.

For selection of pearl millet as the optional crop, which is more adaptable to
Cerrados, about 120 genotypes were introduced from ICRISAT in India. More than
half of the genotypes were evaluated and six genotypes were selected as promising
varieties comparing with the local varieties. Through the evaluation experiments,
the method of selection was established. The genotypes not evaluated up to now,
should be evaluated to select the best ones for the Cerrados by CPAC's
researchers.

7. RESULTS OF EVALUATION

7-1. EFFECTIVENESS (DEGREE OF GOAL ACHIEVEMENTS)

The Project activities are being conducted under the close collaboration between
the Japanese experts and the Brazilian counterparts, and almost all the Project activities
have been carried out completely. By the end of the cooperation term on July 31st, 1999,
the Project is expected to obtain still more accomplishments, as there are still some
activities remaining to be completed. Besides, It is expected that the Brazilian side will
continue relevant research activities in order to-further develop the technology and
knowledge obtained through the Project.

As a result of the implementaticn of the Project, the outputs of the Project set up in
the Master Plan of the R/D will be nearly achieved at the end of the cooperation term.

Furthermore, for the purpose of developing useful technology and knowledge
essential to the sustainable agricultural development in Cerrados, the Project activities
are being implemented smoothly through the joint research of the Japanese experts and
the CPAC's researchers.

As a result of the smooth and effective technology transfer to the Brazilian
counterparts, and of the joint research activities between the Japanese experts and the
Brazilian counterparts, most of the project objectives specified in the Master Plan of the
R/D were achieved through the Japanese and Brazilian inputs. From the above-
mentioned facts, it is concluded that the institutional capability of developing sustainable
agricultural technology at CPAC has improved considerably.

It can be judged that the CPAC's research capacity for the development of the
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sustainable agricuitural technology in Cerrados has been strengthened through the
implementation of the Project.

7-2. PROJECT IMPACT

7-2-1. IMPACT

(1) Technical impact

The aim of the agricultural development in Cerrados, a region characterized by acid
and poor soils located in the Brazilian Central highlands, is to change the region into one
of the largest farming areas of the world, making it capable of contributing significantly to
the world food supply. This plan has been making progress steadily in terms of the scale
of the development and agriculturai productivity. Cerrados is rich in natural conditions
such as rainfall, the lay of the land, and temperature; at present the greatest factor
supporting the agricultural development in Cerrados is the improvement of the
agricultural production technology. The Project has been providing innovative technology
for sustainable agricultural development through the following activities: 1) grasping of
current conditions on ecology and land use in extensive territory introducing remote
sensing technology; 2) changing from traditional land use of Cerrados to a sustainable
land use considering the conservation of natural resources; 3) biological control methods
for diseases and pests of soybeans; and 4) soil conservation through the introduction of
functional rotation crops.

(2) Institutional impact

In the Brazilian constitution the conservation of the natural environment is
emphasized and concrete reguiations are laid down. The Amazon region located next to
Cerrados, the Pantanal in Mato Grosso, the Atlantic forest, and coastline are conserved
as national patrimony. Concerning the emphasis of the natural resources conse_rvatidn
and environmental preservation stated in the Brazilian constitution, the Project has
played a leading role.

The technological information which contributes to further technological
development has been accumulated during the cooperation term. In addition, as for the
development of the applied sustainable agricultural technology useful for the farmers in
Cerrados, the importance of active participation of the state agricultural research and
extension institutions and farmers has been recognized by the Team. Also the
cooperative relationship among these institutions was pointed out on several occasions
by the Team. Recognition of the importance of the domestic cooperation has been
deepened among the persons concerned with the Project activities. CPAC should
strengtnen the partnership between the state's agricultural research and extension
institutions, the private companies and the higher educational institutions engaged in the
agricultural research in Cerrados through the existing umbrella cooperation scheme of
CPAC.



(3) Economic impact

The soybean production in Brazil began in southern Brazil where the soybean
export system and the soybean cultivation techniques have been improving. At this time,
Cerrados has not yet been developed. The agricultural development focused on soybean
production in Cerrados started in 1970. Since then the region changes to a large
agricultural area having seen improvements in income and modernization.

