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1. Discussions between the executive staff
of the Forest Institute of Sac Paulo
State and the Preliminary Team.

2. Putting machine for seedling planting.
The cylindrical protrusien on Lhe wheel
digs a hole where a seedling pot is put

in.

3. Potted Elliott pine seedl-
ing and planted in the
: holes made by the putting
machine,
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fi. Elliott pine tree of two 5. A beautiful forest 15 years after
years after planting. planting. Note the impressive
The Lree grows well in ihe growth of natural seedlings in

less fertile CERRADO soil. opeit places.
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‘6. An aerial view of the State of SEo,Paﬁlo- 7. A'coffee plantation.developed several
; - \ : decades ago was abandoned for grazing
4 ; as the land had become sterile. It

% has since been so devastated that even
2

% - . grasses cease to grow there today.

8. The downstream area is 9.
flooded-at every heavy
rainfall. The Paraiba
watershed.

Road building posing

another problem from

the watershed manage-
ment standpoint.

10, Surface erosion is accelerated recently,
causing a collapse of the bank as seen
in the plot. Note thal no erosion
develops in the forested sector.
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11. The City Government of Taubatc spends 12. Coastal mountains. Surface landslide
a large amount money to purify the seen on the slope of granite. The
red, muddy water of the river. The upstream area of the Paraiba.
upsiream areca of the Paraiba,

14 Tree of Brazil. The barks used to be
grazing land. The upstream area used for dye manufacture. The country

1s named after the tree, but there are
not so many of them growing taday.

of the Paraiba.

15. Signing of the Record of Discussion.






n FREFACE

The Government of Japan-has decided to start the Japanese Technical
Cooperation Project for the Forestry Research in Sao Paulo, the Federative
Republic of Brazil, as the second technical cooperation project in the
field of forestry following the Y"Performance Trails for Reforestation in
Amazon" and entrusted the Japan International Cooperation Agency to conduct
the project. This report is based on the results of survey conducted by

the JICA in the course of the planning of the Project.

In the Staté of Sdo Paulo the greater part of its forest area has been
destroyed as a result of the development of coffee plantations in the past
60 years. Soil conservation and water source development are naw major
problems there. In such circumstances, the launching of the technical
cooperation‘project concerning watershed management, water and soil con-

servation and other related matters are regarded as highly significant.

This report cqntains the results of the survey made frqm April 5
through 22, 1978, by the preliminary Survey Team led by Dr. Hidenori Nakano,
Director, Forest Influences Div., Forestry and Forest Products Research
Institute, Ministry of Agriculture, Forestry and Fisheries, and of the survey
by the Implementation Survey Team also headed by Dr. Nakano dispatched for
14 days from Navember 25, 1978. I hope that -this report will prove to be
useful for the development of the project and will contribute to the pro-
motion of joint efforts in the forestry field between Japan and the Federa-

tive Republic of Brazil.

I wish to express my sincgré thanks to the authorities and people
concerned of the Federative Republic of Brazil for their great assistance

extended to the survey teams.

December, 1979

T Shinsaku Hogen
) President
Japan International Cooperation Agency
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1. Project background
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Preliminary Remarks SRS T T Sl

(1) When he attended the World Forestry Conference in Argentine in 1971,
=3 Dr.’ Hideo Takehira, tHe then Direciof of the Forestry & Foiest Prod-
#%7ucts Research Instituté,”'Was solicited by Dr. Yamazoe, Sho Paulo

Forest Institute, who was also at the conference, for Japanese co-

- r

operation in the field of forestry studies and research. -

- JR

(é) In 1972 Dr. Walter of the Sao Paulo Forest Institute came to Japan

to learn dlsater prevention technlques from Dr, Nakano, the then Chief
of the Forestry Conservation Section, Forest & Forest Products
Lo “Researohilnstitute. He earnestly asked Dr. Nakano to come to Brazil
- fornoe-sire instructions before“His return to the country. Later in

: Juﬁej\lQ?j’én official Brazilian requesi for the dispatch of experts

. was filed with the Japanese side.

_(B) In compllance w1th the request Dr. Nakano, Dlrector of Forestry

R . - IR ER )

Influences D1v1smon, was dlspatched to the Sao Paulo Forest Institute

L

in January, 19?6, where he gave the Bra21l1an staff gu1dence in

2 m g g

“3% t.-watershed-wanagement in general for two months. o

Mo

%

The:following problems were exposed as a result of Nakano's review

of the local situation.

. R e . VN S T T

i So1l eroslon and washout due to road bUlelng, 5011 erosion

mal t g L a ™ a -

_and washout 1n graz1ng glasslands, large uncontrolled run-
offs of 50115 and organic matters in billy areas suffering
from 5011 er051on, lands turned into housing lots, farmlands

) and others, and grQW1ng signs of rlver pollutlon due to the

. inflow of 1ndustr1al (pulp plant) and urban ‘waste waters and

x 12

Ceg e e n - EI .
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- agrlcultural chem1cals from farmlands in some dlstrlcts are

-z i R s opet T oLam IS W TR AT s v - x g

observed. Almost none of these problems develops in the nar-

B SN B N -

row coastal d1str1ct between Santos and Rio de Janeiro, where

tan - -t N

conserved occuples the greater part of the watershed natural

forests.

=k s=in §9%Being inddstrialized more ‘extensively from year to year, the

"o gistrict along the S&n Paulo - Rio de Janeird highway is
"EETW”BZEOHihg more_éiﬁhificaht*%o_the Federative Republic of

=

¥ ¥ “Brazil. Howéver, floods Fising from ‘branches of ‘the Paraiba
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flowing are estimated to be escalating din-volume and Scale ~

every year. The volume of flood discharge is also.rising . .

“ryry ot

year after year.

T . : S aap . P 3 Py

';@i. The forest area accounted for 82% of the total area of the

(4}

i

State of So Paulo (248,000 Km2) in the 1850's, if it was
limited to that of wild silvas. As of 1973,.the figure
stood at approximately 20% (natural forests: 8.3%, artifi-
cial plantations: 2.6% and shrub-scattered areas: 9.2%).

:There has been a drastlc reduct1on in the forest area in the

State of Sdo Paulo over the past lOO years.

.iv. Up to 1970 the major task of, the Sao Paulo Forestry Institute
had been to develop model plantations in.various parts of the
country. In 1970, however, its organization.was revised so

fhat it becomes to have.a function as a research institution

as well. The augmenting its functlons is urgently required

’1n order to promote the development of forestry technology for

e T -

=

the optimum watershed forest management.

During Dr. Nakano'!s stay in Brazil, . the officials .concerned of the

Sao Paule Forestry Institute repeatedly expressed thelr w1shes for

Japaneseé cooperation on a proaect basis.

.

In compliance with another request for the dispatch of experts, the

s

following experts four were sent to the Sao Paulo Forestry Institute:

:

Kobata (cooperatlon plannlng, staylng there for one month), Endo
(watershed management, two months), Konuma(forestry machinery, two
months) and Ishizaki (forestry conservation, one month) They

worked together with the Bra2111an staffs in thelr respectlve fields

L ms - B

and were solicited for more exten51ve cooperatlon on a broader scale

P

1n the future before thelr return to Japan. The concrete fields of -

e Tel

cooperatlon proposed by the Sao Paulo Forestry Instltute at that

LR TR

time were almost 1dent1ca1 to the seven flelds, whlch are described

-

" in the "Contents of sollCltatlon" in 2 bhelow.

When the Brazilian Minister of Agricultural, Affairs visited Japan in
- October 1977, he had a talk, at. the Brazilian Embassy-Tokyo, with

Vice-president Hisamune, Director in charge of .agriculture and

. - forestry, and heads of thehtpreeLegr;op;tq;elforestry_divisions of
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the Japan Internatlonal Cooperatlon Agency (JICA) ktftﬂét time
the Braz;llan Minister asked for Japanese cooperatlon on the issue
whlch has developed into the ProJect. In November 197? the Govern-
ment of the Federatlve Republlc of Brazil off1c1ally sollc1ted the

Government of Japan for technlcal cooperatlon.

Conterits of solicitation

The State of 33c Paulo, the Federative Republic of Brazil, is a developed-
-area in the country, where the greater part of forest has been.changed
.into coffee plantations, grazing pastures, and others. As mentioned
.iearlier, soil conservation and water source development problems are
becoming more important in the state. JICA has been requested for tech-
nlcal cooperatlon on a project ba51s, based on the idea that the Sao

Paulo Forestry Instltute needs such Japanese cooperatlon for lts research

:
project.
. free R O R TR

s The proposed fields of cooperation.and the«gists.ofntheir respective

PN

-
i

o

tie . ;.orsminimize the adverse effect hereafter due to .the large reduction

backgrounds  are listed below, vap Yy b .

(1) Watershed forest management

Cooperation in studies and research concerning forest management

:t+ .. as a whole, centering on water and land conservation in order to

- + of forest area as a result of the Paraiba watershed Qevelopment.

"(2) Mechanical logginy oo

¢ [ . a
- * -

Technical cooperation in order to improve logging operations at
artificial. plantations on steep hills se that they may satisfy

hoth watershed management and logging effidiency requirements.

P . . .-

Tpe Brazilian timber pfoduction is éénté;éa in the ssuthern part
of the country which is rich in arrowcarea (parana pine) resources
and the Amazonian region in the north. They are both considerably
apart[from maj;r places of qpnsumption, which fact is giving rise
to tfansportation cost problems. The deveiopment of artificial
plantations of pine trees and eucalyptuses is in 'progress in the
.. . <State.of Sdo Paulo. .- It will be epoch-making if timber obtained by

2. - thinning or grown-up trees. there .becomes available for; logging.
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Prevention of damage by blight gpd'harwfu}vinsgqtp

The pr0posed cooperatlon involves loggxng technlques for tlmbers

“ R

whose dlameters are less than 40 cm (these techn1qdes are not ettt-
ployed on a productlon baSlS in Brazil) and the preservation of
products against decay. Afforestatlon efforts are expected to be-
come all the more rewardlng as technlcal CapabllltIES in these fieldd

are advanced.
Remote sensing ¢ - ’ -

Artificial -plantations in the State of Sac Paulo grow-so-quickly
that resources surveys have to be repeated-all the more” frequently
over a short period. In this connection, remote sensing offers a
useful survey tool, and the Sao Paulo Fo?egfry‘lnétitute is fairlx

advanced in studies and research in remote sensing techniques.

