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1. 	 Good progress as a whole has been made in the Resources Survey Projec-si-e the origi,,al agreement was signed on May 30, 1964 despiteseveral difficulties and in fact 
stoppage of the Field work for
considerable periods ovwin:, mostly
l to i p d nadefquaie Funding
.	 .. .
 
2. The resulting schematic soil 
map and the three interpretive maps
together with accorpanyinp text is expected to 
have a Par-reachin,
influence on the developmant of Brazil. 
 In

recently printed) are 	
fact these Four maps,

already being used prior to 
publication of
text, the
by several aiencios in olannin' For colonization, ,.t.gricultural
deve lopmsnt locatinr' hi h4,,ys and roads into the interior ofBrazil. 
 The release date 
For the complete publication (n.ps and
text) has been delayed several 
tios er 
various r-asons.
estimated 	 It is neithat the Manuscri2t will be subimittd to the erinterthe end of" \ugust 1963 	 by
.ith an antici atecj rAeas2,196o. ,) 	 date of Dec,.berA concerted ef'?ort should be macc to speed up this ti. ,etablein order to release the publication It an ezrlier date to mneet tiheurgent de mincos for this kind of basic inFor.iation to help guide agri­

cultural develo;),,:nt in Brazil.
 
3. The e'xcallent pro-ir-ess made 
in 1966 in recruiti'' .nd trainin-additional soil scientists 'aS un,"ortunately nd un.)xe.<ct dlyinterrupted in 1967 and 1962 owing 
to 
inadequate fundin,. -ortunotely,
howaever, plans are being developed to resume the recruitment and
 

training pro-rarm 
in 1969.
Five soil, scientists are now 
at 

in the U. 1. tor a 4-month period worl in,7field locations to obtain on-the-job experience so they can become
more proficient 
soil survey party le-)-ders in carryin, out 
reconnais­
sance surveys of high priority areas. 
Hopefully, additional carefully selected Brazilian soil scientists ,ithhigh potential ,ill 
be -able to 
obtain special trainini
beginnin 	 in the U.S.in late 9,J and 19,59. (See attachr,,ent for details).minimum, the P.do logy 	 As a

and Soil Fertility Group should have a well 
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INTRODUCTION
 

This review and evaluation was made at the request of_both the GOB
 

and USAXDLUSD- in Brazill in response to the 
following airgram from
 

Ambassador Tuthill in which assistance was requested on the following
 

activities:
 

"l. Progress review and evaluation of the Resources Survey Project
 

of the Frontier Homestead Program. 

This will be the major activity Mr. Hockensmith will be involved
 

An during his stay in Brazil. The Resources Survey Project had
 

four major objectives when it was originally ennunciated in
 

1964. They were: (1) co:plete a schematic soil map of the
 

project area to provide information on potential agricultural
 

areas for settlemient in the interior of Brazil; (2) publica­

tion of the soil and interpretive maps with supporting tet 

including soil descriptions, interpretations and labora­

tory data; (3) make reconnaissance soil surveys of about
 

30,000,000 hectares of priority areas based upon the schematic 

soil map and other factors involved in settlem2nt of frontier 

areas, and (4) increase the staff of the Division of Pedology 

and Soil Fertility by 60-100 field technicians to provide the 

nucleus of institutional capability to conduct a soil survey 

program for Brazil. 

Objectives 1 and 2 will be completed in calendar year 1968.
 

It is proposed to reduce objective no. 3, reconnaissance soil
 

surveys, to 12,500,000 hectares due to budgetary and personnel
 

restrictions. 
The presnt work plans indicate a completion
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date of August 1969 for the field work in Mato Grosso.
 

Objective no. 4, dealing with an increase in technical staff,
 
has resulted in 33 technicians added to date. 
No increase was
 
effected in 19 1 or is anticipated in calendar 1968.
 

"This project has reached the point where it is necessary to
 
decide upon the scope of future activities. The amount of 
available financing and staffing up to the present time and
 
that postulated in the innmradiate future will not be sufficient 

to carry out the original objectives. 
"2. 
Assist in discussions within the Division of Pedology and Soil
 

Fertility concerning the or;anization of the technical and 
servicing arrangements to carry on an effective program 

throughout Brazil. Dr. Bloomfield, the Director of the DPFS, 
is in the process of reorganizing the Division of Soils.
 