At present, the agricultural frontier has been moving to northern Brazil. With the
expansion of agricultural development to northern Cerrados, social infrastructure such as
railways, roads, and channels have been improved. The soybean production in Cerrados
accounts for about 10 percent of soybean production in the world. Brazil exports most of
the soybean produced in-Cerrados, and the soybean production plays an important role
for acquiring foreign currency. Also the establishment of an efficient transportation system
to the ports on the Atlantic Ocean is expected to contribute to improve the
competitiveness and socio-economic conditions of northern Cerrados.

The Project is generating useful technologies and knowledge concerning
sustainable agriculture capable of contributing to stable agricultural production in
Cerrados. Further, the Project is promoting a continuous increase of agricultural
production, the decrease of the agricultural inputs such as fertilizers and chemicals, and
the conservation of the agricultural environment. The agricultural production in Cerrados
is contributing to the stable food supply of the world, as well as to the Brazilian economy.

(4) Social and cultural impact

It is feared that the traditional agricultural methods fitted into the natural ecosystem
and the environmental resources may be eliminated and the environmental resources
may be lost by the agricultural development in Cerrados. The Brazilian authorities
concerned place particular stress in the right of "indigenous peoples," and the Brazilian
constitution prescribes that the preservation of the cuiture, tradition, iand and resources of
indigenous peoples are protected. Therefore, the development in Cerrados should be
implemented based on the harmony with the land.and the succession of the traditional
culture on "the indigenous peoples." In northern Cerrados many preserved areas of
indigenous peoples are set up. To change the environment through agricultural
development is unavoidable, and the trespass on the preserved area has caused serious
conflicts between "the indigenous peoples" and the new settlers. The farmers have been
deepening their understanding of the natural environmental issues and taking necessary
measures toward conservation. However, the scale is still too smali. The Project
outcomes aimed at agro-environmental conservation and the development of the
sustainable agricultural technology capable of preventing an excessive clearing of
Cerrados, are expected to apply for the traditional agricultural methods established in the
natural ecosystem of Brazil. In that sense, it goes without saying that the Project has been
contributing to protect the environment of Cerrados and to secure the succession of the
family scale agriculture and the culture of "the indigenous peoples.”
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(5) Environmental impact

The Brazilian Cerrados covers an area of 204 million hectares and amounts for a
quarter of Brazil. There are many plants and animals indigenous to Cerrados. The
agricultural frontier in Cerrados has been advancing to northern Brazil, and Cerrados
native vegetation is being replaced rapidly by agriculture, having soybeans as its main
crop. The soil degradation caused by the rapid agricultural development is a serious
threat to the stable grain production in Cerrados. In addition, the environmental problems
in Cerrados such as the rapid decomposition of organic matter, the biological change of
living organisms and the death of pests natural enemies due to monoculture, the pollution
of water resources by chemicals and the depletion of water by irrigated agricultural are
becoming more serious. The Project has been tackling the above-mentioned problems
squarely.

It is expected that the following impacts will be extended to the Brazilian Cerrados
through the dissemination of the Project outputs to the state's agricultural research and
extension institutions, universities, public corporations, and farmers.

-The further improvement of agricultural productivity maintaining the environment in

Cerrados »

-The prevention of environmental poliution through the introduction of biological

control methods of pests

-The prevention of the soil erosion and degradation through the introduction of pearl

millet as a cover crop

7-2-2. EXTENT OF IMPACT

(1) Project level

The Project inputs such as the provision of equipment, technical training of the
Brazilian counterparts in Japan, and the technical guidance given by the Japanese long
and short-term experts have been contributing to the improvement of the research
capabilities through the introduction of the advanced equipment and the upgrading
research capabilities of CPAC's researchers. The implementation of the Project has
generated low cost and sustainable agricultural technology through various factors such
as the introduction of plant genetic resources from abroad, the introduction of
entopathogenic microorganisms from Japan, the development of artificial breeding
technology of insects to multiplicate Baculovirus, and the introduction of theory of
mineralization of organic matter in Cerrado soil.

The direct beneficiaries of the Project are the Brazilian counterparts. In addition to
the direct technical guidance received from the Japanese experts, the Brazilian
counterparts deepened their technologies through individual efferts, and are now able to
conduct the daily research activities based on the their skills. In addition, the ability of
CPAC staff has been strengthened. After the termination of the cooperation term, the
research activities are expected to be carried out continuously by the Brazilian side, so
that the range of the beneficiaries will be expanded.