On the other hand, the Amazonian forest fesourcés are noted for the
abundance of tree types. It is advisable to idéntify the wmore use-
ful trees by photographic means in order to promote the development
of the Amazonian district. The Sao Paulo institute asks for Japanese
cooperation in the application of remote-sensing techniques:for this

purpose.,

£ L ey T pee - - _ Cad 4

Plant breeding

As mentioned above, artificial plantations in the State of Sao Paulo
is developed eagarly. However, they are devoted:to pine trees and
eucalyptuses which- are-of little wvalue as saw-logs. Eucalyptuses
especially tend to develop large cracks as they get dry, and‘q;e
thus not suitable as saw-logs. The Brazilian proposai expects to

tackle the issue from the plant breeding standpoint.

This item is also related closely to artificial plantatigns in the
State of Sao Paulo.. The proposed cooperation aims at establishing

ways and means to prevent the damage which may be iﬁflicfed with

time by blight and harmful insects on the plantations especially of

eucélyptuses. This is a new challenge which the Brazilian authori-

ties expect to meet, teamlng up with Japanese experts.

- e

LS

= Lr.

A,Protqcthnuand,m@qagemeﬂ@ of forest animals and plants _

The population of- the Statevcf Sao Paulo is on the’increase,.-especial-

1y tending “to center on its larger cities.'- As a-result; the proper

- dpaa
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management of natural parks is becoming more important from year

to year. The protection and management of animals and plants are

£ s o A

regarded as a part of the park management program. The Sao Paulo

. Foqgst;y Institute expects Japanese cooperation in general aspects
rof park management.

- - " L] -
R I PETY . o

.

3. Survey objects ) S

Ak e b R

© ™ 7 (1) The purposes of the surveys conducted by the JICA were to exchange
views with the concerned staffs of the Ministry eof Agricultural

; _Affairs, Government of the Federative Republic of Brazil; and the

~- .% .. Sao Paulo Forestry Institute, and to learn in detail their wishes

[

as regards the proposed technical cooperation and confirm them.
Ehe purposes also incluae to investigate the status quoiof éhe
organization, facilities, equipments, research staffs, study items,
ete. of the Sao Paulo Forestry Institute and their problematical

; aspects, and also to examine conceptual details of the forestry

wm e - v

research project.,

(2) The investigation and examination of the following items concerned
7 ) to the seven proposed items of cooperation by the Sac Paulo Forestry
Institute, which are listed in the "Contents of soliciation" in 2

above.

- sa e . 4 - ~

i. Resedrch items and schedules in detail.

e
e
L}

Installation planning of necessary equipments.

iii. Facilities required for teésts and experiments.

e om

- . iv. Examination of possible fields of cooperation.

y (3) The examination of necessary itéms for the initiation of cooperation

on a project basis.

i. Basic concept. B

Place{s) and scale(s).

Nw“,m
s ’
(™A
.

jii. Equipment furnishing planning.

.
-
;;

‘iv. "Cooperation procedu;esQ

[ AR s ol b s e bt
v

i
T

P A
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Survey team members and itineraries

Ken Uesugi

Akio Sugii

5

Junichi Shibata

Susumu Suzuki

'tl) Team {preliminary suyvgy) composit;on 5
Name Task r_ Current Post
"Hidenori Nakano | Team leader Director, ‘Forest Influences Div., Forestry

& Forest Products Research Institute,
Ministry of Agriculture, Forestry and Fisheries

Cooperation | Assistant-chief, International Cooperation
planning Division, Ministry of Agr;cplturg, Foresty and
Fisheries 4

Forestry Assistant -chief, Research and Extension
research Division, Forestry Agency, Ministry of Agri-

culture, Forestry and Fisheries

Forestry 1st Machinery Research Section, Forestry &
machinery Forest Products Research Institute, Ministry
of Agriculture, Forestiry and Fisheries

Wood Head, Forestry Development D1v151on,
processing . Japan International Cooperation Agency

(2) Team {(pr

eliminary survey) itinerary

Day_ .
f the Contents
week P

Order
of Date |o
days
1 5 Apr,
!?8
2 6 Apr.
3 7 Apr.
k-8 Apr.
5 9 Apr.
6 10 Apr.
7 {11 Apr.(

Wed. | Leaves Tokyo for S$S3ac Paule via- NY

Thur. | Arrives in 830 Paulo, and arranges schedules.

Fri. Protoeol visits to the Consulate General and the Saoc
Paulo Forestry Institute, and prellmlnar1ES about
reference materials.

Sat. |Visit to the Itepetlnlnga branch of the Sao Paulo -
Forestry Institute. s

Sun. Team meeting.,

Mon. | Taubate sapling farm inspection, | Deputy team-lieader
visit to Tenryu Mokke-Brazil, Uesugi visits )
and overnight stay at Cunha. Ribeira.

Tue. Cunha experiment station inssec< "
tion, and overnight stay at
Campos de Jordao.




Order - Day !
of Date [|of the T Contents
days- week o

3
3

8 12 Apr.| Wed. | Campos de Jordac state park inspec-| Deputy team-leader

tion, and returns to Sao Paulo. Uesugi returns to
) Sao Paulo.

9 |13 Apr.| Thur.| Item-by-item studies at the Sao Paulo Forestry Insti-

tute, and protcol visit to the Secretary of Agricul-

tural Affairs, State of Sao Paulo.

10 |14 Apr.| Fri. | Continued item-by-item studies at the Sao Pauld

- Forestry Institutue, and summing up and review of

survey activities in general at the Institute.

L

11 |15 Apr. Sat. | Susano plantation inspection (mechanical logging)
12 16 Apr.| Sun. | Leaves Sao-Paulo and arrives in Brazilia.

13 17 Apr.} Mon. Preliminaries at the Embassy, and protocol visits to
IBDF and CINGRA.

. P -
! et .

14 |18 Apr.| Tue. | Protocol visit to SUBIN, and inspection of CEPAC.
15. {19 Apr.| Wed,. | Interim report, and visit to the Embassy.

16 |20 Apr.| Thur. | Leaves Brazilia by air to Los Angeles via Rio de
- Janeiro, Sao Paulo and Lima.

17 |21 Apr.| Fri. Leaves Los Angeles for Tokyo via Honolulu.

<

18 (22 Apr.| Sat. [ Arrives at Tokyo.

i

(3): Team (implementation survey) composition

Name “Task Current Post

Hidenori Nakano | Team leader | Director, Forest Influences Div., Forestry
S B & Forest Product Research Institute,

1

s Ministry of Agriculture, Forestry and Fisheries

Satoshi Hashimoto | Cooperation | Overseas Téechnical Cooperation Officer,
: ‘planning International Cooperation Division, Agricul-
.7 tural and Forestry Economy Bureau, Ministry
of Agriculture, Forestry and Fisheries
Minoru Nakano Forestry Director, Tohoku Branch station, Forestry &
- L 2 - l'Fegearch’- "Forest Products Research Instituteé, Ministry
= . . - .}.of Agriculture, Forestry and Fisheries

Masayoshi Miyamge' General Forestry Development Division, Japan Inter-
Affairs © | national Cooperation Agency -




(&)

Team (implementation survey) itinerary PR Lo ..

Order Day )
of Date |of the Contents ..
days weeld .. .
: L0O PA211
1 25 Nov.| Sat. Tokyo JLeds New York, New York ————— !
1'?8 . - .. - »E
2 |26 Nov. | Sun. | Arrives in S3o Paulo, and schedule arrangement. :
3 |27 Nov.| Mon. Protocol visit to the Consulate General, explanation
for basic ideas about the Record of Discussions (R/D)..
L |28 Nov.| Tue. | Protocol visit to the Sdo Paulo Forestry Institute, L
and discussions on the R/D.draft. P :
- VP290 ey . .
5 29 Nov. | Wed. | Sao Paulo Brazilia, and protocol visits to
‘ the Planning Agency and the Foreign Affairs Ministry
and preliminaries., . .
G [30 Nov. | Thur. | Protocol visit to the Mlnlstry of Agricultural Affairs-
; and preliminaries. Brazilia VP291 Sio Paulo.
7 1 Dec. | Fri. Survey of p ojected sites of research tooperation by
Team-leader Nakano and member Nakaneo (Sic Paulo - -
Car Taubaté He{lcopter Cunha), by Hashimoto £
and Miyamae (Sdo Paulo —-iciicopter . .. Helicopter
—Sao Paulo}. Negotiations with the Sao Paulo Forestry
Institute about the signers. R ey
B 2 Dec. | Sat. | Team-leader Nakano and member Nakano (Cunha far_ szo
Paulo), and inspection of quarters for,experts by .
Hashimoto and Miyamae. ; . .. — e
9 3 Dec. { Sun. Reference materials adjustment
10 4 Dec. | Mon. R/D signing, and luncheon party under the ausplces of
the Agricultural Affairs Secretary, State of Sao Paulo.
11 5 Dec, | Tue. |} Luncheon party sponsored by the.Consul General. :gi~- .5
Leaves Sao Paulo by PA212, and stopover at Rio de
Janeiro for aircraft trouble.
12 6 Dec. | Wed. [Rio de Janeiro —rA202
13 7 Dec. | Thur. |Arrives at New York and leaves New York for Tokyo
by JLOOS..
14 8 Dec. |Fri. ',

Arrives at Tokyo.. . - e D e, e EN L e et

e - e . SR
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II. Summary of- Survey Results® “'"wrsur® a4 v,

PR

1. In compliancé wféh a request from the Sao Paulo Forestry Institute, the
Federative ﬁepublic of Bragil, for technical cooperation for executing
studies and researches in the following fields, JICA dispatched a team
of éxperts to the dﬁuntry for on-site survey from April 5 through 22,
1978. '

P

) (1) Watershed management: Water and soil conservation.
{2) Mechanical logging.

(3) Small diameter timber processing.

{4} Resources remote sensing.

(5) Plant breeding. )

{6) Prevention of damage by blight and harmful insects.

.:.{7). Protection and management of forest animals and plants.