"3. Funds for this position are provided for under PIO/T 80253." 
On !'ay 9, 1968, Mr. Hockensmith was directed by Lester R. Bro-wn, 

Administrator of International Agricultural Development Service (1ADS), 
USDA, with concurrence of D. A. Williams, Administrator of the Soil
 
Conservation Service (Scs), USDA, "to 
review and evaluate the progress of
 
the Resources Survey Project of the Frontier Homestead Program and to
 
assist In discussions within the Division of Pedology and Soil Fertility
 
(GOB) concerning the organization of the technical and servicing arrange­
ments to carry anon effective program throughout Brazil," under USAID/ 
USDA PASA, Brazil, LA(AJ) 29-65, authorization number 211-68, during the 
period IL-y 26 to June 30, 1968. 



HISTORY OF PROJECT
 

In 1963 and earlier, considerable interest developed in Brazil to
 

locate areas of soils in the interior of Brazil that would be suitable for
 

new settlements. Several proposals were developed to determine the extent
 

and location of relatively unsettled areas that could provide soil resources
 

and economic opportunity for several million people from the northeast
 

of Brazil and from other areas of excess population.
 

On May 30, 1964, a resources survey project agreement was signed
 

between:
 

The Coordinating Conmiission for the Alliance for Progress (COCAP),
 
the Brazilian Ministry of Agriculture (the Ministry) and the
 
United States Agency for International Development (USAID/Brazil),
 
with the concurrence of the Brazilian Government Representative for
 
Point IV (the Coordinator).
 

Some excerpts from this agreement are:
 

"I - CURRENT SITUATION 

A. Large areas of Brazil known to have potential for 
development (under the right combination of crop, pasture, and 
forest use and with n.anage mnt adapted to the type of soil 
and terrain) are presently unoccupied. Settlement of these 
areas by low-income farmers from over-populated regions will 
contribute to Brazilian progress and si.ulate economic and 
social developmant in an orderly nznner, if this settlement 
can be guided by knowledge of the extent, location and qualities 
of arable soils and requirements for proper cropping and soil
 
management.
 

"It is, therefore, particulrly important to locate areas with 
soils that are suitable for cultivation by farmers who presently
 
possess relatively little or no capital resources, education,
 
and skills and to provide opportunities for these farmers to
 
develop both skills and sound economic farm units.
 

"To meet the demand of the next 10 years it is estimated
 
that 30 million hectares of soils of relatively high fertility
 
will have to be located. To be used effectively in agricul­
ture, these areas wrest also meet other conditions, including
 
reasonable accessibility to rarkets and relative freedom from
 
health hazards. After general economic feasibility for devel­
opment has been determined, plans will need to be made for
 
development on a significantly large scale to meet needs of
 
families who desire to migrate and establish farms in the
 
Interior of Brazil.
 



"B. 
Priority attention is required for surveying areas 
in
the states of Gois, Para, Mato Grosso, Amazonas, Maranhao, Piaui

and Federal Territories of Amapa. 
Rio Branco and Rondonia to:
 

"I. 
Review climatic, geologic, vegetation, soils, transpor­
tation, population density, health and other available data bearingon suitability of the for settlement.area Cursory exploratory field
studies, air photo interpretation and air observation will be thebasis for developing the exploratory level soil survey of this large
area. Exploratory level survey of 600 million hectares is planned

to identify areas for further investigation and mapping. 

"2. Survey at a reconnaissance level of selected areas
thought to be suitable for settlement. 
This should result in

6lassification and mapping of approximately 30 million hectares

suitable for settlem-ant under intensive land uses. Extensive fieldwork as well as aerial observation and air photo interpretation will 
be required.
 

"3. Prepare maps with supporting descriptive material andmake information available as rapidly as possible to serve the
 
purpose of the agreement.
 

"4. Train specialists in soil survey procedures. 

"C. Responsibility at the national level for the necessarysoil surveys rests with the Division of Pedology and Soil Fertility(DPFS) within the Departmant of Research and Experimentation (DPEA)
of the Ministry, the group most concerned with this project.
 