(2) Sector level

CPAC is a research institute responsible for research of agricultural technology and
the environmental issues in the entire Cerrados region, as well as the technological
dissemination to farmers. CPAC holds “the day of the farm" several times a year to
disseminate new technology through the demonstration of the farm of CPAC. Many
participants such as farmers, the persons concerned with agricultural cooperatives,
researchers of universities, and university students join in "the day of the farm" of CPAC.
The Project is aimed at developing the technology taking into the conservation of the
agricultural environment which can contribute to the stable grain production in Cerrados,
intended to increase the grain productivity minimizing agricultural inputs. The cooperative
relationship between CPAC researchers and farmers has been strengthened in the fields
of plant protection and preservation of soil erosion. The researchers of CPAC have been
carrying out the research activities in cooperation with farmers in Cerrados. The
achievements which can apply for actual farming are being disseminated directly to
neighboring farmers and the persons concerned.

In the course of the Project implementation, the recognition of the importance of
integrating the CPAC staff, and staff members of the state agricultural research and
extension institutions has deepened, and the Project could become a modei for the
research on the sustainable agricultural production system.

(3) Regional level

The Cerrados has a great potential to change the supply of food in the world. On the
other hand, the development which has ignored environmental issues may cause
irreparable damage related to the destruction of the environment in Cerrados. CPAC has
been warning Brazilian people about this matter through mass communication. In
addition, the mass communication attaches great importance to the remarks of CPAC.
CPAC considers that the improvement of the productivity is more important than the
expansion of cultivated areas, in order to ailow Cerrados to develop the sustainable
agricultural technology. The persons concerned with the Project are challenging the
environmental evaluation issues and informing the Cerrados region of such problems
through the mass media.

In addition, the Project suggested the direction, necessity and importance of the
quality expansion in Cerrados using sustainable agricultural technology, not the
expansion of the area.

CPAC is disseminating technology and knowledge to the other researchers of the
related agricultural institutes and farmers through several technology transfer techniques.

In Cerrados, the beneficiaries are the researchers of the other institutions and
farmers, while researchers of other related institutions through seminars conducted at
CPAC, and neighboring farmers benefit by the effects of the trial demonstration.

In the future, the development of applied technology will be developed in
collaboration with the state agricultural research and extension institutions and farmers
utilizing the technology and knowledge developed by the Project. It is expected that the
sustainable agricultural production system will be completed and widely spread out
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throughout Cerrados, thus contributing to the improvement of the agricultural productivity
in Cerrados.

(4) Macro level ‘

The Project aimed at developing the environmental preservation and sustainable
agricultural technology, provided sustainable agricultural technology for the whole
soybean production region of South America such as Paraguay, Argentine and Uruguay,
all of which have similar problems in terms of the expansion of soybean production and
environmental conservation.

For instance, the control methods using natural enemy to soybean cyst nematode,
Pasteruria nishizawae, introduced from Japan, and the biological control technology
using Baculovirus for soybean pests are sustainable agricultural technologies which can
be applied to soybean cultivation regardless of the soil conditions, meteorological
conditions or cultivating conditions. In addition, the success of the development of the
sustainable agricuitural technology in Cerrados is expected to contribute to food
availability in the world in the 21st century.

7-3. Efficiency

Both the Japanese and Brazilian inputs have basically been carried out in
accordance with the original plan, thus leading to the smooth implementation of the
Project. As a result, the Project is being carried out efficiently within the cooperation term.
With regard to the dispatch of the Japanese experts, a long-term expert in the field of crop
production system was delayed due to recruitment difficulty. Although the duration of the
short-term experts was so short, the initial Project objectives are expected to be attained
fully based on the Brazilian counterpart's efforts. In addition, the Japanese side provided
the supplementary funds to cover iocal costs such as Local Running Costs, Cost for
Special Countermeasure Seminars, Cost for Technical Exchange in a timely manner, in
order to strengthen the effectiveness of the Project during the cooperation term.

On the other hand, CPAC made utmost .efforts to develop the sustainable
technology and absorb the outcomes of the Project efficiently assigning a sufficient
number of well trained personnel as the counterparts of Japanese experts.