2. Aﬁéng the seven fields listed above, Japan has been cooperation in (1)

’ Watershed management and (2) Mechan1ca1 logging by dispatching th21r

‘ respectlve experts to the Federative Republic of Brazil on a short-term

. basis. 1In order to ensure the continued Japanese cooperationgin_these two
fields and to expand Japanese cooperation intq other fields, the Sac Paulo

. Forestry Institute solicited JICA for a more extensive version of coopera-

. tion on a project basis, based on the "BASIC AGREEMENT ON TECHNICAL COOPER-
ATION BETWEEN THE GOVERNMENT OF JAPAN AND THE GOVERNMENT OF THE FEDERATIVE
[REPUBLIC OF BRAZIL!.

v =

3. In thié survey, reference materials aé to thé naiurai and éoéial environ-
menté;‘foféstry situations and other related aspects of the State of Sao
Paulo ﬁhich form the background of the Brazilian request for forestry

‘ reseéfch cboperation in such broad fields were collected. The survey team

) als; éfamlned organlzatlon, flnanclal and operation conditions, achleve—
ments, ete. of the Sao Faulo Forestry Institute. In addition, it con-
ducted detalled 1nvestlgatlons by hear1ngs circumstances and exchanging

: views w1th the Brazilian authorities concerned about local situations and
and making on-site inspections on the seven proposed fields of cooperation
-in order to clarify.the-necessity.and urgency of cooperation.

<o v
:-— R O TN RS e R L - A T

k. As a result of such fact flndlng act1v1t1es by the team, the 51gn1£1cance

B =T R

e

or neCESSlty of forestry research in the State of Sao Paulo is understood
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as follows. Disorderly agricultural development has resulted-in-the steep

reduction of forest area in the state from 65% of the total state land to

M
’ A )

less than 20% (including shrubberies called "serade”) over the past 50 -

%

60 years, whlch causes worsenlng flood, soil erasion and dam/lake deposxt :

v

problems. Thus the recovery of forest area 15 taklng on extra urgency.
In addition, progressive 1ndustr1a112at10n and marked concentratlon of
population in cities over these years are adding to the immediacy of the

question of adequate water sources. 'This also mears tlie necessity of an

increased forest area. Furthermore, the promotioh of forestry is assuming’

to have a growing significance from the policy standpoint in order to
realize the more effective use of land resources. -This requires %hb
establishment of advanced resources survey methods and rationalized
timber production and processing techniques. *'It’ should alse be not?d
that the recreational value of a forest to ¢ity inhabitants repreeehte
a new field of challenge to the forestry authorities. In order to cope
with these problems, it is neceesary to iromote sythetic studies éﬁd ‘

researches, taking into account large functional potentials of forests.
- s . e B -

L K1 N R

The S3o Paulo Forestry Institute, the only research and experiment ‘station

in the State of S3o Paulo, has its forerunner established origin in 1896.
It had 'been mainly engaged in the development of model aritifical planta-
tions for private enterprisers iintil 1970 when if was provided with a
fd?esiry-}eéearch division. Its history as a research organization is
very eﬁert. The number of researchers and facilifiesxand-eqhipmeﬁts
available at the institute are far from sufflclent, except for the af-

_forestatlon and plant breedlng fields where it 1s credlted with many

years' experiences and tradltlon. The research levels at the 1nst1tute
; ",“l 1}"?,

may stlll be judged to he 1n the elementary or baszc stage. In order to

"cope w1th the above problems successfully, 1t 15 of prlmary 51gn1f1cance

to upgrade the 1nst1tute s research capabllltles as quickly as possible.

7 The institute itself makes much of enlarg1ng its research staffs and its

) ba51c capabllltles side by 51de with the 1mprovement of research fa0111-

v

ties and thelr equlpments.

A e v te £ s 7

Research necessity or urgency as to the'seVenﬁprobosedﬁfields?of co-

operatlons and poss:ble Japanese contrlbutlons there can be summarized

MRS o] = A‘ue.—» LT S

[ ]
¢ fa ~ 5 PRaSS L L R, + -7 . PR

as follow5' i
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Mechanical logéing

Watershed management: water and soil conservation
oy LW =i N - - . ,

Judging -from the current land conditions in the State of Sdo Paulo,

- the. reinforced researqh in this field is regarded as the most impor-

.tant. The Brazilian efforts in this field have just, started with

Japanese cooperation. .In the circumstances, it is considered to be

"necessary to continue Japanese cooperation in plot and watershed tests

for the selection of tree types fit for water and soil conservation
and techniques whereby to judge the degree of contributions of. af-

forestation to watershed management purposes (Japan has been cooper-

" ating in'‘thesé issues on a short-term basis by dispatching experts in

the réspective fields as required). To escalate Japanese cooperation
into the fields of devastated land afforestation and on-site compati-

bility tests is necessary. C

The establishment of low-cost logging techniques by.mechanization is
considered to be necessary, in keeping with the rapid development of
afforestation. As for the recommended type of cooperation, it will

be advisable for Japan to offer the cable logging technique on steep

e hillside to the lumber mill which is not yet available in Brazil.

‘ [ ! PR
Small diameter timber processing .

. fees K

Although the development.of applications of thinned woods (eucalyp-

. tuses and pine trees 'of American origin such as slash and teda pines}

is necessaryand Jappn is experimenting on various means to use such
timber profitably, conclusive ways for the use have not been obtained
yet. In the circumstances,}it will be difficult to coéperate with
“{he Sao PaﬁiszéféE%fy Institute concretely on thé issue. However,

the introduction of sawing machines and‘sawmill tools of latest

" Japanese development, together with their téchnical instfuction,

will be highly useful in rationalizing the Brazilian sawing process.

n

Resources remote sensing

The Sao Paulo Forestry Institute is .fairly advanced in the application
. 81 aerial photogiaphy to land ‘identification, having already been

‘tredited with' impressive achievements. But the use of aerial photo-

gréphy;for the assesment of forest resources and forestry conserva-

tion is still in an elementary.stage.. The, research necegsity-of

FEL
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the former field is justified, taking into account the huge land
space of the country. It is also necessary to promote the use of

aerial photegraphy for forest conservatiom, judging from itspotential

-»- . contributions to watershed management. Since both of them still
“remain in the development stage in Japan, the Japan - Brazil coopera-
tion in this field will inevitably be more of a joint research and

development program when -it is realized.- -

-(5) Plant breeding

The Sao Paulo Forestry Institute is considerably experienced in plant
b}eeding involving eucalyptuses and pine trees of American origin
. such as slash and teda pines, and it has already attained a fairly
high level of expertise. There is some room left for JapqnesgAco—
operation in the fields of seed and pollen preservation and seed-
gathering techniques, however, its necessity or urgency is nof con-
sidered so great. - " e 2

(6) Prevention of damage by blight and harmfiul insécts ¢ 7

I3
+

No serious problem has so far developed in this field in the State
of Sac Paulo. But with the increase of artificial plantations of
single vegetation, there might be the possible outbreak of blights
rather frequently in the future. The Sao Paulo Forestry Institute
emphasizes basic studies and research for the future. It:is con-
sidered possible for Japan to offer the guidance on:research methods,
ete. o Lt L

{7) Protection of forest animals and plants

The Sio Paulo Forestry Institute initially asked for Japanese co-

... . operation in the protection of forest animals and plants. It has

«- been learned from the staff in charge, however, that it is more

interested jin information on the Japanese protection, management
and application of forests, especially their institutional aspects.

There is thus little necessity of cooperation in the research field.

.

Judging from the survey results described above, the recommended fields

of cooperation in greater urgency and more promising in effectiveness
- - - REa LI e e I e A e [

can be summarized as follows: |

po ok

" (1) Term of’cooperatidn ---:5 years 5. - TR ST
p Y
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(2) Fields of cooperation

- (3)

-
b

-y
e

1

_Mechanical logging

Watershed management

[T - » v

Use of aerial photography for farest conservation

Other necessary fields

vE T

Dispatch of experts

{long-term)

de
b.
- Ch

d.

{short-term) -

*‘aI
b

Ce

A

b.

Team leader
Watershed management

Mechanical logging

LI T R

Liaison officer

Aerial photography
Timber processing

Other necessary fields .

T - P
(&) Necessary equipments, machinery and materials
LF L - -

Machinery, equipments and apparatuses for laboratory work
Machinery, egquipments and appratuses for experimental forests
Vehicles for experiment stations

Seeds, fertilizers, agricultural and other chemicals
§pdio-visua1 training aids and materials

Books and other necessary printed matters

Other equipments, machinery and/or appratuses whose necessity

is mutually agreed on

(5)° Reception of Brazilian trainees

IT1.

=

Sao Paulo Forestry Institute

Watershed management (short-term)
(Short-term)

{short-term)

Mechanical idéginé
Aerial phtography

Forestry research in general (short-term, inspection)

Background of Fields Where Cooperation is Solicited by the

Y v
A

1. VWatershed management

™ +

. The State of SEDJEQEIO suffers from the yearly escalation in flood damages

-13 -
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and the constant contamination of its river/laké witers. Esﬁecihlly

around the Paraiba basin, this problem is becoming more acute.

The causes for these phenomenon include the sand};'late}ite‘éompositioﬁ;
of land which is essentially susceptible to erosion, the short but heavy
downpour of rain everyday during the rainy season, land development which
has extensively destroyed the vegetation in the riverhead mountain areas,
and the progressive concentration of population and properties in low

lands due to urban development and industrialization.

More than 80% of the area of the State of Sao Paule was used to be
covered with forests more or less. However, intrusions by Europeans
into the country gradually destroyed the forest: land by developing the
sugar ‘cane, rubber, cotton and coffee plantations. As a result, today,
the forest land including artificial plantations and shrubberies (campos
serade} accounts for only 20% of the total land. -:Coffee plantations
were developed quickly one after another throughout the moutations
Ceramadore, Ceraque Blancangaria and Cerada Mant%quera districts‘along
the Paraiba, starting from about 1850. The slash;and-burﬁ method of
coffee cultivation, however, had exhausted the land completely by about
1930 that coffee cultivation had to move to other places, leaving a
vaste waste land behind. The waste land gradually became a grassland,
which was then used for the grazing of cattle. Grazing, however, was
left to chance, and little attention has been paid to grassland manage-~
ment. The consequent decline of grass vegetation and the enlargement of
cattle paths have developed red, naked surfaces almost everywhere in the
district. This leads to the uncontrolled runoff of river water and sandy
soil, thus making the major cause of the flood.and river/lake contami-
nation problems encountered today. Especia{ly the naked land is fre-
quently observed in indep%ed places or on banks gue to khe épazing

habit of cattle and the cgncentrafed flog of surface ;aéer, which in
turn accelerates the destruction and/or erosién of banks. Brazil is a
land of motor traffic with an extensive cross-country net of various
types of roads. Many of these roads, however, are not protected at ql;'
on the surface or sides against erosion. This make s 5nothqr qgjpr‘ééﬁsé

of the flood and river/lake contamination pfoblems.

