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Instituto Florestal de Sao Paulo

This publication is a report of the work that the Instituto Florestal
de Sao Paulo has undertaken with the goal of preserving the
remains of the native forests, subsidizing reforestry with necessary
research, and actuating rational forestation over a large portion of
the state’s territory. Itis a tribute to all who recognize the inestimable
environmental, economic, cuitural and aesthetic value of forests and
who continue the fight to eliminate predatory activity within the
country, replacing it with a conscientious attitude in regard to the-
forestry probiem. - :
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When the Jesuit Manﬁélﬁé Nobrega

_climbed the Serra do Mar in 1554, to

*; found the City of Sao Paulo and make
-z way for the conquest of the plateau, mo-

“re than 80% of the Paulista territory was
covered by dense native forests which

*.occupied an area of about 20 million

3

4

1

x

‘hectares. By 1920, almost 370 years

* later, more than half of the forest cover

Sl survived because of resistance to
.pioneering and the expansion of agricul-
“ture and stock-farming Then came the
industrial development phase, and in
‘barely hali a century the devasiation
Jeached alarming levels, By 1973, the
primitive forest was reduced to 8.75% of
“the territory, with more than 2 milhon
‘heclares concentrated almost exclusi-
‘vely in the Serra do Mar range because
i was protected by the Irregular topo-
‘graphy,

7 Keeping In mind tha! international
. Standards recommend the maintenance

-of al least 30% of the forest cover, the
‘Instituto Florestal de Sao Paulo has

< “been strugghng for 84 years to ive up to

. \his ideal through the protection of.the
- remaming forests, the promotion of refo-

. .restaton and the rational utihization of

-ve victories, such as the creation of nati-

~nificant portion of the Paulista terntory, , .

e haem

!
1
1
i
3
E

these resources. -
It has accomplished some impressi-

veforest reserves, reforestation of a sig-

Eighty-four years of fighting

against devastation

and principally the dissemination of the
conservalional ideals that mark its acti-
vity since the fast century and which
today are more necessary than ever
These ideals had already taken ef-
fect in the Province of S3o Paulo al the
end of the nineteenth century The col-
fee monocullure, which was flirmly esta-
blished by 1850, demanded the sacnifi-
ce of hectares and hectares of forests 1o
continue its expansion. The railway fo-
ffowed a similar path because wood pro-
vided cheap fuel for steam-engines. The
use of wood for domestic use in the City
of Séo Paulo, averaged 840 hectares a
year and caused enormous scars in the
whole green belt of the capitol, principa-
lly on the north slope of the Serra da
Canlareira The warnings of José Boni-
{acio, “The Father of Independence",
stlt echo as they did in 1821, to the
“Deputies” of the Province of S0 Paulo
aboui the destruction of the forests,
when word came from the outside on
the movement. inthe USA, Sterling Mor-
ton pushed the issue untl he managed
to create the Amencan Forestry Servi-
c¢e; in Japan, the Miruster of Education

ignited a popular campaign for the pro-

tection of frees; in Argentina, an idenh-
cal campaign was coordmnated by Os-
waldo Magnasco, the Minister of Public
Instruction; here, popular pressure and

the governing classes increased the de-

CEL o T
ssire to control predatory actwity of native

forests.
"Horto Botanico

! was in this atmosphere that the
Government of the Province created the
Horto Botanico de Sao Paulo in 1896,
which at that tme was connected to the
Geographical and Geological Commus-
sion of the Secretary of Agriculture and
was Ihe embryo for the present Instiluto
Florestal. Its first diector and naturalist
was the Swede Alberio Lofgren, who
concenirated tus efforts in batanical and
forestation studies of the national spe:
cies and exolc forests: many species
were imporied from the botanical gar-
dens of Calcutta,” Singapore, Sidney,
Middelburg, the Philligines and Guba, ar
were collected from the interior of the
province. Emphasis was given lo the
plantation of the Braziman pine (Arauca-
ria angustifolia), specimens of which still
survive today at the Horto Florestal The
work gained such international recogni-
tion that in 1901, the Ausirian Botanical
Commission headed by Count Wettes-
tein van Werdershein, proposed that the

"Horto Bofanico be modelled after the

lamous Botanical Garden of Buitenzog
Today on the island of Java, Bagar is
considered a true treasure of trapical
llora, and any western naturalist of fame
has been obliged to train hete

The study of the scientisis however,
did noi succeed in avoiding the conti-
nupus devasiation; in 1907, 6 milthon
hectares of the native fores! had already
been cut down, .

The government demanded urgent
solutions from the foresiry authonlies in
light of this situation It was further ag-
gravaled by the abuses of the railroads,
which broke their agreement of using
only imported charcoal and began 1o
supply their locomotives almosl exclusi-
vely wilh wood from the native farests
When a vegetal substitute 1o fead the
bolers became pressing. the Compan-
hia Paulisia de Esiradas de Ferro set
the example. Since 1904 the company
had managed 1o mntrocuce Eucalyptus
spp as a species of rapid growth

:

The Servigo Florestal

Faced with these circumstances. in
1911 the Horto Botanico lransformed il-

sell nto the Servigo Florestal and rad-



Initial
situation
20.450.000 ha/81.8%

-1973
2.075.000 ha/8,3%

1952

4.550.000 ha/18,2%
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- Afea 641 420 ha

L Adminustrative Aegians boundary
\ « Aproximataly 100 ha
- S Protcgrache Cover VT4 24

% Private and Gavetnment planlations

Reforestation in the State of Sio Pailo. i~ %

. cally changed its objectives, which be-
: came “the scientific study of the dendro-
logicalflora and the resloration of state's
. forests". Edrmundo Navarro de Andrade
was chosen to directit, and 15 conside-
red to be the “Father of the National
Cultivation of Eucalyptus ” Dunng the &
» years of his admunistration, prionily was
given to the production and incentiva-
“lion of this exolic species; seeds of ongr-
nal trees were imporled from Australia
and Asia and disserminaled all over the
country. The campaign was augmented
in the following decades, andin 1962 on
the occasion of the 2nd world Eucalyp-
tus Conference held here, Brazid was
recognized as the retainer of the largest
planted area of this kind.
Despite all this work devastahon
* conlinues, not due lo deficiencies of the
Servigo Florestal, but because of flaws
i legislation which continue fo persist
‘and also because of the proper political-
administrative organization The Servi-
o Florestal sees itself obliged 1o create
anetwork of parks and reserves with the
goal of protecting species of pnmitive
ecosystems. The first effort towards this
goal dales back to 1912, with the anne-
xation of the Estagio Biologica do Alto
da Serra which was laler converied into
a foreslt reserve, This achion expanded
the following years lo the eventual esta-
blishment of the Inshlulo Florestal,
which foday retains a significant phys-
calinheritance of 12 parks and 20 reser-
ves This constitules an area ol 700

thousand hectares which is aimost 3%
of the Paulista territory,

Therefore, although we can see that
the diffusion of eucalyptus cultivation
was the chief concern, the study of indi-
genous species was not relegated 1o
second place. In 1925, the Servigo Flo-
restal began the nstallation of the Arbo-
refum of Vidla Amadha, in the Parque
Estadual da Capual. Studies of auto-
ecology, pnncipally of nalive species,
was underlaken with the purpose of
examining its reforestational polential.
There is collection of more than two
hundred species, that includes the “je-
quithd" (Carimana estrellensis), “pero-
ba" {Aspidosmermaperoba}, “ipé-roxo”
{Tabebuia heptaphylla), *'pau-marfim”
{Balfourodendron fiedelianum) and
“araribda” (Centrolobium tomentosum),
which continues to be a source of inva-
luable information

After the decade of the 30's, Sao
Paulo began a dizzying industrial deve-
lopment with an explosive increase 1n
population The necessity for weod pro-
ducts increased to meet the ever chan-
ging patterns of consumption. In the
hard-wood sector the stale was reaso-
nably well provided for, having domina-
ted the cultivation of eucalyplus In the
sof-wood and longhber seclor, the si-
tualion was critical, owing to lhe exhaus-
ton ol the Braziian Pine reserves in the
soulh af the country which had bean the
traditional supplier lor both-the internal

Sl e BTe . L

and external markets It was wital to find
an alternative species for the Brazilian
pine, since it had proved to be very de-
manding and problematic in regard to
reforestation and cost This necessity
caused the state to commence the era of
pine cultivation.

The first attempt began in 1948,
when the Servigo Florestal introduced
the Chilean pine (Pinus radiata) It resul-
ted in falure, in part {o the inadaptability
of the species and lo the atfack of the

. Diplodia pinea fungus

This atternpt, however, provided
Paulista forest-cultvation with enor-
mgus expenence in the cullivation "of
exatic pines. Research and expeniments
expanded principally with species ongi-
nating from the south of the United Sta-
les and from Cenltral Amenca. In 1958
the Paulista government {aunched a gi-
gantic operation with the purpose of
consolidating pine cultivation in the sta-
le. The strategy changed substantally,
instead of dedicating iisell only the tasks
of information and technical assistance,
the government itself assumed Lhe role
of a torestry enterprise. In its network of
nursenes and forests, il planted more
than 100 millien Pinus eflioiti saphngs

Research and Instruction -

These expenmenial foresis were not
created only for commercial exploita-
ton Far more than that, the ponciples of
research and nstruction of modern fo-
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resiry were Iaught func!mning as a ca-
talyst for new private refarestation. The
- Servigo Florestal-did ‘niot - kmit . itseif to
“proctaim methods; it camed them -out
itself,: assummg the iole of pioneers in
ditlicult areas that are not well known,
- Private inicialive’ responded to the
campmgn mma!ly with caution, then with
R mcreasmg optimism. In 1966 the Fede-
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* ral Govemmenl msllluted a system of
, fiscat incenlives for reforestalion. When
the private seclor lound the way already
'paved by stale action, they assumed
‘leadership of extensive planlahons in -
Séo Paulo. ..
.32 "AN aerophotogrammelnc survey la-
'ken in.1872:73 revealed that the refores-
tation totatled 641,420 heclares (2.58%
ol fhe Paulista terntory), which s amajor
L-additonto the 2,175,310 hectares of the
* remaining native forestes (8,75% of the
wslemmtory): This ssgnmcanl increase in the
- reforésted areas is an indication that the
- reconstruchion phase of our-natura! in-
heritance is gaining ground while preda-
lary activily is slowly giving way.;Wuhm
the context of hisforicat dynamics this
will surely lead lo & ratignal and scignlific

silviculture, . - -
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. " A consistent foreslry policy presup-

. poses a grealer necessity of Increasing
.. the system of evaluation of the resour-
ces, In.1973, with the recommendalion

“ of the Economic Forestry Zoning of the

%-

-

* system for timber inventory was propo- -

7, Slate, atearn of photointerpretation was

organized to evaluate the nate vegeta-
-ton cover and reforestation through
pomls of systematic sampling (each

" point répresenting 1 km?) based on ae-

' rial photographs on a 1+25,000 scale.