"II. PURPOSE
 

It is 
now proposed to perform a reconnaissance level soil and
 
resource survey of frontier regions. 
Major emphasis will be on
soils, climate, vegetative cover, surface water, and related factorswhich determine resource cap3City for possible agricultural uses of
 
the land. 

"This information on resource capability, together with infor­mation on markets, health, demographic and social aspects, to bedeveloped in com:pl!mantary research, will serve as basis for
developing policies and programs for frontier occupation and
 
development. 

"The survey is expected to indicate the areas in which it maybe possible to carry on intensive cropping, those which are likely
to be suitable only for well-=anaged forestry use, and those for
which a combination of forestry, pasture and cropping is feasible. 
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"The survey Ls as a major aim the location of sufficientfertile soils having otherwise acceptable characteristics forrelatively intensive cropping or crop and pasture combination
 to meet the settlement needs of Brazil of the next 10-12 years."
 

Later in 1964, IADS amended a USAID/USDA/Brazil PASA to furnish
 

two soil scientists from the Soil Conservation Service, each for a
 

two-year period. Accordingly, Dirk van der Voot served from
 

January 29, 1965, to January 28, 1967, and Francis Cleveland served
 

from February 1, 1965, to February 1, 1967, as soil scientist
 

advisors to the Brazilians on this project. 
In fact, they were
 

officed with the Brazilians in the Division of Pedology and Soil
 

Fertility at the Jardin Botanica in the Ministry of Agriculture.
 

On December 29, 1966, Lloyd E. Carland, a soil scientist in the
 

SCS was assigned for a two-year period under the PASA to continue 

the technical advisory service previously conducted by Cleveland 

and van der Voet.
 



CONDENSED WORK PLAN FOR PROJECT
 

A condensed plan of work for the Resources Survey Project follows:
 

I. 	Project Objectives
 

A. 	To locate 30,000,000 hectares of soil of relatively high fertility
 

suitable for settlement within the interior of Brazil.
 

B. 	To increase the size, scope, and effectiveness of the soils staff
 

within the Ministry of Agriculture.
 

II. 	Area of Operations
 

A. 	Western two-thirds of Brazil
 

1. The States of: 

Acre - Amazonas - Goins - Naranhlo - Mato Grosso - Pars - Piaui. 

2. 	The Federal Territories of:
 

AmapA - Roraima - Rondonia.
 

III. Size of Area
 

Square Kilometers: 6,000,000 equivalent to 600,000,000 hectares or 2,4000,000
 

square rmiles or 1,536,000,000 acres.
 

IV. 	Procedure of Operations
 

A. 	Phase I
 

Collection, review, evaluation and classification o available data on
 

soils, geology, clintate, vegetation, topograiphy, population, transportation,
 

markets, health (Publications, maps, research data).
 

B. 	Phase II
 

Schematic Soil Nap of Project area, with accompanying legend and
 

interpretive soil maps under three levels of management.
 

1. 	Purpose:
 

To indicate those areas which are:
 

a. 	Suitable for settlement.
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b. 	Not suitable for settlement.
 

(Too steep or rough, too wet, or infertile.)
 

c. 	Questionable, requiring further study.
 

2. 	Based on:
 

a. 	Previous soil studies and experience.
 

b. 	Exploratory field studies.
 

c. 	Information on geology, climate, vegetation and topography.
 

d. 	Aerial photo interpretation.
 

e. 	Air observation.
 

f. 	On-the-ground field examinations v4 areas delineated by
 

phto interpretation.
 

C. 	Phase III
 

Reconnaissance soil survey of 30,000,000 hectares.
 

1. 	Purpose:
 

To confirm and more accurately identify those areas that appear
 

suitable for settlement which will permit efficient use of land
 

on a 	sustained basis.
 

D. 	Interpretations of Soil Map Units included in report accompanying maps.
 

1. 	Suitability of soil areas for development is indicated under three
 

kinds of management:
 

a. 	Traditional farming methods.
 

(Hoe, machete, no fertilizers)
 

b. 	Semimodern farming methods.
 

c. 	Modern farming methods.
 