I Y - i

On the other hand, the watershed of the Paraiba lies between the two

major ‘cities’ of Brazil), Sio Paulo and Rio ‘de Janeiro. The low land in

- 14 -



this area atiracts inductrialization and social development activities
from these two cities, accounting for 37% of the yearly gross national
product of the Federative Republic of Brazil. The population there
’doub}es every 10 years. 1In the circumstance, the securement of adequate
suppty of service and industrial water side by side with the prevention

of floods is ﬁosing a major problem these days.

i b

- ¥

The State Government of Saoc Paulo is trying to reduce flood potentials

and secure enlarged water sources by building a number of dams. The
prevention of dam/lake buried problems and the removal of red contaminants
from the river water pose a major concern. In this connection, the review
_of land application in the watershed and the afforestation especially of
the naked land are regarded as matters of extra urgency. Afforestation
with the careful selection of a proper type of trees and in strategic
places is a relatively inexpensive and easy-to-execute means for the
prevention of flood and soil erosion over a wide area. It is also regard-
ed as the most realistic and important approach, offering useful potentials

"in fields other than disaster prevention at the same time.

In the circumstances, the Forest Act has been established, testifying to
the official support of the public utility functions of forest. The

. strict conservation of existing forests and the encouragement of fore-
station on top of compulsory forestation reguirements are recognized in
policy terms. There aléo is an idea which expects to allocate parts of
the petroleum consumption tax revenues to gqvgggmemt—sponsored forestation

in a private, land,

However, little knowledge of the desirable type of forest, its location
and afforestation knowhow from the watershed management standpeint is
available locally. The necessity of accelerated tests and researches in
order to fill'in the gap is strongly recognized. No research has been
conducted in these fields in the country; the Sao Paulo Forestry Insti-
tute does not have any laboratory specializing in these issues in its
research division. Even in forestry department of universities, lectures
based on knowledge acquired by foreigners are given by instructors who
have studied these subjectsﬂgbroad recently. So the Sao Paulo Forestry
Institute is determined to intiate studies and researches on them and
-establish the necessary, setup within its organization as quickly as
,possible. e - .

Py v P . L
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Mechénicdl“lbgbiﬁdw

In the mechan1ca1 logglng field the Forestry Institute of the State of

Sao Paulo is firstly solicited Japanese cooperatlon in 1ntroduc1ng the

i

technlque of cable logglng. The idea is to test the compatlblllty of

I

thls technique at eucalyptus plantatlons (complete deforestation) and )

pine plantations (thlnnlng) on steep hlllSldeS whether it contrlbutes to

" “the ‘prevention of soil erosioh and forest land conservation or not.

Also the solution of pendlng problems such as the improvement of ‘cutting

efficiency, promotion of thinning operations,'etc. may be confirmed.

* After the technique reaches the trail research and téchnical familiari-~

" zation stages, the Sio Paulo Forestry Institute éxpects’to 'spread the

‘use of cable logging ‘technique among private enterprisés. 'What has

motivated the Sao Paulo Forestry Instituté for the intrdductisnof the

cable logging method in the country can be summarized-as’ folldows:

= *on .
nay ' - .

A typical eucalyptus plantatlon is cut 1n 5 - 10 years, usually 7 wyears,
after trees are planted. Regeneratzon by sprout and deforestatlon are
repeated twice afterward. A eucalyptus at the tlme of deforestatlon
grows 15 -~ 20 m in height and 15 - 25 cm in diameter breast-high.

A typical plantation consists of 1,600 - 2,000 of them per héctare with
'fhe accumulation of 200 - 350 m”> per hectare. On a flat land, when trees
are clear cut transport trucks‘are driven 1nto the plantatlon, onto which
fallen treez removed of branches and barks and cut into proper length

are loaded. Work carried out today is simplé'and has no spéciél problem.
On the other hand, when a plantation is on a slope); fallen trees removed
of branches and barks are .carried to the side of a woodland path, by

man or by means of a manitractor combination where they, are loaded.on

trucks. Such operation sometimes damages the .woocdland., It-also needs

. & considerably large manpower in addition- to, the construction of, the

tuf?ahtor path.:.-It is_desirable to improve it.in: these aspects.

":A ‘typical artificial pine plantation expects 2,000 - 4,000 trees planted

" “per hectare, clear cutting at 25-year intervals, and 250 - 300 ‘trees

finally available for cutting. Thinning should be carried out twice

in the meantime according to current practices. It has been about 20 ..
years sincé pine trée cultivation started‘'on & régular basis;’ tha’area
which' requires thlnnzng is con51derably large™ now“}Howévef;-é“proper
method of collecting tlmber from th1nn1ng especlally at, a plantat1on on

a slope is not known, and, as a result, there are few examples that

- 16 - . N



thinning is performed on a regular business basis. - At some plantations
on a flat land, a line of trees are cut down for every 10 lines to pro-
vide passages for itrucks, and falleh trees are collected using manpower

or horses.
.7 [T e Tt PN wy e T

In»Ehe circumstances much is expected of the cable logging technique to
collect fallen .trees from plantations on a slope or in a mountainous
area. The reasons for this listed by the Sao Paulo Forestry Institute
ipclude: )l) sma}ler damage potentials to the woodland, compared with the
coestruction of truck or tractor paths; 2) contributions to reduced labor,
1mproved safety and more stable turnover, coping with the reduction of
avallable labor and hlkes in labor costs- and 3) the expected shlft of
forestatlon efforts 1nto the mountainous district as the flat land is

developed more progre551vely for other purposes (art1f1c1a1 plantatlons

on steep h11151des account for approx1mately 10% of the total now.

4

In addltlﬂﬂ to the above mentioned cable logglng technique, the proposed
mecpanlzatlon of forestry includes: a) disposal of roots of eucalyptuses

which are cut down; b) improvement of planting machines available for the
SR .

flat land; ¢) lopping; and d) improvement of chain saw operations.
Roots of .eucalyptuses remaining in the:ground may spring up unnecessary
sprouts. Depending on their hight. above ground remaining roots may also
stand in the way of subseqguent work, for instance, vehicle traffic may be

F S A -

1nterrupted w1th1n the plantatlon. In order to remove them, it is neces-
. sary to cut them out, pull them oue-or chip them away. Such work requitres
a large amount of labor, and will become increasingly preblematical as the
numbeér of old plantations rises hereafter. A unique pot' seedling plant-
ing machine is employed at the Sdo Paulo Forestry Institute, capable of
‘planting 13,300 Seedlings a day per machiné. There does fiot seem to be
Eﬁ::éhythiné especially unsatisfadtory with the machine. “However, the fact
*“"that a tractor and a team of 13 Vworkers aréirequired to operate it sug-
‘gests some room for improvement from the efficiency standpoint. Concern-
iﬁg(té loppint) there’'is no universal method employed; the institute is
now in ‘the “process™of looking for more efficient methods and apparatuses.
Chain saw available are almost exclusively?euﬁplieﬁ'by one manufacturer,
‘and.the;institute .is.interested -in more efficient types.of chain  saws,
.. regarding. it .also -as'necessary to-train.chain saw.operators in a more

= -rewar‘ding SWaYe.rre w4 v s nd o - P RN S .
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3. © Small diameter timber processing o Tamal L er e

Brazil with its huge land area is understood to be endoved wi}ﬁ superior
large-diameter timber resources large enough to meet the doﬁéséid'ﬁémand.
The shift of the center of the production of such timber to the northern
Amazonian district, distant from the industrialized districts inithe
south, means an escalation in transportation costs, which is already

-exerting influences on the demand-and-supply situation in the south.

On the other hand, artificial plantations in the State of SﬁohbaﬁiéAEre
ready to be cut, and the use of logs that will be produced from them is
co;sidered serjously. These logs are presentif used for the“prohazfionﬂ
of wood pulp for paper manufacturers and charcoal for the iron and steel
industry. Their producérs; h&wever, hope for more useful applications of

their products, for instance, in the form of processed timber.

Compared with their natural counterparts, however, logs from artificial
plantations in the State of Sao Paulo are handicapped with qudlity-prob—
1ems, which may be attrlcutable at least in part to the fact that they
grow rather quickly (eucalyptuses are cut down in 7 - 8 years on average
after they are planted, and Elliott pines in several decades). Especially
Eucaliptuses, which grow so quickly, develop large cracks on the édt end

immediately after they are cut down.

The Sao Paule Forestry Institute is interested in stud}ing the possible
1mprovement of the product qUallty of eucalyptuses from the plant breed-

) 1ng standpoint.

As regards pine trees, the institute has been considering to use them as
-processed timber. However, it is scarcely experienced in the field of

- small-diameter needle-leaf wood processing at the institute. On_the

. other hand, Japan is credited with long experiences -and advancgd;%ﬁills
in the processing and application of small-diameter, needle—leafﬁtgees o
produced in artificial plantations. The Sio Paulo Forestry Institute
is interested in introducing the Japanese know-how in these fields so

that pine trees from artificial plantations may be used as bulldlng and

- box manufacturing materials. s %
B N S A

" Forest amdunts'to less than 10% of “the total ‘area of thé State of’ Sao
Paulo. Trying to improve the effectivenss of its watershed management

efforts by afforesting as much as possible, the State Goverriment-bases

-8 -



its forestry policy on the greater promotion of artificial afforestation.

In order to attain this purpose, it is considered most advisable to in-

crease the value of products of artificial plantations.

4. ‘'Resources remote sensing

(1) Status quo of the Sao Paule Forestry Institute

The status quo of the Sdo Paulo Forestry Institute, which has been

learned by on-site inspection, can be summarized as follows:
;

1)  Aerial photographs of the entire State of Sdc Paulo were taken

in 1971 - 1973, and the following activities were conducted us-

“ing them:

a) Land application caonditions all over the State of Sao Paulo;
o and
b) Pine and eucalyptus afforestation conditions all over the

State of Sao Paulo.