- The work evolved o hoth the detail
"ot reforestation as well as the mapping
ol thé phytophysiognomical units of vial
|mporlance to expedite plans of mana-
ging the park and reserve areas. In 1975
lhe development of a semi-automatic

prospectives for the implantation of io~
rests, s aim s to oblain data on the
area, geographical location, types of ve-
getalion, species, age classes, volume-
Iric yield, patrimonial situation and other
elements requiting penodic updating It
is based on aenal photos on a 1:40,000
scale and on the topographical sheets
on a 1:10,000 scale of the Cartograph:c
Plan of the State.

° The first phasa oI the work whuch

EER )

sed with the assistance of electronic > .« ™~

equipment for the investigation of photo-
graphs on a closed -circuit television
The data’ concerrung the aerophoto-
graphical patierns were developed by
the Institito Florestal and the enginee-
ring of the system will be carried out in
collaboration with the Universidade de
Campmas

* 2 The inventory now in progress is

bemg concentrated i in regions with good ¢

S

e — Tl

has already been publlshed covered 29
munmcipalities ol the Sorocaba region ,

and has conformed with ihe recen! ae- -

raphotographical survey of the State of-
Sao Paulo in 1977, In progress at the
present me 1s an inventory of the Vale.
do Paraiba region. It will then proceed 1o

cover the Greater Sao Paulo and Cam- -

pmas regrons - -t

T . A

Photo terpretation
wark in the
insplula Floresta!

T Forest Inventoy _

Cover types

Accordmg to .aerophotogrammetric survey

-, by sample-points 1872/1973 ) )
s “ﬁ%?rféi@gf; Surface Mata Cgpoeira‘ Cerraddo |Cerrado g:r?;%% Campo g?i?;es o
LS ST (ha) .| (%) (%) (%Y (%) (%) (%) (%) .
Grande Sao Paulo 805.100 15,67 1713 —_ — — 0,30 7.25
- Litoral - 1.546.600 56,02 8,13 — - — 001 0,83
- " Vale do Paraiba 1.429.100 11,59 9.08 - — — 1,12 2,63
.. Saracaba et | 4059.400 11,69 819 | 0.9 177 157 062 5,79
- Campinas .| 2705800 3,35 286, 1 004..-.|-, 269 0,80 — 515
Ribeirao Preto _ - 3.660.800 198 i -228.{ 139;~| 984 1,37 — 1,61
‘Baury, - 1623400° . 245 ! -232 | 094.2}  735-] -.030 — 3,15
- -8. José do Rio Preto | 2.722.300 207 ;'5{{53.19 ; 080 182:7y 003 - — 4 =058,
" Aragatuba : 1.903.100 15777 340, ! -013 L U T 0,26
- Presidente Prudente | 2507.700 377 1437 { 009 0,49 016 ; — 035
Marila 1.896.700 283 | i202 0 022 305 003 ' — .08 .
o Totalss | ;o 24860000 833-.1 . 499.¢ 042 ‘336 51 ..060 ¢ 0.8 '.258 .
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. ﬂThe slale parks are areas of perma-
nenl preservatlon protected by law, The
" first to be mentioned is the Parque Esta-
dual da Capital, “which 15 located practi-

cally within the urban zone of the metro-

¢ pohtan area, Since its creationin 1896, 1t
-,-has served as the headquarters of the

T Harto| Bolanico and still shelters adm-
‘nistrative’ headquarters of the Instituto
“Florestal do” Estado de Sao. Paulo, Its
. 174 hectares will have lo be |nlegrated
' into the Raserva Esladua\ da Camarei-
“ra; 'which has 5,600 héctargs and 1S
about fo be elevaled lo the legal status
or a slate park EIC I

.

In the state parks

a.x Er

e ma

Manthuelra Hange near lhe border ;

with the State of Minas Gerais. It has
quite an wregular relief vath alttudes that
vary between 1,030 and 2,007 meters
lts chimate 15 subtropical, mescthermic
and has rainfall, The area possesses
unique characleristics due to s location
at the meeting of three floristic regions:
the Araucara — Podocarpus Forest,
the Latifoltate Forest of the Atlantic Slo-
pe and the Brazihan Meridional Plains,
The analysis of the physical environ-
ment determined the zoning of the park,
taking two chief objectives into conside-
‘ration: preservation and recreation in

2 The management plan proposal for-, view of the vocation for tounsm in this

lhe complex |ntends to expand the pre-
- sent 15 heclares at the public's disposal
‘into an area'sf leisure’and environmen-
- tal” education:.The_ best distnbution of
+" the functions within the physical space

" are al present. under, detalfed study for -

> this mulltpurpose area ’

- 12 %Also locatedi inthe metropolltan area .
of Greater 'Sio; Paulp is” the. Parque®.
*Estadual de Jaragua; whlch .is being -

.- preserved due loHts natural and histori- -
" gal* heritage. " Jaragua ; peak with’ ts -
s quartzific formation, was used asarere- )
+ rence point during the mining era: Itwas ™™
* here.that. the' first gold- explorauon in .-,

Braz:l was lodated. s area is covered

with Latifohate Forests; :yplca! of lhe“ N

-paulrslano plateal,
-~ ¢ Thé Parque Estadual de Campos do
Jordao was the first to have a detaled.

- managemant plan It Is situaled n, lhe’ '

" region

In the northeast region of the slate
the Parque Esladual de Vassununga is
qu\\e promineni due 1o the presence of

mnumerous specsmens of "jequmba" )

".c

preservatlon Ielsure and educatlon

enormous. They are some of the last in

" the state, constituting a legacy of ex-

traordinary and unique valve. .
Protective action of the Instiuto Flo-
restal extends to the coastlands as well;

_ thatincludes several stale parks That of

{ihabela 1s situated on the island of Sao. ~
Segbastido on the north coast With quie
an irregular topography, it is covered by

. an exuberant forest with an immense.

variety and quantity of paim trees, ferns,
mosses and epiphytes that are charac-
fenstic of a trapical region. Many wild
animals are found here and its beaches
are among the.most beautiful in_ Sao
Paulo. E

- < -The Parque Estadual de lha An-

chieta was created in 1977 with the clo-'
sing of the penitentiary that dominated *
the life of the island. The environment -
no longer has any natural aspecis Lo it
and its restoratron is considered quite
tmportant. Since it s a sea environment
charactefized by a most diversified fau-

5 ~na, it will be the sanctuary for the Centro -

de Pesquisas e Desenvolvimento de.
. Cigncias  Ambientais {Enwmnmentai

Centre). The Centro de Comunicagao -
sobre Fauna Mannha {Sea Fauna Cen-.~
tre of Communication) is already being: .
organized. o

in the extreme southern part of the

state, the Parque Estadual da llha do e

Cardoso maintains national Jmponance
for being the only island that has not -

.{Canniana legahs), some ol which are - _

s

'

, Sciencks Development and Research.: :_‘x
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been explailed, thus being able to tur-

n1sh mcalculabie data in sludymg lhe
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 Sefra da Mar Mgunta 1 Hang
. T Teagheliers thé Jargest -
afe parol Sag Pauo

[

farmation of '!roprc" !oresls on islands, -
its’ drffarent rellel‘ Ievels permll the, ob- -
servatlon of the profile of the vegetatron
cover: Dune; Swamp, Salt Marsh Vege:
tation . -and- -Tropical Lalrfohale Farest,
Apart from’ srudyrng ‘the’ ecarogrcal as-
pects of drilerem ecosystems. mapping”
of the vegeratlon "and a survey, of \he
: . torest is being” conducted =
- KSR RN "o %+ Cardoso Island’is a"part o, lhe a
- A s goon-esluary .complex:- af ; Iguape-
Cananéia;: and constilutes one ol the
three prmcrpal reg:ons “of ;shrimp _and,
oysler reproduclren of Meridignal Brazil.-
It houses a research cenler’ inlegraled
{or - foresi;’ botanical; - marine,; oceanc-’
graphic, geologrcal and blologrcal study.
he majority‘of native lorests remar-
ing'in Séo- -Paulo-are snualed in 1he
errgd do Mar range. ‘and are of excep-
tioial importance:to the preservahonal
Tdaa} exaclly.becauise oi whal remains,”
Previously’ dwrded <nto " saveral parks
and fesarves- ‘Serra do Marﬁ Rig Bran-
: A dro 'de tTn!edo Ilan-