(Machinery, fertilizers, skilled operators)
 



2. 	Soil areas are rated:
 

a. 	Good.
 

b. 	Fair.
 

c. 	Poor.
 

3. 	Factors limiting soils areas for agricultural use are:
 

a. 	Low natural fertility.
 

b. 	Excess water.
 

c. 	 Inadequate water.
 

d. 	Limitations for use of modern machinery.
 

e. Susceptibility to erosion.
 

Limitations are rated as 
slight, moderate, severe.
 

E. 	Coordination Required in Selection of Areas for Reconnaissance
 

Survey.
 

Other agencies of the Brazilian Government also having responsibilities
 

for settlement and development of the interior.
 

1. 	INDA - National Institute for Agricultural Development.
 

2. 	IBRA - Brazilian Institute for Agrarian Reform.
 

3. 	CIVAT- Interstate Commission of the Araguala and Tocantins Valleys.
 

4. 	Other Agencies.
 

F. 	Trainiug.
 

1. 	Provide in-service-training to 75-100 Brazilian scientists and
 

technicians in soil survey techniques and procedures to include:
 

a. 
Field and laboratory methods for soil and land classification.
 

b. 	Cartography.
 

c. 	Air photo interpretation.
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d. Preparation of text to accompany maps.
 

'e. Interpretation and use of resource surveys in planning.
 

2. 	Key men to have training in the United States.
 

3. 	Student trainee programs during university vacations.
 

V. 	Technical assistance under PASA
 

A. 	Two soil scientists, 1965 and 1966, and one soil scientist,
 

1967 and 1968, USDA-SCS.
 

1. 	Soil Survey Interpretations
 

2. 	Soil Survey Operations and Air Photo Interpretations.
 

B. 	Short-term consultants.
 

These are specialists in various areas of soils for one to three
 

months duration: Guy D. Smith, A.C.Orvedal, and Roy D. Hockensmith.
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-AJ-2O.§I, ~.Q PLj AN m.n 

I - O L1_$IUA3T ON_ANALYSLS 

1.1 The lack of knoviledcle about the characteristics of {he 
soils
 
of Brazil has been a limitatin, factor in the national agri­
cultural development. Since the initiation of the project

activities in 1965, 
a large amount of 
data has been compiled
 
through soils explorations which makes it possible to

locate areas aith potential for development in terms of food 
production.
 

1.2 The project 
covers a broad field of research, in the use 
of 
land, which will facilitate the existing program of the
 
Equipe de Pedologia e Fertilidade do Solo (EPRz3), 
of the
 
Escritorio de Pesquisa e Experimentago (EPE)y M'Ainistry of
 
Agriculture, of developino a soil map of Brazil.
 

II - PURPOSES 

2.1 The objectives of this project remain the 
same as enunciated
 
in the original agreement, that is, to 
locate soils suitable

for intensive cultivation of crops and pastures, to 
satisfy
 
the demand of colonization in the next 
10 years.


2.2 
In this study of the resources) according to 
the original
 
agreement, special 
attention will 
be given to soils, climati,
K. vegetation, surface water -and other aspects; which can
 
determine the land 
resources and their use 
in a:oriculture.
 

2.3 An intensive training program will 
be provided for new soil
 
scientists to 
help reduce the delay in utilizina their
 
services in the activities of the EPFS.
 

2.4 In view of the oriCinal objectives, this work plan indicates
 
the application of the resources fron the Ministry of 



14.
 

Agriculture and CONTAP to finance the activities in 1968 
for reaching the following goals: 

nQ!_ufi e_£_h
A. U Q is._aaoro~ijiion~Qf..i_t h ht.i.
 

1. Two thousand additional copies of the schematic soil
 
map will be printed. The copies already printed will
 
be used to put in the publication and the rest will
 
be distributed on a sel3ctive basis.
 

2. Five thousand copies of the report, to accompany the 
schematic soil map and interpretive maps: will be 
printed. 

3. The target date for submitting the manuscript to the 
printers wias May 1963. The projected date for release 
of the publication (maps and reports) is August 196U, 
subject to delays in the printing proces6.
 