Through the past technical cooperation, CPAC's research and dissemination
capabilities are being enhanced, and CPAC is expected to promote the domestic
cooperation using the advanced technology and knowliedge in order to disseminate the
technology and knowledge obtained through the JICA's technical cooperation.

7-4. Relevance

Embrapa as the agricultural research organization in the federal level of Brazil
formulated the agricultural research policy (93-97) in 1993. The improvement of the
quality of the environment and the technological development on Agro-industry are
shown as higher priority issues in the above-mentioned policy; the development,
application and dissemination of sustainable agricultural technology is pointed out as
one of the main purposes. Reflecting the above-mentioned purpose, the research
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subjects of CPAC has been modified from "technological development for agricultural
production in Cerrados” to “technological development for a sustainable agriculture in the
Cerrados conserving natural resources.”

The present Brazilian government promotes the agricultural development in
accordance with the above-mentioned agricuitural basic policy, therefore, the Project
objectives matched the future agricultural and conservation policies.

7-5. Prospects for Sustainability

7-5-1. PROSPECTS FOR INSTITUTIONAL SUSTAINABILITY

(1) Implementing agency

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

(2) Operation and management of the Project

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

7-5-2. PROSPECTS FOR FINANCIAL SUSTAINABILITY

(1) Prospect for funding of recurrent costs

The necessary recurrent expenses for the implementation of the Project are being
disbursed without any difficulties; however CPAC has been making an effort to cut down
the recurrent expenses under the severe economic conditions. In particular the budget for
replacement of existing research equipment and agricultural machinery is insufficient for
securing the sustainability of the Project. Therefore, it can be judged that it will be crucial
for CPAC to allocate a large budget in order to maintain and improve the research
facilities, and to meet the current conditions of development of science technology
research.

(2) Public subsidiary and its stability

Embrapa is one of the public corporations of the government of Brazil, and most of
Embrapa's budget is dependent on its subsidy from the federal government. More than
ninety percent of the total budget of CPAC depends on the federal government: and the
income from the sales of self-produced seeds, seedlings and milk is relatively small. In
addition, there is anxiety about the future due to deficit finances of the federal budget. It is
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expected that the Brazilian federal government will provide the hecessary budget to
ensure the sustainability of the Project.

(3) Alternative sources of research funding

Embrapa is the Brazilian agricultural research organization aimed at the
development of the agricultural technology, the improvement of the agricultural
productivity, and research related to the conservation of natural resources.

CPAC is responsible for the agricultural research activities in Cerrados as one of
Embrapa's research institutes in accordance with the above-mentioned objective.
Therefore, it will be difficult for CPAC to collect the revenue except for the sales of seeds
and agricultural processed goods.

7-5-3. PROSPECTS FOR PHYSICAL AND TECHNOLOGICAL SUSTAINABILITY

(1) Contents of technical transfer and appropriateness of a technical level

Advanced technology was transferred to the Brazilian counterpart personnei, and
much sophisticated equipment were provided for CPAC through the implementation of
the Project. it can be judged that the contents of the technical transfer were appropriate
taking into consideration the relative high research level of CPAC.

(2) Assignment of counterpart personnel!

Thirty (30) counterparts among about one hundred researchers were assigned to
long- and short-term Japanese experts in order to implement the Project activities
successfully. Details are shown in ANNEX 6. There have been a few personnel changes
including laboratory technicians.

(3) Stability of transferred techniques

It can be judged that basically all the transferred techniques have been introduced
and utilized effectively for the research activities of CPAC. However, there are some
research subjects which needs further research by the Brazilian side.

(4) Maintenance of equipment and materials

The machinery and equipment provided by JICA are being used effectively and
managed well. The further progress of the Project activities are expected to attain the
overall goal of the Project fully.

(5) Development of successors

Most of the CPAC staff were hired in 1975 when CPAC was established; thus many
of the CPAC staff are of advancing age, and many will retire soon within a short span of
time. Therefore there is a problem in terms of developing successors. Furthermore, new
staff were hired only twice during the past ten years. Thus, there is a strong possibility that
the number of researchers will decrease unless CPAC can fill these vacancies.
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