;
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- haém. Séo -Vlcen!e. !lann Curuculu
*  Nalividade da Serra, Cunhae Caragua- -
.. tatuba—the whole area now belongs lo
) “ the newly crealed State Park, Parque -
: -:,-,, Estadual da Serra do Mar, and has furt-
=~ herincorporaied some extensive forest )
' zones, R e
- = This big park has an irregular topo- g *33”:‘%?:" rios N
" graphy and is covered by an exuberant S R s
-. Tropl_cal Rain Coast Lahfohale FOI’GS[ The Fargue £slagual da Hha do cardosd (on) prolects L T .
3 that’is rich in specles and conlains @ . "ot ramains of ine Troprcat Farest . o=
<. .great vaniely of lianas, epiphytes, arbo- msuiateg amd wrexplored canditons bellow, the deactwated .
:. ‘rescent ferns and palms. The fauna 1s  prsor on the Pataue Estacua: ¢ ¢a 1tha Anchieta ) ’ i
- “also varled in species, from the smallest J .
mammals 1o the largest Brazikan forest 3 “
‘amimal, the Tapir {Tapirus sp)
- Crossed by, roads that link the pla-
{leau 10 the coast, the Parque de Serra
_do Mar has as tounst atiractions, scenic
‘wewpom!s thal were construgted dunng
, 'the Colonial period from where one can o .. ’
. ~’see lhe Santista Lowlands: the coastal . - o . .
- plan with its profusion of nvers and the . * - P S

open sea, - o . .
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.. Reserves, . .
v -w.- .. . . alive laboratory ::

- "About 15 km from the center of Sao
Paulo and exlending into the municipal-
lies of Caieiras, Mainpora and Guarul-
hos, the Reserva Estadual da Cantares-
ra is practically within the metropafitan
area. For a fong period of time it has
beenthe principal water reservoir forthe
enlire population. Today it contains re-
servoirs with the capacity of supplying
33 thousand litres per second, which (s
sufficient for 10 mullion inhabitants, Iis
present forest cover s a result of recom-
position of old coffee and sugar cane
plantations, The area has enormous po-
lential for recreation and leisure activi-
ties, and s management plan foresees
zones ol intensive use, zones of exten-
sive use, pnmitive zones and service
zones. Research is being developed for
study of the composition of the forest.
The Cantareira reserve will soon be ele-
vated 1o the slatus of state park.

T . - = -

Another impartant reserve is that of
Morro do Diabe, which contains the last
remnants of the forests in the western
region of the state It is within the do-
main of the Mesophyte Subiropical Fo-
rest of Western and Mendiona! Brazil,
and has a great varety of evergreen
species. In its reliel, evidence of the for-
malion of sandstone appears It 1s one
of the few habiiats of the “mico-ledao”
monkey {Leontopithecus rosaha chry-
S0pygus}, a species in extinction and of
greal scientific interest. Located i the
weslern region is the Reserva Esladual
da Lagoa S&o Paulo, whichincludes the
fluvio-lagoon system zones connecled
to the Parana River and wilt soon disap-
pear due to the construction of the Porto
Pnmavera Hydroelectnic Plant

Among the reserves in the south of
the siate, the Reserva de Carlos Botel-
ho has been employed for siudies of

native forest management. These siu-
dies cover three different areas: one for
degraded forest, due lo explotation
pnor 1o state prolection; another is of
recuperated forests of more remote ex-
ploitation; and the third is of adult trees,
charactenstic of the Tropical Rain Fo- .
rest of the Lowiands and the Slopes. in-
the degraded areas the objective 15 the
replacement of the vegetafion; in the
recuperated areas, their improvement is
deswed; and in the adult tree zones, the
activation of its produclive poiential
through a uniformization of ils compo-
nenis

The Reserva de Porlo Ferreira besi-
des having a Latifoliate Forest, 1s cha-
racterized by Cemrado Vegetation In'it”

f

two research projects are under way'on” .«

the units of the cerrado and of the forast
by means of qerial photography :
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The anve loreslsunderadmimsira- -

~tion of the Insmuto Florestal contain'a + .
Pvanely of | wild iauna and is the object oi‘

— 4 great care - and tention,”The 'mico- - W

= "rleao" which was prewousiy mentioned; %+

. is a'species in exhnctlon that has moti-- .;
oy - vated studies for raising and reproduc-
w_ “tioni_ in-caplvity. Breeding of selecled
Zanimals and. their. behaviour, ‘are‘bath -

- -researched here and in lhe forests gnd

v

:
i

.

-u"" "‘r »:_ a,n W e
o " Within, Ihls ling- of research whlch
Jaims”at’ the conservatlon “of rare ‘or |
lhrealened species, lwo other pro;ects
,’areunderdeve!opmenl Onestudiesthe =
opulauonal dynamics of the"'campex-‘* -
0" deer {Ozoroceros bezoarticus)ina -
small semi-confined nucleus; ihe other .-
researches the renal b:onomics andpa- - -
rasitism of the.. obo-guard” -(Chryso- -
cyon brachyurus) a. .species “with pre-
ervauon and breedmg prob1ems bothi in -

The “lobg quaraTis one -
"!_Te wilf anehals studied at* \

- the lnsururo F-'oresra.'




Protectlve.z - a

. reforestation - - < -
sin hvdrographlc bas:n

P -
w

e e —,1e»\*”' R o

i: L The Insllluto Floreslal has also con-
P cernqdlllgell with' lhe_management of
~ . _hydrological basms since 1961, when
- < the state bulll dams to requlate the pe-
r‘;— " riodice fiooding of the Paraiba River, The .
A “, protection of reloresiry was execuled i in
. three basins of refention that'containa’; .
L " total of 690 thousand saplings of various,”’
AR spemesof Pimus. The lorest nurseries of .
Pindamonhangaba and Taubate were i
, created principally 1o provide logistical™ ",
7 uppon for protective reforestaton. . -
Research programs in hydrology aré .~
now in progress in the Una River basin, ,?
“which is a tnbutary of the Paraiba River
: in the Parque Estadual da Serrado Mar!- Wi
.. and also in the, Canlarelra reserve The ’
- objectives of these programs aretocon-
- “trol the - floods, “provide * protection -
;" against-landshdes, pcovide protection- .
=t against superflmal erosnon,jselecllon of. .2
=, . ideal forest cover, choice of manage-~ &
" i.f‘ ‘ment in respect o pro!n!ablllly. study of- -
. the idea! spatial, arrangemenl of the fo- .
) v* rest cover, and the study of the hydrolo- ,
DR g|cal cycle of natve forests. . «
: .  For such studies: the Instituto Fio-~
- ”ﬁreslai will also counl on the collaboration -,
*of the International Japanése Agency ol .

= ! Cooperation'in accordance with a re-
. cently celebraled agreement.\, .
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Enwronmental educatlon o
aconstant preocupatlon o

» The slate parks allocale areastothe . sion foutes, hlkmg lraﬂs and other. va--  dnd located in the Parque Estadual da
pubhc {or lessure and recreation. It has  rious programs. . Capital. Considered for many years lo”

been a major concern of the Forestry Recently it was decnded io :mple- be one of the mosi complete of its kind, =~
- Institute to lake advantage of the con- 'ment areas of environmental recreaion_ the museum is now being remodelledtd -
tact of the population with nature, to de- -and educationin planted forests. Eleven- facilitale modern lechnological exhlbu-

Bt

velop ‘an environmental educabional” - 'experimental stations of the Instituto lwns v )
-~ program in such a way as lo sensitize *~ Florestal have already been selected ¥ The dissemination of lechmcal :
3 _them to the problems of conservation of ~ and are situated in outlying urban areas sc:entlhc information and researchis’ ca-
+11  our natural heritage. ."_or close to medium-sized cities where  rried out through the publication of two
‘, . .- Due Yo ils location within the melro- ~ " the population iiselt demands new Ielsu- penodlca|5'“Sllwcullura em Sao Paulo
polnan area of Sao Paulo, the.Parque  re areas. ' , and "Boletim Técnico,” 1 7=«
. Estadual da Capital is frequently visited . < Thelnstijuto F]oreslala!sopromoles P L

and dlsposes of inslallations under ex- . courses, lectures and exhibiions that
pansion in relation to the transformation " are generally held at the Museu Flores-
of the Cantareira feserve into a state ta| Octawo Vecchl maugurated in 1931
park. In Campos do Jordo, the louristic - T
. natuce of Ihe region provides incentive
" or, pUbllC visits and educational pro-
grams, and will inchide the use of anti- -
3 que, equipment such as the sawmilirun
=" by walerwheel to serve as a tounst al- -
° fraction:On the Anchieta lsland, the ins-
tallation plan of the Cenler of Research .
and - Development of "Environmental -,
Scnences takes’ into, consideration not’:
.only the ‘aspecls of the research itself, ..
‘but also those connected lo leisure and :
environmental education. -These types .
of programs will have to be exlended tos
_athér, park areas as well, The basic -
ob]echve is_to teach the populallon to
usea forest wnhoul damagmg it Ihrough
\nsnors cenlers: camping areas, xc

2
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C Pammpatlon of foreslry acllwly:n 1he
*,Brazilian economy 1s"significant Data
* from the Instituto Brasileiro de Desenvo-
_vimento Florestal places the contnbu-
“tion al 5.8% in the national economy, Of
the total energy consumed in Brazil. in
1977, 22% onginaled from 118 mllhon
cub|c meters of wood.”

3 -Heforeslatlon from hscal mcenhves
* ‘amounted 1o an area of 3,500,000 hec-
tares of Eucalyptus and Pinus from

1966 to 1979; conservative estimates”

anticipate the continuty of reforestation
“at an annual rate of 300 thousand hecla-
‘res. Therelore; a demand of seeds wilh
greater produchve potential is required
in view of increasing profitability of the
forestry activity.
thln this framework the Instllulo
'Florestal de 5ao Paulo has deveioped a
program, “of_genelic forestry improve-
ment in collaboration with other entities
:n 1his sector; Their basic objectwes are:
-—a conllnuou‘ increase in productl-

= research of genehcal characteristics
" ‘of 'the species, seeking specmc,

Genetlc lmprovement

uses;
—- adaptation of specres of rapid

growlh for non-raditional uses, as a

“way of allewialing the pressure on
the existent natural reserves;

.— obtainment of improved seeds- o

meet demand. .