B. G1rovneinui!v_±o.coni 
 ce SoilSre in the 
%T-I and MT-3 areas in the south of IMlato Grossoy -.'ith 
cooperation from IBRA and other institutions,. A detailed 
work plan for the MT-l area in Mato Grosso and the GO-1 
area 
in Goias was prepared in 1967. The substitution of 
the riT-3 area for GO-1 area will provide the specific 
details needed for continuity of the work. 

The main points are: 
1. Qjasii icion _Maina:
 

a. To cormplete the soil survey in the MT-1 area, about
 
72,000 km2, during 1968.
 

b. To prepare the preliminary legend for the L.T-3 
area
 

and a small part of lMT-2 area hile the survey 
progresses in the M,]T-1 area so that the field party 
can move to the ,T-2 and !T-3 areas in the beginninr 
of 1969 without undue delay.
 



c- To prepare the descriptive legend of the areas
 

surveyed, basically the 1st. approximation of the
 
survey report, at the same time the soil surveys 
are done.
 

2. 

a. To collect information From selected farms in the
 
survey areas about yields of major crops, carrying
 
capacity of pastures, management practices, etc.,
 
and relate them to soil classification units,
 
whenever possible. Collect at the same time for
 
the same farms information referring to land use,
 
farm organization, micro-climate, etc.
 
Prepare mimeographed forms for recording the above
 
information and send them to 
the party chiefs for
 
implementation.
 

b. To collect basic data about crop yields and manage­
ment practices, by soil classes if possible, from 
field experiments and research in the survey area 
and adjacent areas in the states of Goias, MIato 
Grosso, Minas Gerais, Parana and S. Paulo. 
 The
 

information obtained will then be analysed and
 
extrapolated to similar soils 
in the reconnaissance
 

survey areas.
 
c. To collect information of the macro-climate data
 

available at the meteorologic stations in and
 
adjacent to the reconnaissance survey areas (states
 
of Goias, ,late Grosso, Minas Gerais, Parana and
 
S. Paulo and the country of Paraguay). 

d. To appoint a soil correlator (interpretations) for
 
EPFS in 1968 who will be responsible for the coor­
dination and supervision of the interpretive work.
 

3. flaes±ioan s: 

Collect samples and analyse the representative soils
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of" the survey areas as 
the survey progresses For 
characterization and engineering properties plus ferti
 
lity determinations of the surface horizons.
 
To promote the assistance of 
DNER and other insti­
tutions for analysing the soils 
 for engineering use
 
if'they are interested.
 

C.
 

1. The number of exploratory trips to 
areas where soils
 
information is lacking will depend upon the avail­
ability of financial resources, provided by CONT'P for
 
1968 and on 
Priority needs of other activities of the
 
soil survey. 
These trips "/ere indicated in the work
 
plan for 1967, but were halted for lack of funds.
 

D. R 
 S iiSg of other priority areas
 
inside the project ar.ea;
 

1. If additional funds and 
technicians had been available
 
early in 189, 
 it would have been possible to initi-ate
 
surveys in other priority areas. 'ithout the 
Funds
 
for recruitment of" new 
technicians it was 
not con­
sidered Feasible to start more 
surveys. Financial
 
resources alon3, 
available later 
in 1968, .'ill not
 
be sufficient to warrant 
starting surveys of 
other
 

priority areas.
 

E. 
 *n-,ruitmenjndtrii
of n w technicians to increase
 

the EPFS staff.
 

1- This objective ,aas abandoned in 1967 and part of
 
1968 because of lack of funds. 
 A newa plan will be 
..volopd in September 1963 to train 40 new soil 
scien­
tists during a two months'fornal training session
 
scheduled for 
January and February 1969. The trainees
 
selected by EPFS will 
receive intensive in-service
 
training for 16 months. 
 This plan of recruitment and 
training for 19618-69 will depend upon formal commit­
ments from COITAP to provide funds to carry out 
the
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two months formal 
trainin 
and from the f.lnistry of"
Agriculture to provide funds for salaries and operatin
 
expenses for the 16 months-intensive field training.

Then the complete training period is over, the ZPF$
 
will 
select 10 technicians to ,.ork in Soil Classi­
fication and Surveys, 2 For Soil 
Chemistry, 2 for
Soil 
Fertility, 2 for Soil Physics, 2 for Conservation
 

- and ',Ianagement of Soil, 
2 for Inte.rpretations, and 2
 
for Soil M-.ineralogy.
 