The photographed area was divided into a grid of 1 km-square
sections, and land application or pine/eucalyptus afforestation
conditions were identified on a section-by-section basis using
aerial photographs. The final purpose was to confirm their
respective shares in the total land area of the State of Sao

Paulo.

Furthe}more, the institute is now engaged in the "Land survey
for the production of an afforested land location map in the
State of Sao Paulo. The afforested land locations are mapped
through the simple graphic rendition of aerial photographs.
The map together with the data obtained from IBDF's review of
afforestation work completed* will provide the preparation of

a list of afforested lands within the State of Sao Paulo.

_* In the, Federative Republic of Brazil the necessary expense
of artificial forestation by a private enterprise is credited
against the income tax imposed on it, and is refunded by

the Government. (The upper limit of refunding is 20% of the

pidmive - oount of income tax in question.) IBDF is the governmental

institution responsible for confirming that afforestation

work has actually been accomplished.
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2)

3). -

4)

Current technical levels o - e . - C ety o

a) Photograph analysis

As seen in its past achievements, the institute is judged to
have an adequate level, at least in the 'basic techniqiies, of
the application of photography and the qualitative analysis

of photographs.

There seems to be some room left for improvement, hpweyer,

in the field of quantitative analysis of photographs especial-

ly with regard to the followings:

i. Measurement of the height of a place_qgove the sea
level or the height of a tree;
ii. Measurement of the gradient of a slope;
iii. Use of various types of templates for piot extraction,
etc; and -
iv. Preparation and applicatidn of aerial photograph-based

accumulation tables.

As regards iv, however, it should be noted that the insti-
tute is reported engaged in the development of a technique
which will enable researchers to confirm accumulation con-

" ditions at the Pinus elliottii artificial plantation through

o du

the automatic analysis of aerial phtographs.

b} Graphic rendition of photographs

The technique of producing graphic versions of photographs
. using a simple conversion machine seems already available at

the institute.

= ~ S et

Current staff I T .. - N T

Currégtly, the staffs in charge are Sr.kogﬁﬁa gndh%}iihbki, but
it is likely to be enlarged in the near future. Sr. Aoki is

studying Landsat applications at the University of Piracicaba.

A
L

LI .3
Current equipments and materials

o

T a

.The following equipments and materials are currently available -
- d L T e - ey .o Lor s

at the institute.

s LES e e . . .
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(a) Stereoscope Reflection type One

(b) Stereoscopes Portable - Several units
) (p) Parallax bar One
e (q) Simplified photograph\cénverter One
" (Bausch & Lomb Zoom Transfer Scope)
(e) Aerial photographs Scale: 1/25,000 approx.
(£) Aerial photographs Scale: 1/45,000 approx.

~wt . , -~ (g) Base maps Scale: 1/50,000
(h) Calculator (Olivetti Programer 101)

(2) Direction of future research at the institute and request for Japanese

cooperation

‘The {ollowiqg items are listed as major research fields hereafter by

the institute, which seeks research cooperation and technical guidance

by Japanese experts.

1) Forest accumulation identification technique

At e S rEReTY o

(a) Accpmulation identification using data collected by Landsat

satellite.

(b) Accumulation identification through the quantitative analysis

of aerial photographs.

" “As regards’ (b) the institute is especially interested in the ac-
cumulation identification technique concerning artificial or

“natural forests of eucalyptuses.

2) Application of aerial photography for forest conservation

(a) Aerial photography based forest conservation survey techniques
n in generhl;

tb) Aenial photography-based forest conservation work implementa-

i e dF S e 4i6n and design techniques:
3) Techniques of producing high-precision graphic versions of aerial
photographs ’

+v "ol Sphe institute wants a high-precision photograph convertor capable
R e "iof’ producing base maps on a scale larger than that of current base
maps (1/50,000) together with its handling know-how.

%)} Multi-spectrum band measurement techniqie’

- 4 %
- . . - ¢ - -
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5.

Plant breeding technique . . o

(1}

Status guo of the SAo Paulo Forestry Institute

The status guo of the Sao Paulo Forestry Institute, which has been

learned as a result of on-site inspection, can be summarized as -

follows:
1} Past

{a)

(b)
(c)
(a)

{e)
(£

‘Eucalyptus genealogy tests.

]

research achievements

Eucalyptus seed trees selection and seed collecting planta-

tion development.

Pinus genealogy tests.

Inducement of mut&tion in eucalyptus and its biological

[P rE

effect.
Pinus seed collecting plantation development.

Influence of forest density on pinus caribaea seed produc-

tion in qgualitative and quantitative terms.

2) Current technical levels

(a)

@

(c)

Selective plant breeding technique

The institute has the technique of selecting more rewar&ing
types of plants (with emphasis on gquality rather than growth
potentials) and collecting seeds from them for the purpose
of selective plant breeding. (Emphasis has b?en_sh;Fted from

group selection to individual selection.)
The generation test and verification are also conducted.

Crossing plant ﬁreeding 7

The research in crossing plant breeding has just started and

significant achievements have not been yet.

Creative plant breeding

The” application of colchicine for eucalyptus breeding has

been tested, but desired results have failed to be obtained.

«It seems that the failure was not a technical one.

The institute is equipped with neither technical capabili-

ties nor facilities for evaluating the effect of isotopes

- 20 .



3)

on’plant ‘breeding. The University of Piracicaba is known

to have conduct

ed some experiments on the application of

isotopes to plant breeding, but positive results were not

obtained.
Current staff

Four researchers und

In addition, five in

breeding are assigne

© Current equipments

The following equipm

o Research division

er Sr. Cessario and three skilled workers.
spectors with the expert knowledge of plant

d to local test stations.

ents are available.

(a) Germination test/verification chambers

(b) Germination test/verification chamber (program type)

(c) Microscopes

(d) Chromatograph

(e) Specific gravity measuring apparatus

(f) Mixer
(g} Centrifugal
(h) Scorching fu

(i) Seed screen

separator
rnace

(wind type)

Seed eliminator (agitator type)

(i)} Seed vender
(k) Seed packing

(1) Balances

machine

{m) Mass spectrometers

""{n) Self-registe

ring thermometer

(o) Self-registering hygrometer

“p)  Distilled water supplier

(d) Refrigerator

o Business division

(a) Seed screen

(for pine seeds)

" “Seed eliminator (for eucalyptus seeds)

EHTEY Seed sfock ¢

hamber (low temperature dry, 10 tons)

Seed stock chamber (dry)

(c) Temporary warehouse of seeds obtained in the market

-'_23‘



(d) Germination, test/verification chambers

(e} Seed cleaner

- (2) " Direction of future reseéarch at the institute and request for

Japanese cooperation

The following items are listed as major research fields hereafter of

the institute, which seeks research cooperation and tgchnical guidance

b& Jépanese experts in addition to the introduction of Japanese know-

how and equipments.

1)

2)

3)
L)

5)

Research in the treatment and preservation of pollen for crossing

.plant breeding.

s . s e
B

Research on the method of preservation of seeds of selected trees

B

for afforestation. + N

Basic studies and research on physiology and ecology of irees.
Research on cuttage and grafting.

Research on seed collecting techniqués.

6. Prevention of damage by blight and harmful insects

(1}

Status quo of the Sao Paulo Forestry Institute

The status quo of the Sao Paulo Institute, which was learned by the

on-site inspection, can be summarized as follows:

1)

Past research achievements

{(a) Susceptibility of pine trees of North American ogirin to

damages by blight and harmful insects

{b} Reaction of Toona cil@aga var., gustralig te H.- grandella

-. . damage PR

(¢) Studies of the life in needle-leavyed forest in the State

of Sac Paulo

(d) Research on the prevention/extermination of Cidia araucariae
in Araucaria angustifolia timber
{e) P;gveqyi?n/extermination of damage by blight and harmful

- insects to forestry-in the. State of-.Sdo.Paulo : % -:-~

s e g,
- oTe L T r T

Sate F - opma LT Py e gy
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. 2) Current technical levels

Iy

1

(a) Biight

-The institute already has the technique of isclating, culti-
B R reemee er e vating, identifying and classifying germs.

¢

(b) Mycorrhiza T ) )

The institute is in the pfoceSS of acquiring basic research
$ e ER " skills.-

b (¢) "~ Damage by harmful insects

. I The institute is capable of classifying harmful insects.

3). Current staff

Sra. Eliza is in charge of blight research, Sr, Nilse mycorrhiza
A L " studies, and Sr. Wallace and Sr. Edison research in damage by
harmful insects. They have five other skilled workers working

for them.

k&) Current equipments and materials

The following equipments and materials are available.
o Blight

'ﬁkw%?(a) Microscopes
(ghbﬁqu_wﬂ&waHdgb} Microtomes
‘(c) Thermostatic chamber
(d) Dehumidification/sterilization chambers
(e) Humidified sterilization chamber
{(f) Shaker
) L (g) Balance i
“ . & .-+ (h) Blightssamples
o- Damage b} harmful insects
(a) Microscope '
(b) Dehumidification/sterilization chamber
(¢c) Balance

: ».{d) Insect samples - = . .

reme s L - 4 - -
¥ Lomsedy 2 - - - -
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(2)

I T I ke 3 OV SR
Direction of future research at the institute and request for
Japanese cooperation

The following problems are encountered within-the State of Sao Paulo,
and the institute expects technical guidance by Japanese experts in

order to prevent or exterminate them.
1) Cancro diaporthe cvbensis in eucalyptus

This blight tends to break out more frequently in the northern
states of the country, and is reportedly observgd in seven to
eight places within the State of Szo Paulo itoday. It causes
peeling'ofF of barks and retardation of the growth, although

trees do not wither usually.

The current extent of damage in the State of S3o Paulo is not so

great, but the institute is wishing to prepare for the future.
2) Cylindrocladium Spp

This is known to attack various types of trees especially of

artificial plantations, and causes them to die at the end.

3) ‘Physiological problems due to the lack of calcium and magnesium

in the soil.
4) Various types of blights attacking seedling farms.
5) Insect damage (Ipsimira grandela) to cedros {Iehanese cedar).