LY

Up to now, the moré exotic Species.
“of rapid growlh have tequired more at-

tention, especially the Pinus and Euca-
lyptus species, Tests have already be-
- gun on the prageny of the species Pinis
eliiotti and Pinus canbaea var. hondu-
‘rensis. ., 7

Forthe deve!opmenl program of the
Pmus. the Instituto Florestal relys. Gpon
ils own reserves as well as private plan-

tations, that have a total of 52 thousand.

hectares and maintain an exchange of
vegetative matenal from superior trees.

In respeci to the Eucalyptus, which
at the -present -time represents great

economic importance to the country,

pnomy is being directed to thei 1mprove-

. for-more productlwty

ment_of species ior 1he producnon oi
charcoal and use in sawmills. .
One of steps taken by the genetic
forest improvement program is the ve-
getalfive propagation of superior selec-
ted maierials for banks and seed or-
_chards. For ihe Eucalyptus, \he lechni-
ques of grafting, earthing up and rocting
have been used, with the latter two sho-
wing more promise; for the pine, grafting
of the forked type “notch of the top™is
profusely diffused because of excellent
results,” R R

L -

The Instituto Florestal has also been
participating in the Conservation Project
of Genelical Research, which 1s led by
the Brazilian enterprise Empresa Brasi-
lgira de Pesquisa Agropecuaria It is
contributing to studies of the “jequiiba™
{Cariniana legalis), the “aroewra” {Aslro-
nium urundeuva), the “cumbaru” (Dip-
lerix alata) and the “jacarandé-paulista”

“{Machaernium villosum). Apan from the

dendrologicai and phenological as-
pects, these studies seek a better kno:
wledge of the areas of distribution, eva-
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Eucalyptus maculata
Eucalyptus resinifera-

Eucalyptus robusta™

Eucalyptus urophylia

Lo Eucalyplus teriticornis

- : Eucalyptus pilutaris .. #
Eucalyptus umbra_”

- " Eucalyptus microcorys -

Eucalypius puntacta -
L Eucalyptus panicilata -
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N Clonal seed | N.s &t - Grafis o | Average
’ ** | production | orchard clones - accomplished) survival.
: -%7+|-afea (ha) (ha) - - 00 ‘I percentage
“Pinus eliiotti 200 - 38 368 B.778 20%
Pinus taeda 85 — 42 1.679 -
Pinus canbaea var, canbaga 20 57 ~ 161 4,375 50%
" Pinus canbaea var, hondurensis 800 -127 351 10,124 50%
Pinus caribaea var. bahamensis 20 13 48 1244 30%
Pinus obcarpa 50 31 99 2.481 50%
Pinus kesiya 400 1237 552 13.005 80%
Totals 1,685 38,97 1619 | 41686 |  43%

luation of the remaining populations and
- the selection of representative trees that

will furnish reproductive material for the

constitutron of germoplasmbanks.

of Sao Paulo, Minas Gerais, Parand and
Santa Catanna, seeds were collected
from 10 or more representative lrees
and the trees were distributed randomly

One of the forest species in the
south and southeastern regions that s is
In a cntical situation, is the Araucaria

- angustifoha. Because of this dangerous

situation, it is the object of a program

naw in progress with the goal of not anly -

presening the genetical base of the po-

pulations representative of the species, *.

" bit also of producing seeds of good

qualty. In 17 sites tocated in the States

among the population and separated by

. a minimum distance of 100 meters, Of

saplings oblaned, a progeny lest was
conducted and a populational base was
established in the itapeva Experimenital
Staton. . .
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-In the arboretums,

Because of the threat of extinction

. that we:ghs heavily on innumerous nat-
"ve species, the Instifuto Florestal was
. motivated to establish several arbore-

. =tums wilh the intention of subsidizing its

- research and promoting scientific ex-
change with other institutions.
The experimental stalion of Mogi-
:. Guagl has recemly criated an arbore-
~_tum that is located in the central region
of the State. The work began in 1976
-+ .~ wilh the collection of seeds from ditfe-
"= rent native lorests in several regions of

- ..ned from the ‘600 species introduced”
jA . and aboul half of them are already plan-
ted in a permanent place
. B With the suppon ol a herbanum and
a a xioteca which collects nch matenal,
. - analomic and systemalic studies have
*j; - _been developed with the intention of
- * describing and idenlifying forest species
‘i~ connected to phenological studies , The
phytochemical laboratory comphments
these studies by supplying data an ex-

’? < tive and gquantiative viewpoint, The
- ,quallly of wood. especially its basic den-
= - sily. is being studied 16 Iry and relale it io
!he anatomical characlers of manages,

"

* ‘ment and use. = s S

.the country.’ Positive resulls were obtai- 5

: '1raclweso!forestspecnesfromaquama-

“the study of the species

x

5

el
foan-
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Sustamed productlon TR e
_in reforestation '

: L

- The entire slate area reforesled wnh
'Pinus spp and Eucalyplus spp. is main-
lained though a process of, sustained
* production’to guaranlee the physical ba-

+ se in which the majority of the research”’
ol the Institute is developed. Each plan-
tation is divided into modules equal in
-number to the years of rotation, and pru-
ned at various_times. The final“cutling "
down is performed-al 25 years of age,

_ te evaluation of the wood polenha1 of - when objective Is the praduction ofwood
*these plantations. =~ "' © forasawmill;immediataly aﬂen'vards re-

B ' . - placement of the modu!e is made

" In the area of forest managemenl

Ihe Inshiulo Florestal has empleyed dif-
+ farent systems of investigation and has
wutlllzed these operations to_develop-

“their research. -
. Dendrological studies have been
“ ‘developed not only in the stale forests, -
but also in private commercial forests. I
". seeks to delermine the site index in dif-
Ierem regions of the state and tofacilta-

"-.

2

" The Euca!ypfus spp:.are cut down- . . - . ERE v :

i

~using a 5 to 7 year cycle.kwhen the' "

;' objective is to obtain firewood, charcoal

* and cellulose

-, When the objective is lo produce
7. wood for sawilis, the Pinus and Eucalyp- ' - .
. lus spp plantations practice selective - - - PR
«cumng to remove infenior material. The | 7he vlarted forests = ™~ ‘
- plantations are utihized by means of a. of Ingktule Flosesial are aepl

.~ 13 sysiem of sustaned maragemen!
: z\é?ftem developed by the institution’ .ll . ang manua operations are - "

From the PanS resnn,.\ =
turpentme and pitch; "7

The, extraction of resin from Pinus “.;J
elfiottn to abtan lurpenlme and p:lch ¢
has been economucally imponanl in
other tountnes for decades, but has’ Of-'y
Iy beenincreased overthe lastlewyears -
in Brazil."In’ the. {nstituto Florestal 330."
lhousand trees 'were resined, and the
initial resuils obtained showed an avera-

.ge “production of 2.7kg per Iree anually, 3

-

~-ln lha Pinusvar elliottiiat ISyears ofage.- ¢

** Work was developed toimprove pro-.  -*
ducilon by-using 10 phenotypes obta;- et
ned Irom 70,000 trees which resulled in >
an average proguction of B.5kg per trée
annually These 10 phenotypes will be

. usedinthe formationof aclonalorchard:  ~:!

This initiative is a means of making -
e country se"-sufhc:em Atthepresent™ - _,
time,.there is consumption of 38.lhou-.

- sand lons of pitch.with internal produc-

tion havmg only reached 2.thousand ' |
tons. This has forced: expendnlures of -
- 108 ITIIHIOI'I. dollares lo |mport lhls raw

-
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-Pioneer work -
+ N mineral nutrition

% . Inthe area of mineral nutrition, the
- Instituto Florestal assumed the pioneer
role by conducting explaratory studies
. - _more than 25 years ago, when wotk of
- ‘t{his nature was stll being guestioned,
-, As a result of this, the 1st Panamaerican
Congress of Agronomy held in Brazil in
-1954, had already registered the first
works of the Institute.
.+ Commencing in 1875, a networks of
sys!amallc experimentation was insta-
- lleg Iri 16 localities that represented the
- mo_sl differen! edaphoclimatic condi-
. tions of the state. it was directed towards
- -ihe pine species as well as the eucalyp-
{us species, and is already providing

.
2

a
iy

T, prelnmmary resulls, .

e Recogmzmg lhe phosphorous defi-
ciency in ropical soils, itis worthmenlio-

"+ « % ning the formulation of expenments with

, ’;”, different doses and forms of phosphates
* {soluble, natural and magmatic phosp-

: hale or phosphante of Jacupiranga) in

" order to elicit a response {rom species
5 with different levels of these elements in
he Soil

More yleld
for charcoal

The national stee! mduslry whuch |s
based on vegelable charcoal energy,
will have to produce 6 million tons of
pig-iron by 1985. Production will de-
mand 42 millon cubic meters of wood.
The national goals are based on acons- -
tant increase in production utihzing ve- |
getable charcoal as way of saving funds. ,

~ Representing on an average of more
than 50% of the cost of producing pig-
iron, the charcoal cbiained from wood .
has become worthy of studies seeking
to increase its yield. Work accomplished
by the Inslituto Florestal along with the’
Departamento de Silviculiura da Escola-
Supenior de Agnicullura Luis de Querdz
covers three basic topics: selection, im-
-provement and forestation. of specific
speces for this activity: studies of the

carbonization processes;-and; utlllzanon )

of the by- products of carbornizatton. .
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K lechmques wnh more adequa!e utliza-
Flion of matenal resulhng from lhlnnmg
. Such malerlat — pieces witha diaméter

of iess than 13 cemlmelers —-is today
- , principally 'absorbed by ‘the celiulose,

Sollel Iothts sludies are being made fo find
> the best alternatives to this type ol wood,
16 hélp alleviate" the demand, af” ruund
raterial in the rural areas» .
Pieces of more than 13 cmin dlame-
ter canbe used for a bet!erpurpose The
Instituto Florestal carries oul research to
- Insure is mnanmal processmg The as-
. sembly of a’double circutar saw ‘has
¢ been, producing good ‘results and the
s malerlals distributed on the civil contruc-
“tion, packing and furnlture markets hag
been well teceived.” .
£ "‘Another, project- under way is_the’
: conslrucllon of ;modulated residential
. homes, ubhizing wood of small diamsler.
 The prototypes are being assembled in
the parks reserves and expenmentai
. stations of the Instituto Florestal. These
- houses are quickly assembled at a low
T 25 thousand hecﬁtakres cos!, are 54m? an‘é consume 7.29m° of
- Of experlmental e sawed wood, originating . !rom 38 este-

res of.wood with bark: e
plantatlons . Slate and Federal Agenc:es are gui-

o - papar and pressboard industrigs. Para-f

The P.-nnus !orests implanted in the
Staie o Sao Paulo totals 190,000 hecta-
res Ofthese 25 000 hectares are con-
centrated in the experimental stalons of
the Instifuto Florestal, where researchis
directed towards praducnon.

' The pnncipal concern is the develop:

ment of more advanced managemenl

- te interested m the resuilts, because ol

the acrwe -part they played i initiatirig *
the prefiminary studies on the ‘potential
of the syslem, o comnbule lothe reduc-
tion of the housing shortage e
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Fungl and msects
enemnes combatted

- Protection againsl
-agents have caused the Instituto Fiores-
‘1al 1o carry out periadic surveys of the
health conditions of the nurseries and
‘the lorests, lo dectect possible causes
of damage to the production. The patho-
genes Cylindrocladium spp and Diaport-
fie cubensis, are fungi frequently found

in Pinus spp and Eucalyptus spp. The _
-planted areas are being researched to

evaluata its effects on the development
of these species.
The resistance, susceplabilily and
“adaptability of the forest species to at-
"tacks are also be:ng studied. The occu-
;r:ence of insects in the forests papula-
~tions of species introduced in the slate,
© 15 being followed up due to outbreaks of
pasls in some areas. Subsequently the
. biology, lhe determining factors of the
\oumreaks evaluation of the damage
“and the systematic identification ol the
“agents are beng studied to lormulate
‘necessary contiol measures
" There are also expenmental activi-
_ties, among wich is a research on the
- delerioration of native woods and 1ropi-
-cal pines exposed to the acfion of in-
H secls. Preliminary resulls have revealed
* Ihe diversily and the behaviour of some
* polennal!y harmful insects which Irans-
- ler themselves Irom the native forests to
. Imptanted populations.

pathological-
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Vigilance A
against fires

Forest {ires have always been a
constant concern, not only those of the
state itseit bul those of private forests as
well. The cimatic conditions in Sao Pau-
fo with very dry winiers and cases of
prolonged dry spells, have mobilized fo-
restry industnes, rural comunities and
state nitiative in regard the problem
There have already been fites of large
proportions, such as those of 1962 and
1975, which consumed extenswe fo-
rests in the southern region.

The Insiituto Fiorestal acts preventi-
vely with a senes of measures (o avaid
the occurrence of fires. Among the mea-
sures taken, the first involves planted
areas surrounded by cleanngs on all si-

_des which are periodically conserved:;

the planting of barriers of brpadleat spe-
cies belween the pine forests; the cons-
truction of small dams to raise the relati-
ve humidily fevel of the air, and to provi-
de easy access to water In areas of
economic development, artificial cutting
is performed with the objective of redu-
cing the combustible material.

Vigilance is continuasly mantained

by teams that are provided with motor-
cycles, radio equipment and observa-
tion posts, to facilnate quick detection of
possible fires Fires are combatied with

the heip ot water-trucks, or by tradwonal |

meihods when places are not acces-
sable,

e .

In the park and reserve areas where
land acess is more difficult, penodic
checks by helicopter have been instru-
mental in preventing fires to reach grea-
fer proportions

Some of the preventative measures
are already established by law, and the
population has also been made sensif-
ve 10 the problem 10 help reduce the
incidence of actidental fires.

-
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The Instituto Florestal s a branch of
the centralized administration of the Se-
cretana de Agncullura e Abastecimento

. do Estado de Sao Paulo After the admi-
nistrative reform of 1970, it became su-
bo_rdinale lo the Coordenadorna da Pas-
quisa de Recursos Naturars, Al the top

- of ils administrative structure is the Cire-
loria Geral (Gen. Board of Dir.), which is
counseled by the Conselho Tecnico
{Technical Consel) and by the Assesso-
fia de Programagao (Planning Counsel).
The execution of tha actvities 1s formu-
lated by the Divisao de Dasonomia, the

.DW. de Florestas e Estagdes Experi-
mentais, Div. de Reservas e Parques
Estaduais and the Servigo de Comuni-

* cagdes Técrico-Cientificas, which are

alt supparted by the Div. de Admims-
‘tragao, -

The pnmary function of the Instituto

: Florestal, is to advise the state executive
. in elaborating the forest palicy, and exe-

cuting policies that basically cover three
+ -areas of activity: studies and research _

N AN
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Reforestation of a third of the State,

is a challenge to be won

I. *
X .

*.
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relative lo forest resources; preservation
of these resources, and the rational ex-
plottation of {orest resources

With the assistance of all the availa-
ble technical, scientlic and cuitural Jata,
the Institute must prepare itself to over-
come the challenges of the corming de-
cades. Placing as its ideal goal, the de-
velopment of a minimum of 30% of fo-
rest cover of the Paulista lerntory as re-
commended by international standards.
The conditions for this extst. All we need
to see are the 5 milhon hectares of mar-
ginal agricultural fand today lying fallow,
and whose only alternative is for lorest
use.
There 15 a long way to go belore a
rational policy of natural resources 1s de-
finitely implemented i~ the State of Sao
Paulo and predalory explaitation 1s eh-
minated. The government and popula-
tion must be made conscious of the im-
portant environmental, economig, cultu-
ral and aesthetc role that the forest will
have to perform in the hife of the commu-

_ nity.
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Instituto Florestal R

installations and employees <~ - ., = 7 R
1980 . LT e

Installations - l N.e © | Aeatha) < hYT Employéss TR e e T Ne '
State Parks R V! D Ii564.587 7 L0
~7136218%

=. Superior level techniques _ - < .. §. -
vanmand sclentific researchers ... . . . L. - B7..-

Stale Reserves | L 20 L3
Expenmental Stations | 21 -

State Forests S [ B

"
.
4

() RS FR RSN .

Forest Nursenes -6

JLa sTotal >
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Government of the Stale of S40 Paulo: Paulo Sahm Maluf
Secretary of Agricuiture and Supply: Guitherme Afif Domingos
Natural Resources Research Coordination: Francisco J. N. Kronka
Forestry Institute: Guenji Yamazoe

Editorial Coordination: Produced and Printed by
Plinio de Scuza Fernandes Imprensa Oficial do Estado
Ana Cristina Machado De Franco Siqueira

Hideyo Aoki

Isabel Tacko Ohtake Malvesi

. Jodo Régis Guillaumen

Mauro Antonio de Moraes Viclor
Onildo Barbosa
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INITIATION OF RESEABtH IN AGRO-FORESTRY
IN SAO PAULO STATE. BRASIL

.

REPONT PREPARED FQR THE INSTITUTO FLORESTAL ., STATE OF
SAD PAULO, BRASIL, AS PART OF A CONSULTANCY ORGANISED
BY FOOD AND ACGRICULTURE ORGANISATTON OF UNITED BATIONS.

S

A.l, PAGE B.SC. M.F,

- ANZDEC LTD (NEW ZEALAND),
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INFRODUCT 0N

This report s heen prepared to assist the Instituto Florestal, Sao Paula,
Brasil, i{n preparing a research programne in agro-forestry. Although this
term can be wied to describe all forms of farming and forestry practined on
the same arca of land, it Is used here specially to describe the management
of livestock within developing furest plantations. The Portuguese expression
silvo-pastorin, used in Sao Paulo, 1s perhaps the best term to describe this
mitiapement system.

The consultancy wan organised by the Food and Agriculture Organisation of
United Natfons and the terms of reference were as follows.

The consultant, under the general supervision of the Team Leader and in the
closest collaboration with the Forestry Institute of Sao Paulo, will:

1. Initiate rescarch related to agroforestry activities aimed at
cattle production in conjunction with the plantation of pines
and cucalyprus to reecover delorested areas.

2. Prepare a briefl report contailning recommendations for follow up
work by the Government.

This consuitancy wil))l be carried out in the areas of Forestry Institute,
probally with the collaboractlon of Zeotcchny Institute of Suo Paula,

Within the cime available establishment of actual research trials on the
ground was not possible. However, the InstituroFlorestal has created a
working group of four officers with whom I travelled around the state to view
local conditions and discuss possibilities for research. The officers in
this yroup are as follows:

1, Eng. Agr. Haroldo Monteiro da Silva (Coordinator)}
Instituto Florestal - Paraguacu Paulista

2. Ing. Agr. Jose Luiz Assini
Instituto Florestal - Manduri

3. Eng. Axr. Oscar Zanquetta
Instituto Florestal - in charge, cattle management

4. Eng. Agr. Odenir Buzzato
Institute Florestal - Mogi Guacu

This report describus my Iimpressions and suggestions for future research work
in agro-forestry and is my contribution to this working group, Experience
drawn upon is wainly of reseacch and management of livestock (sheep and
cattle) rearing projects futegrated with plantations of Pinus radiaca
established on pastaral land in New Zealand. The major differcaces in suils,
elimate #nd topogr.aphy botween New 7ealand and Sao Paulo have been

disenssed at Tengeh with members of the group.