6} Ant (kenken) attack on leaves.

7. Protection and management of forest animals and plants

(1)

Status quo of the Sao Paulo Forestry Institute . - -

In order to realize a good harmony-between the protectlon of the
forest land which is diminishing in the State of Sao Paulo (approxl-
mately 8% of the total land area today) and the development of
recreational value of such land, the Sao Paulo Forestry Institute
has been making efforts since 1972 to make out forest districts as
state parks and preserve and manage them more profltably. Its

T

achievements can be summarized as followas = -

~ Establishment of the Campos de Jordio state park management

program and its implementation.
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. Direction of Fores{ry Research Cooperation

(2)  heqdest‘for Japanese cooperation

The institute expects the following from the Japanese side in the

proposed cooperation. ’

(a} Providing information oh the status quo of the Japanese admini-

strative efforts for the protection of natural environment.
(b} fTraining of the concerned technical staff hy Japanese experts.

(¢} Interflow of on-site inspection activities.

Watershed management

Aééiﬁst the béckground descriged above, for the purposes of more profita-
ble water and soil conservation in the mountainous and hilly districts
along the Paraiba, the State Government of Sao Paulo strongly expects
Japanese cooperation in studies and evaluation of methods that would

enable to use functions of the forest land. Their Proposed contents can

be listed as follows:

Firstly comes the research in the water/soil conservation functions of

the forest land and methods of selecting desirable type of forest.

This byils down to a series of experiments in order to grasp the water/

5011 conservation functions of the forest land in qualitative and quant1-

tatlve terms and, at the same time, select proper types of trees and

methods of their planting to reforest the devastated land. Concretely,
functional contributions will be compared between various types of
hroadleaf trees nat1VE to the district and eucalyptuses/plne trees of

North American orlgln whlch are known to grow in the devastated land.

it - =

; The methods are as fullqws; first, diverted waterbalance, surface run-

off volume, and amount of land erosion are examined relatively briefly by
plot tests over short period, and more desirable types of trees and
afforestation method are selected preliminarily. 'Then, at the watershed
test station, the water/soil runoff preventive effect of the selected

type. of forest against devastated grassland is examined. S3uch approach

-.is.regarded as advisable, and plot test and watershed experiment tech-

niques already. available at Forestry & Forest Products Research Institute
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and some universities in Japan are directly compatlble W1th it. In the

%?(r.kr 'n,

circumstances, it is possible for Japan to cooperate w1th the Brazilian

authorities in this field.

Second is the research on the method of selecting places for strategic

afforestation for water/soil conservation.

4 - [

It is impossible to reforest th; entire devastated land along the Paraiba.
Strategic places must be selected, where reforestation effects are expected
to be the biggest, and selected type of trees must be planted there. The
Sao Paulo institute seeks Japanese cooperation in the development of a
proper method of determining the valuable sites for afforestation. The
devastated land and water/soil conservation potentials juﬂgemeﬁt:methpdsii
having already been put to practical use in Japan, are considered appli-
cable to the initial stage of the proposed research. The Jjudgement method
that will satisfy local requiremeﬁts may be established based on the
results of preliminary tests using the Japanese methods. Full scale
development efforts may be initiated in line with the objectives thus

* ,,»,N,.,..

established.

Third is the research on a simplified forestry conservation engineering

method that will complement the water/soil conservation functions of

w

forests.

It is possible to plant seedlings or seeds directly in the field, if land

is in the early stage of devastation. Seedling/seed planting is impossi-

ble, however, on the land where rill ercsion and gully erosion proceeds

to a considerable extent, because surface soil moves considerably. It is

thus necessary to install supplementary structures in one way or another

~ in order to stabilize the surface conditions for seedlings to root.

The Sao Paulo institute seeks Japanese cooperatlon in tests and researches

for the development or selection of structure type(s) whlch would satlsfy
local conditions and requirements. Since the greater part of devastated
land in the district in gquestion is free of large pebbles or broken
pieces of rocks, fairly simple types of grading work, sheathing, fencing,

reinforcement, stepping, channel work, dam, retaining wall "and other

' forestry conservation/flood control engineering technigues avajlable in
 Japan are considered applicablé. It Will thus be ‘possible to test their

“on-site applicabilities using materials locally available for “the initial

transfer of technical know-how, and decidé the types of teéchnigues that
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‘.

v

will satisfy local requirements so that development effpfté may be centered
on them, I

:

Fourth is the integrated evaluation of watershed management.

A scaled-down version of a reforestation program ‘designed for a test

watershed more than hundreds of hectares in area including the devastated

" grassland will be implemented in a strategic place with simple flood

* control’structures, and quantitative, qualitative and time characteristics

.

of-water/soil runoffs before and after afforestation wil be compared so

that contributions of afferestation to watershed management may be proved
and confirmed in both qualitative and quantitative terms, followed by the
establishment of a guideline for the execution of a full-scale afforesta=-
tion program. The S3c Paulo institute seeks Japanese cooperation in such

evaluation operations. The necessiiy of the proposed evaluation of the

- effect of afforestation is well recognized, and it is possible for Japan

to cooperate with the Brazilian authorities concerned. The suggestion

is that Japan should unite efforts with them on a project basis in the

.«.initial design and implementation phases of the evaluation program (which

A

Lt

.-

will naturally consume time) so that Japanese contributions in subsequent

phases may be provided on a short-ierm basis when necessity arises.
Heéhaﬁ£221slogging

The Sao Paulo Forestry Institute is especially interested in the ropeway
mgéﬁoé of collecting fallen trees, and with good reason. The ropeway
£;chnique'av;11able in Japan toéay can satisfy the majority of the
Brazilian requirements. In the circumstances, it will be advisable to
build a proper ropeway system on the spot and demonstrate collecting
operations with:it in the initial phase 6£ research cooperation. In
this case, Some détails of the selected system --- capacities of stubs
that: will’ be used as anchors, stay requirements and selection, necessity
of artificial structures, etc. --- will have to be examined on the spot.
On-site demonstration will enable the Brazilian staff to learn technical
aspects of the ropéway system operation and confirm its capabilities and
potentials in the local environment. The following comparison with other
collection methods and applicability examinations will lead to answers to

the questions: What should be done to promete research on, and applica—'

_tions of, the ropeway system, and how? When these preliminaries are duly

. accomplished, the ropeway system is expected to play a really useful
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part as a means to collect fallen trees from plantations.

As regards the problems (a) through {d) which were mentioned earlier in
this report, they are considered to be less significant, compared with
the introduction of the ropeway system. For the present they can be
adequately dealt with by exchanging information and opinions with the
Brazilian authorities concerned. As for the improvement of chain saw
operations, for instance, a training system which is established and in
service in Japan is regarded as immediately compatible with the Brazilian
requirements.

E

Small diameter timber processing

Application of small-diameter timber especially from the thinning of
artificial plantations is being actively explored in Japan. Needless to
say, it is extremely difficult for such timber to come out the winner
in the market, competing with large-diameter timber imports coming in on

a large scale.

“In order to encourage the application of small-diameter timber,- Japanese

efforts center on the reduced logging costs, improved processing tech-
niques and development of new demand. Perseverance is the word for the
promotion of these efforts, while moves in the market price have great

influence on the consumption of small-diameter timber.

Will the proposed cooperation with the Sac Paulo Forestry Institute

produce a means that will positively enhance the applicability of small-
diameter timber? The prospect is negative, generally speaking. Judging
from what has been experienced in Japan, it will not be easy to develop

an epochal method of small-diameter timber application.

As mentioned earlier. in this report, the application of small-diameter
timber is not known in the State of S3o Pauloj it will be difficult, if
not impossible, for sawmill operators having been accustomed to_ the pro-
cessing of large-diameter timber to work on small, needle-leaf materials
from artificial plantations successfully. The commonest artificial
plantation timber processing technique available in Japan is entirely

new to Brazilian sawmill operators, as things stand today. -

It will be advisable for Japan to start cooperatioh with the Sioc Paulc

Forestry Institute by demonsirating basic small-diameter timber process-

ing techniques in the first place and then proceeding with the intréduction
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,of their more advanced versions after the Brazilian staff has learned

basic know-how. This is alse what is expected by the S3o Paulo Forestry
Institute. Such ctooperation is regarded as conducive to the reinforced
watershed management, based on which the State Government of Sao Paulo is

going to promote its forestry pelicies.

Resources remote sensing

This represents the field of technology which matches the wish of the
Federative Republie of Brazil, i.e. the quickest possible identification
of latest conditions of its huge forest resources as inexpensively as
possible. The Brazilian request is thus regarded as all the more urgent.
This field of activities also happen to represent the specialty of Presi-
dent Krbnka, the Sac Paulo Forestry Institute. Account may have to be

taken of this fact in finalizing the Japanese response to the issue.

Fortunately, for Japan, resources remote sensing is regarded as a field
in which relatively few problems will be encountered in dealing with the
Brazilian wish. It is desirable that the Brazilian request should be
considered in as encouraging terms as possible. 1t is suggested that the

contents and other details of Japanese cooperation should be oriented as

follows:
A. Contents of research cooperation

(A) Forest accumulation identification technique

h as. ﬁpplication of data collected by Landsat satellite
The Japanese research on Landsat-derived data applications
is limited to the qualitative analysis of information (for
instance, to identify forest growth potentials or the status
guo of land applieations}. The quantitative analysis of
thé satellite data is being pursued, but it will take some

time before effective results are obtained.

In the circumstances, or the present, it will be advisable
to promote cooperation with the Brazilian authorities con-
cerned, centering on the exchange of research information

- with them.

b. Appliéation of data collected by ordinary aerial photographic
means

The cooperation objective may be attained rather easily by
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instructing the Brazilian staff in aerial photographbased
data listing and application techniques which ‘are alréady

commonly used in Japan.

i ! . .y .
5 R . ¥ »

However, the artifigia;/hatural eucalyptus forest accumulation

identification as proposed by the Sdo Paulo institute is
likely to loss accuracy niore or less. Joint research by! _§
Japanese and Brazilian experts will be required to deal with

the accuracy problem in eucalyptus forest accumqlatipn data.