At the end of the tour of Sao Paule state, a seminar was lield av the Institute
Fiorestal, attonded by sowe G0 staff wembers of the Institute and by Dr Keats
Hall, FAD Team Lender in Brasilin. During the seminar the philosophy hehind,
and techniques invelved {n the practice of agro-forestry in New Zealand were
deseribed. Differences potween New Zealand and Sao Paule were discussed and
suppestions were made for future research stratepy in the state,

The lnstitute’s four man working group will now draw up detailed rescarch
proposals which are to be submitted to the Birector-General. There is little
doubt that results of research work in this fiecld will be of value to other

states of Brasil where cenditions are comparable to those in Sao Paule, The
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FELSENT S1IUALUN AN INPLICATIONS. FOR AGRO FORLSTRY -

The Institute Flotestal currently manages some 25,000 ha of forest plantation.
The majority of this estate f{s softwood (Pinus elliottii, P. caribaea,

P. ovbcarpa, ete) although various species of Eucalypt have also been planted.
Planting continues at an estimated 600 - 3,000 ha per anmum. Choice of
spreles is now more rationaliged than when planting started in 1958, with P.
elliotei§ confined to the south, and tropical pines dominating elsewhere. -

The various experimental stations thrnughouE the state tend to be on poorer
‘soils and, although pine growth is impressive, soil fertility is likely to be
a ‘major Iimitation to agro-forestry development. Regular, maintenance
applicationsof fertiliser, as used in New Zealand pastoral farming, are not
common {except in cropping) in Sao Pauls.

Plantation management in Sao Paulo is based on the philosophy of maximising
volume yields. Hence trees are planted at spacing around 2,000 stems per ha
{earlier plantings were as high as 4,000 stems per ha) and thinned up to five
times to reach a final crop stocking of 250 stems per ha at age 20-25 years.
Optimum rotation age has not yet been determined precisely. All thinnings
are utilised, although royalties, particularly for early thinnings, are low.
Under this system of management, pine plantations c¢lose canopy very quickly
and canopy closure is maintained until the fipal thinning. Under such intense
site occupation there i{s little or no scope for the growth of pasture specles

_ under the pines until after the final thinning. Even at this point
competition for light and soil moisture may be severe.

Most cxperiment stations manage some cattle (the Institute manages 2,300

head overall). These are used to supply milk to the families employed on
. the stations and sometimes store beef stock are sold for fattening elsewhere.
Consequently there is a degree of experlence in the wmanagement of cattle
within Institute staff which will be of considerable advantage if agro-forestry
activities are expanded, Staff also have some knowledge of the relative

feed values and growth potential of a range of grass species {e.g. Brachiaria
decumhens) and lepumes. Expansion of this knowledge in formal trials would

not be difficulr.

The potential advantages of agro-forestry such as reduced fire risk; reduced
woody species competition to young trees; increased visibility within, and
access to, plantations; contribution to a more stable rural cconomy and the
possibitity of increased carning capacity per hectave are well recopnised.

Browsing damage to young pines by cattle appears to be uncommon {although
trampling can be a problem in very young stands). This is in marked contrast
to the New Zealand situation, where)céttie cannot normally be introduced until
the trees are around 3m tall, and is a further advantage to the deveclopment

of apro-forestry. ~ - -

Currently cattle are grazed mainly on some firebreaks and scattered areas of
upplanted pasture generally close to station headquarters. Grazing within
young stands is practiced in some arveas (e.g. Fazenda Santa Maria and
Itapetininga) and in some thinned stands of Eucalyptus, where water supplies
-and existing fencing permit. A sced orchard in well-grazed paspalum pasture
exists at luiz Antonio.

To some extent, therefore, further development of agro-forestry can be seen as
the rationslisation and extension of existing techniques rather than the
introduction of a new concept.

-~ ] : B



GENTEAL, DISCUSSION OF POSSIBILITIES FOR-AGRO-FORESIRY - -~ ' = ..

1. Inerease in Exlstlng Praclices S eota Tty

The most immediate possibillities are seen in an increase in existing
activities. The extent of grazing in any particular station is often
Hmited by lack of fences, water andfor cattle. Trial work with cheap and
effective electric fence systems (electric fences are considered vital to
the success of many agro-forestry projects in New Zealand) could extend
grazing on to more firebreaks and, by giving cheap pasture subdivision,
allow the more rational used of available grazing. Where cattle pumbers
are limft{ng, or areas to be grazed are remote {rom headquarters, use’of
cattle from neighbouring land owners should be considered.

The Instituto Florestal owns a large area of curreatly idle land awaiting
forestation. Where soils are sultable consideration could be given to'
developing this land into pasture to raise cattle and earn some income
while awvaiting forestation. The conditions so created would-greatly
increase the poqsibilitics for agro-forestry once tree planting has taken

place.
S

2. Grazipg Within the Stand -

w

For cattle grazing potential in plantations to be extended over a significant ;
proportion of the rotation will Tequire a change in silvicultural techniques. ;
The success of agro-forestry in New Zealand (and, more significantly, its .
future potential) is related to a partlcular forest management philosophy.

This philosophy contends that the future world markets for softwood will
place a price premium on clear, defect-free material as existing supplies of
such timber in North America, Scandinavie and U.$.5.R. become exhausted

or too far from ports for successful exploitation. Pinus radiata is able to
prodoce such material in relatively large diameter {(65cm +) logs over - -
rotatfons of 24-30 years. To do so, however, requires an intensive silvi-
cultural programme involving: - .

- wide injtial spacing. Ratie of planting spacing: final crop ‘of f o
approximately 5:1.

- garly and heavy thinnings to waste to reduce the stands to final
crop spacing (100 - 200 spha) as early as possible. Thinnings,
in fact, take place as early as 1s allowed by the necessity to
identify good form trees to constitute the final crop.

= intensive pruning schedules to control branch development and
‘allouw the production of a 6 mefre butt log of clear timber laid’

..down over a knotty core. The maximum diameter of this central “ . - .t
defect core, containing pruned branch stubs and odcclusion, should ' R
be around 20cm to maximise the value of the pruned butt log. To Fo B
cbtain such low defect core diameters requires extremely efficient .
and timely management of silvicultural operations. Pruning is
generally carried out in 3 to 4 lifts with height of pruning
controlled by individual tree height. Trees are pruped to 50-60%

_of their total height.

Such a silviculrtural programme, in which the afm is to allow totally unrestricted
.diameter grouth, on the final crop trees, results ip considerable under utilisarion
" of the site. This spare site capacity ‘can be utilised by pnsture species

(in Hew Zelaand generally a duo-culture of grasses, such as perennial rye gprass,
and legumes, such as white clover) and livestock grazed over a considerable
prapart{on of the rutatlon.




FICS. T & 2, Stagis in silvicaltural® tigime >
‘ . . Lo TNt am e ch L s
for silvo-pastorio ip New Zealand - | -4, e -
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}. First pruning to 2m at tree height 2, Sjvienlture complete. 200 s.p.:
dm. Rrsidweals thinned to waste. priuned to 6m. )

ToaT- Iy [ . nal S 7wl VT - .
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iﬁ; bﬁnica jnyolves & Joss in total timhir vniﬁﬁévprbdﬁc:jpn - in the oider
s of 20-30% - but it is projected that thig i fore_than compunsated for by
: 1__thp,in:rvnqud value of the tisber producﬁd and the financlal retyrns [rom
grazing.

(Note: In New Zealand sueh tun-tier forest Tamning is often proposed for
hill countey already carcying pasture ol medium to low qualicy (carrying
capacities of around 2 rattle or 10 sheep per hectare per year). In such
situations the agricultural industry tends to look at the [ipancial aspects
“In o tather different way.  To be sueecessful, the returny from timber
prowing over the rotatjon period must pay for the cost of tree establishment
and munagement and more than compensate for the grazing returns forepone

at cach end of thy. rotacion). - -




There fa enrrently very Jittle data avallable in Sao Paule to argue a
case for or against the introduction of such a land managoment system,
Basic Information 1s required on such aspects as:

-~ physical response of the major pine species to heavy thinning and
pruning schedules.

- growth and productivity of various pasturc specles and livestock
on sites utilised to varying degrees by trees.

- market research to attempt to*defige, in different localities,
future timber demand by log type as uell as volume,

~ determination uf a possible price premium {n some localities, for large
diameter, pruned logs and whether such premium will ber sufiicient to S
compensate for lower volumes. - R ST o
A " 5 x:i i <
It is very unlikely that two-tier ngro—forestry. similnr to, the Heu Zculand
system briefly described above, will be appllcnble dn” more than a5 % ‘-
relatively small proportion of potcntinlly Ipr; Narcas. -~ In, New Zealand
the system is s5ti1l practiced on a: relatively small’ 5cale,-ipcrhaps 5% 'of
plantations - but the poténtial is very large. 'Some 4.5 millicn hectares
are classified as hill countxy pasture land andrit is:estimated that between
5 and 10% of this could be-suitable for, two-tier ‘forast. farming. _The
patentfal in Sao Pualo cdnnot be dstimated: untilﬂa considerable amount of .
blological and economlc research has’ been completed but theré” is 11nt1e

doubt that an increased research effott’to’ expand :he*datn bnse 15 worthwhﬁle.

3. Intercrapping o \‘ N

Intercropping lorest-farming systems, in: uhich crecs -are: plnnted betueen
the rows of agricultural crops,are practised in'a number of differenr
countries. Ddiring the tour there was no indication “that ‘such’ systems would
be sulted to the state of Soo Paulo. Rural populations tond to'be, voer
geographically stable and agricultural crop production ‘is concentrated on
permanent, artificfally fertilised areas.