- {(B) - "Aerial photography application to forestry conservation .z

€ e . PR Ty

a. Farestry conservation total survey

[ DTV T A

_The Brazilian wish to grasp the status quo of forestry con-
servation by means of aeréal photography may bg_meﬁ wiFh“the

technique already attained a good practical stage in Japan,

., .Japan is also scoring acceptablg rggglts at least in fore~
casting degradation. It will be advisable to offer the
Japanese technique and deal jointly with the Brazilian autho-

- rities concerned those problems which may griseuip its appli-

cation in local environment.

b. Forestry conservation work implementation design technique

The cooperation objective may be attained by instructing the
Brazilian staff in the technique already put to pratical use
in Japan. Details plannihg,_however, expects the use of

very large~scale maps, and attention will.-have to-be paid to.

this respect.

PR -y L -

(c) Hiﬁh—preciéion braphic féndition %echh&hué'
eg- s = _- The Sac Paulo institute seems to expect to solve problems raised

o T -

by the current small-scale (1/50,000) base maps.

The Planning Bureau of the State Government of Sao Paule is
reported at work on a program to produce topographical charts

s e dn, a scale of 1 to 10,000. It will be necessary to consi@er the
acceptability of the Brazilian requestjxggkipgvglso into Aécoqnt

how this program develops.



Sa

P

(D) Multi-spectrum band measuring technique

. The history of Japanese research in this field is short, and

B

B

i

active research efforts are being made in its many aspects. It

is-possible, however, to provide technical guidance of parts

where positive research results have already obtained. It will
be advisable to promote the exchange of research information with

-the Brazilian authorities concerned side by.side with.technical
guidance.

Research cooperation setup

.Few, if any, differences exist in environmental conditions, which may

stand in the way of the Brazilian introduction of Japanese techniques

‘toncerning this theme. The kind of techniques having already been put

' to practical use in Japan will be learned by the Brazilian staffs con-

cerned relatively easiiy.

Op %he other hand, the fact is that the number of researchers special-
izing in the fields listed above is limited in Japan. It will be
difficult for them to stay in Brazil over a long period for on-site
instruction. In the circumstances, the desirable cooperation setup

can be summarized as follows:

(a) Training of Brazilian experts in Japan.

"(b) Furnishing of equipments that will be instrumental to the imple-

"mentation of techniques provided by the Japanese side.

i. Aerial photograph converting machines

‘. T

ii. Various types of templates

{c) Furnishing of texts which will be used in technical training
'y = . - oy - ,R‘ e N

in Brazil by Japanese side.

=i

(d} . Dispatch of Japanese. experts to Brazil on a short-term basis.

{e) Exchange of research information betwéen Japan and Brazil.

Plant breeding technique

re

The, Brazilian authorities concerned are known to be making a thorough

examination of an extensive literature of foreign origin concerning this

.. theme, and are understood to have attained a .fairly acceptable technical

level as far as research is concerned. The indication is that they. expect



Japanese instruction in concrete know-how.

The propased cooperation may possibly compete with the technical cooperation
project which is going teo be implemented in the Amazonian district. This

must be taken into account in considering its acceptability.

6. Prevention of damage by biight and harmful insects

The damage done to forestry by blight and harmful insects does not seem to
be of any critical proportions in the State of Sdo Paulo today. The Sao
Paulo Forestry Institute seems to be interested in augmenting its basic

research capabilities through Japanese cooperation as part of its efforts

to prepare for possible future problems.

While exchanging information at on-site inspection, the impression was that
the situation was more threatening in the northern, tropical part of the
country outside the State of Sao Paulo. It will be necessary to consider
the acceptability of the Brazilian request concerning this theme, taking
into account its probablie bearing on the technical cogperation project in

progress in the Amazonian district.

7- Protection and management of forest animals and plants

The Sao Paulo institute having been receiving guidance by various foreign
experts (American, West German, etc.} on this theme does not seem to be
inclined to total dependent on Japanese technigues. The strong impression
is that the Brazilian authorities concerned intend to learn as much as
possible about foreign systems and their application status so that they
may work out a protection/management system of their own by adopting and

rejecting them.

In the circumstances, it will be advisable for Japan to center its co-
operation on the supply of information about“Japanese systems of forééf
life protection and management and their actual state of applications in

addition to research information.,

V. Research Cooperation Program

1. Basic concept

The Forestry Div., Agricultural Affairs Bureau, State of S&o Paulo, has

been engaged in the development of model artificial plantations by
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. saplings of pine trees of North American origin and planting them in the
land it has purchased from private owners, and the enforcement of strict
administrative measures for the protection of natural forests which remain
on such a diminished scale within the state. In this way it has been as
successful as desired in making the people of the State of Sioc Paule

recognize the significance and possibility of reforestation.

The Research Division was newly established in 1970, designed to be instru-
mental to the major objectives of reforestation, i.e. increased production
of timber and more versatile application of it, and the rational develop-
ment of utility functions of the reforested land. The enlarged organi-

zation was renamed the Sao Paulo Forestry Institute. -

Forestry research is the main task of the Sao Paulo institute. Yet
forestry as a science is relatively new to the Federative Republic of
Brazil, where forestry courses began to be available at university level
only seven to eight years ago. In the circumstances, the Sao Paulo
Forestry Institute has managed to map out the direction in which its
research activities will be promoted hereafter, having little time as yet
to equip itself with necessary equipments and facilities and train the
research staff. Actually many of its resgearch activities remain to be
initiated, while what few programs it has managed to get started are still

in the very elementary stage.

It is against .this background that it has solicited Japan for cooperation.
As a result, research cooperation should actually aim at contributing to
the establishment of research methods in ths initial phase of the insti-
tute'’s activities and the fulfillment of equipment/facility requirements
at the institute rather than advanced joint research operations between

the institute staff and Japanese experts dispatched there.

At least for the first phase of the proposed cooperation project Japanese
contributions in the manner described above are regarded as necessary and

useful.

The furnishing of equipments and materials and the training of Brazilian
trainees in Japan will thus be assumed as primary significance. As
regards the dispatch of Japansese experts, it will be necessary and
useful to send experts who are well versed in the each field of proposed

cooperation, taking into account the institute's readiness to receive
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them.

basis.

It will also be advisable to dispatch them

The Japanese experts should include

ers as well as researcherse.
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4 . fentative Implementation Programe
of the Forestry Research in S#o Paulo Project

Bt o e o
s,
. eme
RO S,
.

; ,

The Japanese Implementatlon Survey Team and Secretary of Agriculture,
Sdo Paulo State have Jointly formulated the Tentatlve Implementation
Programe of the PrOJect as annexed hereto. These have been formulated

in connectlon w1th I-2 of the Attached Document of the Record of Dis-

cu551ons between Japanese Implementation Survey Team and Secrctary of
Agrlculture, Sao Paulo State on Forestry Research 1n SAo Paulo Project
for 1ts reference on such condltlon that necessary budget will be allo-
cated for the 1mp1ementatlon of the Project, and are subject to change .
within the framework of Record of Discussions when necessity arises in

theépourse ofcimpleméntation of the Project.

. TENTATIVE ESTIMATED SCALE OF JAPANESE ASSLSTANCE

- 2 7

5y

Total_aﬁohnt co - approximately 530 millien yen

H

w H e

I

Amount of Machinery;?

oy

equipment and Materials . approximately 304 million yen

(C.I.F. Sao Paulo) 3

b s
5 R
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5. LIST QF EQUIPMENT, MACHINERY AND MATERIALS
NECESSARY FOR THE PROJECT

Name of machinery, ctc.

1. Machinery, equipment, and other materials for laboratory work

(Watershed management)

a: Equipment for land survey

Y. Small size clectric computer
¢. Instrument for measuring

d. Sieve sheker

e. Dryer .

(Small diameter timber processing)

a. Band saw

b. Circular saw
¢. Planer

d. Chipper

e. Dust cleaner

{Mechanical logging}

a. LEguipment for land survey

b. Eguipment for measuring

¢. Instrument for drawing

d. Equipment for tree measuring

{Remote sensing)

a. Protting machine
b. Stereo scope

c. Printer

d. Enlager

e. Chemicals

2. Machinery, equipment and materials for experimental forest

(Watershed management)}

a. Automatic meteorological station

b. Long term recording rain gauge

c. Long term recording rain gauge and evaporimeter
d. Totalizer

e. Long term recording water level gauge
f. Water level recorder

g- Sunshine gauge

h. Long term recording heat flowmeter

i. Long term recording earth thermometer
j- Long term recording thermo-hydrograph
k. Long term net exchange radiometer




- &

o

Name of machinery, elc.

1.
Ma
N
O«
b.
q-
e
Se
t.

Machinery,” equipment and other materials far experimental

Long term dry-bulb thermometer
Long term wet-bulb thermometer
Long term wind vane and anemometer
Infiltrometer

Automatic grain size analizer
Generator

Pump -

Tractor with dozer shovel (6t)
Tractor with dezer (6t)

(Mechanical logging)

a. Logging tractor (6t)

b. Yarder i
c. Tools - .
d. Track with crane (&4t)

e. Track (2t}

Yehicles

a. Automobile (all wheel driving) _
b. -Light van

c. Track (2t)

Seed, fertilizer and chemicals

Audio-visual aid, etc. for indoor training

r
v

a. Film projector (16mm)

b. ditto (8mm)

€. Slide projector

d. Tape recorder

e. Over head projector

f. Movies

Others

a. Boocks and data 2 :
b. Camera (35mm) -

c. Movie camera ' =
d. Office instruments

L

.

[

H—-
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Appendix; Record of Discussions Signed

. THE RECORD .OF -DISCUSSIONS BETWEEN THE
JAPANESE IMPLEMENTATION SURVEY TEAM
~ °  AND THE AUTHORITIES CONCERNED OF THE
R R GOVERNMENT OF THE FEDERATIVE REPUBLIC
- T OF DRAZIL ON THE JAPANESE TECHNICAL
. - COOPERATION PROJECT FOR THE FORESTRY
- RESEARCH IN SAC PAULO

.
pes

s e ) The Japanese implementation Survey Team (hereinafter
referred to as "the Team") organized by the Japan International
Cooperation Agency (hereinafter referred to as "JICA") and headed
by Dr. Hidenori Nakano, Director, Forest Influence Div., Forestry

.. and Forest Products Research Institute, Forestry Agency, visited

. . the Federative Republic of Brazil - S3c Paulo State from Nov. 26

o to the Dec. 5, 1978 for the purpose of working out the details of

the technical cooperation program concerning the Japanese Techni-

.. . cal Cooperation ?kbject for the Forestry Research in S3c Paulo.

During its stay in The Federative Republic of Brazil
the Team exchanged views and had a series of discussions with the

~ Brazilian authorities concerned in respect of the derirable measu

- res to be taken by both Governments for the successful implementa

tion of the above-mentioned Project.

As a result of the discussions, the Team and the

‘Brazilian authorities concerned agreed to recommend to their

respective Governments the matters referred to in the document

attached hereto, on the basis of the "BASIC AGREEMENT ON TECHNI-

CAL COOPERATION BETWEEN THE GOVERNMENT OF JAPAN AND THE GOVERNMENT

OF THE FEDERATIVE REPUBLIC OF BRAZIL".

- el s -ﬁ) - o ﬁfox§rulo, Dgc.iéz 1578.

- _ Dr. Hidenori Nakano Dr. Paulo Egy@io Martins
Head of the Japanese Governador do Estado de
Implementation Survey Team S3o Paulo

--:

el Baulo da-Rocha Camargo

‘;;ﬂ;—;gzca - : j///ZZL %f/

I Secretary of Agriculture -
; ) State of S3o Paulo N

i
T

- 45 -



"THE ATTACHED DOCUMENT

I. COOPERATION BETWEEN BOTH GOVERNMENTS

1.

2,

The Government of Japan and the Government of the Federative
Republic of Brazil will cooperate with each other in imple -
menting the Japanese Technical Cooperation Project for the
Forestry Research in 53o Paulo{hereinafter referred to as
"The Project™) for the purpose of contributing to the
appropriate watershed forest management in Sao Paule State.

The Project will be implemented in accordance with the Haster
Plan which is given in Annex I.

?i‘

II. DISPATCH OF JAPANESE EXPERTS

1,

2,

In accordance with the laws and regulations 4in force in
Japan, the Government of Japan will take necessary measures
through JICA to provide at its own expense services of the
Japanese experts as listed in Annex II through the normal
procedures under the Technical Cooperation Scheme of Japan.

The Japanese experts referred to in 1 above and their
families will be granted in the Federative Republic of Bra

zil the privileges, exemptions and benefits as listed in

Annex III and will be granted privileges, exemptions and
benefits no less favourable than those granted to experts

of third countries or international prggnizatiopq‘pgrforming
similar missions.

. IIT, PROVISION OF MACHINERY AND EQUIPMENT

1.

In accordance with the laws and requlations 1in, force in
Japan, the Government of Japan will take necessary measures
through JICA to provide at its own expense -such machinery,
equipment and other materials necessary for the implementa
tion of the Project as listed in Annex IV, through the nox

‘mal pr0cedures under the Technical Cooperatien Scheme of

Japan.

The articles referred to in 1 above will become the property
of the Government of the Federative Republic of 8Brazil wupon
being delivereé’c.i‘g. to the Brazilian authorities concerned
at the ports and/or éirpo;ts of disembar@gtion, and will be

=46 -
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utilized exclusively for the implementation of the Project
oy z*v o 1n consultation with the Japanese experts referred to in

P . Annex II,,

1v. TRAINING OF DRAZILIAN PERSONNEL IN JAPAN
l. In accordance with the laws and regulations in force in
- Japan, the Government of Japan will take necessary measures
+ through JICA to receive at its own expense the Brazilian per

e --,. sonnel connected with the Project for technical training in

Japan through the normal procedures under the Techniecal Cag
peration Scheme of Japan.

2. The Government of the Federative Republic of Brazil wiil
take necessary measures to ensure that the knowledge and
experience acguired by the Brazilian personnel from technical
training in Japan will be utilized effectively for the imple

v % - “mentation of thée Project.

iVe MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE FEDERATIVE
1 REPUBLIC OF BRAZIL

s 1. In accordance with the laws and regulations in force in

cae the Federative Republic of Brazil, the Government of Federa
tive Republic of Brazil through the Government of S3o Paulo
State will take necessary measures to provide at its own
expense: - -

w2-ap 7 o (1} Services of the Brasilian counterpart personnel  and

.- . administrative personnel as listed in Annex V;
{2} Land, building and facilities in Annex VI;

A {3}, Supply or replacement of machinery, equipment, instrument

~r - -vehicles, tools, spare parts and any other materials

© R mopnelt -necessary for the implementation of the Project other

than those provide through JICA under III-1 above;
{4) Transportation facilities and travel allowance for the
Japanese experts for the official travel within the
- so- ‘Federative Republic of Brazil;
’ {S) Suitably furnished accomodations for the Japanese experts
) and their families. ' 7
- 2. In accordance with the laws and regulations in force in the
- Federative Republic of Brazil, the Government of Federative

I.:i *gJe ----Republic of Brazil through the Government 3f Sao Pavlo State

¥ SRS
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will take necessary measures to meet: -

(1) Expenses necessary for the transportation within the
Federative Republic of Brazll of the articles referred
to in IIXI-] above as well as for the installation,
operation and maintenance there of; T

{2) Customs, duties, internal tdxes and any other charges,
imposed in the Federative HRepublic of Brasil on the
articles referred to in IXY-1 above;

(3) all running expenses necessary for the -implementation
of the Project. P . e

ADMINISTRATION OF THE PROJECT

1, The Secretary of Agriculture of the Saa Paulo State, will

be responsible for the administration and implementation of

the Project, and the Japanese experts will provide necessary

technical guidance and advice.for the implementation of the

Project. ’

2. For the successful implementatién of "“the Project, a Joint~
~Committee will be established as specified in Annex VII and
will meet regularly.The committee will formulate the annunal
operation work plan of- the Project based on the master plan
in Annex 1.

CLAIMS AGAINST JAPANESE EXPERTS ) -
The Government of éhe Federative Republic of Brazil undertakes
to bear claims, if any arises, against the Japanese experts
engaged in the Project resulting from, occuring in the course
of, or otherwise connected with the discharge of their official
functions in the Federative Republic-of Brazil except for those
arising from the willful misconduct or gross negligence of the
Japanese experts. - - ST

- - - -

MUTUAL CONSULTATION ) - )
There will be mutual consultation between the two Governments

~on any major issues arising from, or in connection with this

Attached Document.

. TERMS OF COOPERATTION

"3
The duration of the technical cooperation for ‘the Pro;ect under

! “'this Attached Document will be Five (5) years from april 1, 1979

b
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“wot. annex T.o - . F , .

A e i - - MASTER PLAN -

" 1. The Project will be implemented in the fields of watershed
management, mechanical logging, remote-sensing and small
diameter timber processing for the purpose ofestablishing
watershed forest management techniques through strengthening
forestry research capabilities of S3c Paulo Forest Institute,

-2+ The Project will consist of the following:

a. Development of research capability of researchers through
#slly " the activities of above researches.

b, Exchange of information and research reports.

c. Other activities necessary for the i{mplementation of the
Project.

‘Annex IY R
JAPANESE EXPERTS
1. Team leader ~

2. Expert

ha
¥

L * (1) Watershed management
{2) Mechanical logging

PR {3) Small diameter timber processing
{4} Remote~sensing

3. Liaison officer .o, . B

note 1. In the fields of above 2. (1)} and [2), additional short
term experts may be dispatched when necessity.arises.

s b a2, The experts of the fields of above 2. (3) and (4) will

S r

) be dispatched on the short term basis. —
SRTICE il R
Annex IiIf_ «* . B
_ - PRIVILEGES, EXEMPTIONS AND BENEFITS
1. Exemptions from income tax and charges of any kind imposed

,-- - on.or in connection with the living allowances re¢/}ted

_, B : from abroad. c o - - (;:::;
- - & ) )




2. Exemptions from import and export duties and any_other
charges in respect of personal and household effects,
including one meotor vehicle per family, which may be
brought into the Federative Republic of Bgazil £rom

~ abroad.

3. Free medical services and facilities to the .Japanese
experts and thelr families,

~ - T

Annex IV

¢
.

LIST OF THE ARTICLES TO' BE PROVIDED- BY THE' GOVERNMENT
OF JAPAN
1. Machinery, equipment, instruments, tools, spare parts and other
materials for laboratory work. .
2. Machinery, equipment, instruments, tools, spare parts and other
materials for the experimental forest.
3. Specialized automobile units for experimental work.
4, Seed, fertilleer, pesticide and chemicals.
5. Audio-visual aids and articles for indoor training. "
6. Books and other necessary printed matters.
7. Other necessary machlnery and egquipment.-.-

%

Annex V

LIST OF BRAZILIAN COUNTERPARTS AND OTHER PERSONNEL
l. Project manager
2. Counterpart . . A
(1) Wateished management
(2) Mechanical logging ]
(3} Small diameter timber processing |
{4) Remote-sensing.
i 3.,Laboratory assistants

4, Workers for the experimental forest
5, Clerical and service pérsonnel including typist, clerks, drivers
and lnterpreters. Y i
Note: Number and period of the above 3 to 5 officials and-other
pexsonnel will be adjusted according to necessér§ from time to

time. -
Annex VI
E LIST OF LAND, BUILDINGS AND DTHER FACILITIES -
1. Office for the Japanese experts . T A£;/7 e e s ;
2. Laboratories ) , Q;a : kﬁiq‘
;25;1 o e

;150‘_



3. Experimental forest
4. Garages

5. Warehouses for machinery, equipment and materials
6. Other land, buildings and facillties

© Annex YII
THE COMPOSITION OF THE JOINT-COMMITTEE
1., Chairman? Secretary of Agriculture, S3o Paulo State
2. Members
JAPANESE SIDE BRAZILIAN SIDE
{1) Team leader {1} Director General of Sac Paulo
Forest Institute
{2) Representative of experts {2) Project Manager
(3) Liaison officer {3} Representatives of

counterparts (2)
(4) Representative of JICA

Hote:

The following representatives may attend the committee as

observers:

(1) An officlal of the Embassy or Consulate General of Japan
and any other person designated by the Embassy or Consulate
General of Japan.

{2) Representatives of the Ministry of Agriculture of the Federa
tive Republic of Brazil.

(3) Reéresentatives of the Brazilian inter-ministerial system of
coordination of international technical co-opg;;tion.

W
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