4. wildlife

A number of areas were seen vwhere wild life such as deer, plgs and large
native rodents were fenced within forested areas (e.g. Santa Barbara, Assis,
Mogi Guacu). Although such projects are important from the point of view

of fauna protection and increasing the recreational and educational value

of the forests, there is little apparent scope for the farming of any wildlife
specics within forested areas. Deer farming, for antler velvet and venison,
is rapidly expanding in New Zealand using a number of species of’ 1ntroduced
deer. Such {arms often possess considerable arcas of forest land and deer
will spend a proportion of thelr grazing time In such areas. The possibilicy
of farming native (or introduced) deer in Sac Paulo could perhaps be
considered by someone suitably gualified.
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SUGGHSIRD RISTARCH STRATEGY

A *
1, Usc of Firebreaks and Other Idle Lands

Huch progress could be made here by increases in management activity. There

s an immediate need for very applied, management oriented, practical
research on the follewing.

1.1 Study and training in the use of modern electric fence systems.

In New Zealand, and possibly in other countries, there have recently been
dramstic advances in electric fence technology. Mains powered units are
now avojlable which are completely safe yet produce an extremely effective
5,000 volt pulse (duration about 0,0003 seconds and frequency about 60 per
minute) capable of energising a fence up to 60 km long. Vegetation
threatening to engulf such 8 fence is killed at the point of contact under
reasonable conditions but the fence will continue to function even when
power leakape through touching wet vegetation 1s considerable., Somewhat less
powerful battery, solar, wind and water powered units are available for
‘more remcte locations.

The major advantage of electric fencing systems are that construction costs
for long, permanent fences are drastically reduced {by up to 75% in

Kew Zealand) and various types of quickly erected temporary fence systems
are avallable. Consequently their use greatly improves livestock grazing
ceontrol.

" The major disadvantage is that to be effective, electric fence systems

must be properly and carefully installed, and maintained with an Intelligent
avareness of the basic principles of their operation. They cannot be simply
purchased and erected by people unfamiliar with their operation and be
expected to function efficiently.

Thedr value in forest grazing systems 1s so high, however, that training
in thelr usc would be an essential step in the development of agro-forestry
in Sao Paulo,

1.2 A search for practical solutions to the problems of access to water
for cattle. Such techniques as forest grazing scheme layouts to take
advantage of natural water, establishment of water reservoirs, simple wind
or water powered pumplng systems and systems of water cartage require
investigation.

1.3 Investigation of local demand for forest grazing from meighbouring
landowners. Where & particular experiment statiom has fnsufficient cattle

for allits potentially grazeable arecas, or some locations are too distant

from headquarters for satisfactory cattle management, grazing under a leasc
system by neighbouring landowners could still provide the forest with many

of the advantages of agro-forestry, Considerable research and thought needs

to be given to the design of lease agreements. As an example of the potential,
in 1979 the New Zealand Forest Service earned NZ$150,000 (Cr$15,000,000.00)

by leasing a total area of 73,000 ha for grazing by approximately 45,000

sheep and 30,000 cattle. Grazing fees vary very widely - between NZ$2 -

NZ§30 (Cr$200 - Cr$3,000) per hectare per year - depending upon quality of
pasture, length of lease, responsibility for fences and water, ete.
Forest grazing can become particularly valuable to the farmer in times of
drought and in fact it was & serious drought in 1968 that stimulated agro-
forestry in New Zealand,

-9 -



1.4 Twproved cattle production from grazing comrol.. The levedl of
expertise in cattle preoduction generally fn the state of Sao Paule is
unknown to the author. The impressien gained from the study tour, however,
was that cattle production could be incrcascd by research and developwent
of more lntensive grazing systems including pasture rotation (see note on
electric fencing above), separate grazing on better pasture of young stock,
establishment of improved pasture specles, eote.

1.5 Cost studies of pasture development on 1dle land before planting.
It 1s appreciated that resources for the development of idle lands
currently controlled by the Instituto Florestal are limited. Nevertheless
some costf/benefit studies should be carried out to examine the potential
for overall improved use of these resources if pasture development precedes
'plantation pstablishment.

& N -

2. Grazing Existing Stands s

There is some overlap between this section and that immediately preceding
it. However, of particular interest here is the need to investigate the
grazing potential of older stands of pine (and Eucalyptus) which have
received their final thinning to approximately 250 stems per hectare. The
author's personal feeling is that the potential here is very limted. 1In
the New Zealand sitvation ir is at this point that pine plantations offer
the least grazing potential..

il
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rig 3. Ppinus Opcarpa age 21 years thinned to 200 r.p.ha
(PjantationS'OfCﬂFMA Fazenda Monte Aleyre, Agudos, S.P )-
A few pasture SchIQ‘ ostablishing.

However, research is warranted on the following aspects,
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2.1 Shade tolerance of a range of pasture speefes, A great deal of

work has been done on this subject elsewhere (e.g. Hawaif, F1ji) and
conscquently a literature review would be an important first step. This
could be followed by nursery and field trials of the most promising species
Identified from the review, There are established techniques for the
measurement of dry matter production per unit area and for the analysis

of this production to determine feed value. Cooperation with an agricultural
research organisation may be of benefit here.

2.2 Trials of pasture specics establishment techniques ln older,
thinned stands. This work should include trials of seeding methods and
density and ways of dealing with the often heavy 1itter Yayer found under
old stands. The use of centrolled burning and mechanical incorperation
inte the soil should be examined.

2.3 Effects of forest grazing on animal health. There is already
evidence that cattle are more prone to infestation by ticks when grazed

in shady situations. Constant monitoring of cattle health should be
carried out to evaluate the significance of this and other health factors.
The opportunity to compare liveweight pains of cattle grazed in forest
situvations with those grazed outside should be taken when and where it is
possible.

3. Grazing in Young and Medium Aged Stands

As.discussed above, the financially successful combination of trees and
anlmals for a uigni{icant proportion of the rotation requires a plantation
management system radiecally different from that currentlypracticed in

Sao Paule. To ascertain if such a chanpe 1s justified, extensively or in
selected areas, requires a complex of biological, mapagement and economie
studies. These studies breakdown into three major areas of research:

-~ behavicur of major forest tree speciss under different management
regimes.

- productivity of pasture and livestock specles and types under different
plantation management regimes.

- studies in forest economics to assess local and regional demands in the
future; possibilicies of price premia for larger, faster grown logs, etc.

In designing a research programme for agro-forestry it is importanmt that work
in the various fields does not become out of phase, For example there would
be litcle point in detailed econcomic studies of short rotation, clear wood
produccion if the species available will not respond well to heavy, early
thinning and pruning operations.

It is suggested that initial research should concentrate on the Tesponse

of the najor species to different silviveltural treatments. The sugpested
basie trial layout would consist of a control - current silvieultural
practice - and three treatments. These three treatments differ by the
fntended final crop spacing. Three final crop spacings are praposed -

250, 17% and 100 stems ¢. . hectare. In New Zoaland agro-forestry ratios

af troeg-pianted to treir-in-the-final-crop vary between 3.5:1 and

7.5:1. For the initial trials in Sao Paulo a ratio of 5:1 1s suggested.
With Lreatment 1 as the eontrol, the other three treatments are as [ollows:
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Treatment No:- '

z 3 &4
Init{al spacing (stems/ha) 1250 875 . 500
Final crop spacing {(stem/ha) 250 175 100

Pruning regimes for the varicus treatments should aim to minimise the-diameter

of the central defect core of the pruned log. Observations during the study

tour suggest that neither P, ellioteil nor the tropical pines are likely to
develop the very large diameter branches that wide-spaced Pinus radiata produces
on the more fertile New Zealand hill country pasture. It is possible, therefore,
that the four and five stage prunings now being advocated in New Zealand, will
not be required

It is strongly suggested, however, that pruning s:hcdules be based on crop height
and that during the pruning operation each tree be pruned to 50% of its particular
height. In this way the larger, more dominant trees are not consistently under-
pruned with a consequent increase in their knotty core diameter. Discussions
with Instituto Florestal officers suggest that pruning to 50% of tree height

would not be excessive, Thionning and pruning schedules would then be as follous:

Thin to {s.p.ha.) :

Average mean Treatment Treatment . Treatment Prune residuals to
crop height z - 3 vo& 50% of hefght. Hean
(m) pruning height there-
fore {m) .~
4 600 " 400 250" 2.
8 . 250 ’ 175 100 4
12 250 175 100 . 6.

h: each site chosen for chese trials, ceach treatment should be replicated four

. times, Plot size should be 2 ha and each plot .should be surrounded by a 30m

buffer strip snd the treatment schedule for each plot s.would extend half way

into this strip. No tree measurements should be taken in the buffer strips.
Annual recordings should be made of tree hefght and diameter at breast height
{d.b.h.) and it {s also recommended that at each pruuaing operation the diameter
over stubs (d.e.s.} of the largest whorl pruned be meazsured, Sample measurements
of d.o.s. have been found to be partfcularly useful in predicting knotty core
diameters - and hence volumes of clearwood - with radiata pine in New Zealand.

Trial plots should, vhere possible, be grazed or hand cleared to prevent excessive
under storey growth,

Such Lrials should be established st a number of 1ocations in the state to allow
coverage of the various species and conditions existing. A possible digtribution

. is Pipus ellioctid at Trapetinings and tropical pines at Paraguacu Paulisra.

Fazenda Santa Marila and Mogi Guacu. -



To galn some time, plots could he established in already planted stands up to

2 years old, trees siuply being removed systematically {i.e. no ‘quality selection)
to achieve the desired Initlal spacing. One area of tropical pine suitable for
this was scon at Fazenda Santa Marla.

At least one of the trial areas, however, should be started from bare land and
pasture and animal productlion trials supurimposed an the basic trial. This would
involve the establishment of cpne or two pasture types before the trisl was planted.
Each treatment would then require fencing to allow controlled grazing. Pasture
production could be measured in each treatment by means of small, caged exclosure
plots from which the pasture growth is regularly cut, analysed and assessed for
dry matter production. Measurement of animal production isamoredifficult task
and various techniques are under development in New Zealand. Liaison with an
agricultural research organization would be an advantage here.

i
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Fig. 4 Aerial view of agro-forestry
trial at Tikitere, New Zealand showing
range of Initial planting spacings.
First pruning completed.
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this Jatter trial involves considerable eapense and effore 1o establistment and
regular measurement, its site should, therefore, be chosen wich care, AS agro-
forestry is only 1ikely to be financially successful on the hetter soils, the site
should have reasonable seil fercility, good access to water and be relatively easy

to fvnce. A high level of cattle management expertise should be available., A

pessible site, of avound 100ha in size, was scen at Mogl Guacu. ®

To hasten even further the acquisitfon of knowledge on the basic response of
tree species to heavy thinning and pruning, much simpler versions of the above
trials could be established in stands up to 4 or 5 years old. For example a

small area of 4 yoar old Pinus oocarpa at Paraquacu has already been pruned to

approximately 2 metres. Heavy thinning of a portion of this stand, and further
pruning, could provide useful Information.

e ) "NUS, 0OCATPa ,~prined
to 2m at Pdraguaci” Panl . Pogsible
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JHPLEMENTATION AND FUKIPER WORK

The establishment and servicing of fndividual trials at each experimental station
will be carried out by local staff. overall coordination, however, nceds to be
centralized by one officer whe should also be responsible for initiating che

essential forest cconomics studies which must follow the collection of basic data
On tree responses to various siivicultural treatments,

Farest economics and its relationship with differing silvicultural treatments of
fast growing softwoods is a highly developed sclence in New Zealand and, perhaps
to a lesser extend, in countries such as Australia and U.5.A. To tap this over

_ seas knowledge und also te allow furlher development of agro-forestry management

‘and research techniques, it {s suggested that tuo members of the staff of Instituta
Florestal should make study tours as follows:

1. A Tour of the Following Countries

a) Costa Rica - Tropical Agricultural Research and Training Centre
(CATIE), Turrialba

b) Hawrll - University of Hawall
€) Fijl - Fiji Pine Commission

d) Rew Zealand - General tour of Agro-forestry operations and Tesearch
at Forest Research Institute, Rotoruya

The alm ef this tour would be to obtain Information and experience on potential
management of Cropical pasture specles under pines and agro-forestry research
and management, The officer undertaking this tour should be management arienced
and have a good knowledge of English.

2. A visit to New Zealand to study the latest techniques and Information
available on the ecunomics of silviculture particularly as related to fast growing
pine species. This officer should be the co-ordinator of the Sao Paulo agro-
forestry research programme and should also have a good knowledge of English.

The duration of botb tours would be about two months. If funds could be found

it may be desirable ta have an expert {n forcst ecconomics visic Instituto Floresta
for up to six months to assist in the development of forest economics studles in
relation to agro-forestry.

1n the event that inirial research shows that agro-forestry has potential in
S8ag Paule, 1t will be necessary to:

~ intensify trial work along the most promising lines indicated by the earlier
work.

- set up demonstration areas around the state vhich will serve as additional
research areas and also demonstrate the feasabiliry of the concept to land
owners ather than the Instituto Florestal. Extension work will be required to
help private landowners set up thelr own agro-forestry projects.
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PARATNA VALLEY

#:A short tour of the Paralba Valley was undertaken in the company of
Dr Walter Eomerich. The purpose of this towr was to assess the possibilitzes
of agro-forestry in the rehabilitation of degraled hill land above the valley.

The original clearing of this land and planting In coffee resulted in serious
s0fl eroslon. Coffee plantations were eventually ibandoned and the land now
carries poor pasture, Most of the land is owned by individual farwers in small
ta medium sized holdings. B

There is 2ittle doubt in the author's mind that much of this land should be
returned to forestry to protect the valuable lands In the valley bottom.
Technically, this would not be difficult. There is little doubt that both

pines and eucalypts would grow well on the hills. The land is cleose to industrial
areas in the Paratba valley where there are already three pulp and paper mills.
These mills currently utilise eucalypt timber and so the large scale planting

of pines should not be undertaken without careful research of future wtilisation
prospects. A further argument for the use of eucalypts is their proven value

as a fuel source for smaller scale industries. -

From the technical point of view two factors mitigate.against agro-forestry in
this area. Firstly the very low livesteock carrying capacity of much of the

land is not conduclve to the financlal success of agro-forestry. It is doubtful
whether the addit{onal management effort required would be justified by the vexy
low grazing returns. Detalled economic srudies would be required to confirm ot
refute this, -

Secondly there is lirtle scope for the conmbination of livestock with eucalypts
ag grown in Saoc Paulo. Eucalypts timber for pulp and fuel wood uses is grown
by means of c¢lose spacing, short rotations and reliance on coppice regrowth.
Such a system leaves little room for uvtillisation of the site for other uses
complementary to forestry,

Althovgh there appears Lo be little scope for agre~forestry as such in this
area, there is little doubt that forestry and farwming, on discrete land types,
would be mutually benefieial. The better, less steep farm areas would benefit
frow the protecrive effect of afforestation on the steeper, erading lands above.
Water ylelds would be steadied and the forest would provide shade, shelrer and,
possibly, valuable emergency prazing - albeit of very low quality ~ in times of
drousght.  Flnancial returns sre Ilkely to e hlgher from forestry on these lands,
nithough this point requires furrher research.

ip to now the problem has been canstderod anly from che cechnlcal point of view,-
Hy far the biggest ob<tacle to afforestation in the area is the present owner- ~
ship patterns. 1Individual farmers are likely to be very reluctant to take large
arcas of cheir farms out of production in nntiaipatlon of fuyture financial

ylelds [rom {orestry. Even 1f these future returns can be shown to be higher
than curreat incomes, land owners still have the problem of reduced annual
incomes while they wait for forest maturation. This is a common problem in

New Zealand, but a number of techniques have been at least partially successful
in providing =olutions.
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a) Financial Incentives

On larger farms where the proportion of good quality grazing land is high,
some farmers can be persuaded to commence afforestation schemes by means of
low interest, government loans; government grants to cover a large proportion
of forest establishment costs or tax relief on afforestation costs.

b) Land Lease

Long term leasing of forest land by government or private interest can provide

an {mmediate income to land owners who camnot afford the waicing perfod ro
complete thelr own afforestation schemes, lLeasing alse has the advantage that
land ownership is retained. The leasing agency can further improve the financial
sitvation of the local land owners by providing ar least part—time pald employment
in the planting and management of the forests.

In New Zealand Jease terms very from 35 to 99 years and payment is by various
copbinations of annual rental and a percentage of Stumpage value at harvest.
The short rotation passible with eucalypts 1n Szo Paulo may simplify the financial

aspects of such leases (although this may be negated by the effects of very high
inflation},

At the end of any lease period there remain the options of a further lease or
the land owner can take back his now praductive forest and continue to grow
forest produce on a contract sale basis.

r)  land Sale

Hationalisation of land use can sometimes be achieved by the purchase of large
areas by state or private organisation. Such orpanlsation e¢an then manage the
land according to its best use potential or the better farm land areas can be
aggregated Iinto economic vnits and resold ro individual farmers. Again in this
situation the farmer can be offered part-time work in the forest and/or emergency
grazing.

O
Social implications are often paramount when assessing the possibilities of any
of the techniques deseribed above, The author is not qualified to suggest which
may be the most applicable in the Paraiba valley. It is suggested, however, that
an important first step i the demonstration of the possiblities of land zonéing
and selected alforestatlon on a property typical of the area. A demonstration
area could, perhaps, be acquired by purchase or by enlisting the cooperation of
an interested land owner able to take the [inancial risks involved.

1f such an area can be found, then a repeat of the agro-forestry trials described
in the main report, with pine species would be worthwhile.
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ferestry in state of Sac Paulo -

Further general discussfon and planning of Itinerary Ffor tour
of stata.

Drive to E.E. Munduri, Meet members of working group. Inspect
P, elliotii plantations, sawmill, housing project. ’

- 1
Further discussion and inspection of plantatfons. Slides and:
discussion on New Zealand agro-forestry. ’ .

Travel to E.E. Santa Barbara. Visit plantations of private
company CAFMA. ’

Travel to Itapetininga E.E. Inspect éstablishment npefaigons.

Drive to Paraguacu Paulista, tour ‘EE. 5

To Assis, inspection of young stands and recreational facilities.

Drive te E.E. Luiz Antonia; inspect plantations and seed orchard.

Tour of35a§ Simoa district including Faz. Santa Maria.

E.E. Hoji Guacu. = - LUt = _—

Drive to Sao Paulo. Diﬁcuss impressiang wich D!rcctor Guenld

Yamazou. - - . o -

Tour eastern Paraiba valley with Walter Emmerich. To Campes do .

Jordao. ' . . ny L.
i

Travel across Paraiba valley to Cunha. Watershed project.

Travel back alang Pavaiba valley te Sac Pawvlo.

- L . - B R T

Work at-Institato Florestal ™ - T L EE R

Semlnar on silvo-pastorio at Instituto Florestal. . - LT
p.m. fly 3rasi{lia wich Dr Keats Hall, .

Brasilian. Discusslons with Dr Hall, FAQ team leader. HMeet with i
UNBY Res. Rop, Dr Py Koenz, Discussions on agro-forestry research
with Carlos Alberto Ferreira of EMBRAPA.



Fly to Rio and Rome.
Rome. Discussions with Latin America desk officer E. Bluhm
Rome. Discussions on repart with R. Levingston, Project Gperations

Officer. Also brief discussions with A. Leslie Director, Forest
Industries Division -

Fly Singapore

Travel to New Zealand

Arrive Auckland
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