F. X-r- i erlgr- n+1 i.dS± 
. (by chrono log ical

date of dep-arture) depending upon availability of 
Funds:
 
1. Five scientists for party chief trainin, during a
 

period of 4 months, starting ,.1arch 1960

2. One scientist for applied training 
in soil rin)rlo~y


during -aperiod of three months, st-artini December
 
1968.
 

3. Three scientists for party chief traininL during a
 
period of 4 months each, 
startinl Decermber 196.
4. One scientist 
for training in the rasponsibilities
 
and obligations of supervising soil 
survey operations
 
on a national 
level and coordinating the operations
 
at county and 
state levels. 
 Length of training: 4 
months, starting December 196S. 

5. One scientist for training in the responsibilitias and

obligations of supervising the soil 
survey interpret­
ations at a national level, 
and coordinating the
 
interpret.ations at 
county and state 
levels.
 
Length of' training: 
4 months, starting December 1968.
 

6. One scientist for training in soil 
fertiliiy, to
 
supervise the operations on 
a national level, and

coordinating the activities at 
county and state levels.
Length of training: 4 months, starting December 
1968.
 

G. Insure continuity of the activities of the Project with
IPEAJ, the regional laboratory of EPE in Bel'm, Pars.
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1. Insure continuity of the cooperation and financial
 
agreement of 1967 for technicians of IPZAN who "worked
 
for the project in the field and laboratory. The
 
financial agreement will end in December 1968, ind the
 
activities will 
continue with resources from the
 
Ministry of Ag,riculture.
 

H. !_ .P.Jion f",.q n
 

into regular operations and budget of 
"-PFS and IPEAN.
 

1. It is the 
intention of EPES, within its responsibiliti 

to implement the process of integration during 1968
 
through requests of sufficient resources from the
 
Ministry of A,.riculture to inte,,rate the personnel
 
of the project who have been maintained vith extra
 

resources up to no,.
 

,I.tJRor{ F IC- ,\T) LO, \T ICr.,
 

3.1 	The entity directly responsible for the exjcution of this
 
Project is the EPFS from the Escritcrio de Pes.-juisa e Zx-


Ministry of
perimntayo ( LpE), Agriculture.
 
3.2 The ExBcutor of the Project, indicated by the Dir2ctor of
 

EPE and appointed by the General Coordinator, in the develop­
ment of the activities will 
be bound by the clauses of the
 
,IA/CONTw-iP/U3AID/-T,%agreement signed in 
1.16.1903.
 

3.3 	The following priority areas were selected for operations,
States 'Ja.ranh-3o) Par ,Am-azona,s A pt 

of' Piauly y -1cre, .Ja o G3rosso, 

Goias and the Territories of Roraima, Rondonia and Amapa. 
3.4 	The application of resources 
aill be in accordance with the
 

needs for development of activities.
 

IV. .--.
7TSITUATION V F13.J-"TION 

4.1 	As already mentioned, this Project is in continuation to the
 
work started in 
1965, as a result of an agreement signed
 
betwen the Ministry of Agriculture and USAID/Brazil in
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4.30.64. 3e can mention the following results obtained to
 
date:
 

a. Intensive training of" 39 new techni-cians for soil surveys

of' which 33 were added to the 
roster of the EPFS.
 

b. Planning, completion, and printing of.the schematic soil
 
map and interpretive maps.
 

c. '.'riting of' final report. 
OF
V. & qN _Jr
 

The planning and completion of 
the work necessary for soil survey

and mapping of the broad area of 
the Project will be carried out
 
in accordance with'the resources ol -PFS, 
as Follows:
 

a. Utilization of' the present team of' technicians, in field
 
operationsp through exploratory trips to 
selected areas.
 

b. Collection of data to 
prepare reports, niaps, etc.
 
c. Recruitmnent 
and training of nevi technicilans.
 
d. Use of laboratory for 
saample analysis.
 
e. Utilization of EPFS facilities 
for the execution of' the
 

operations.
 

VI. D11lT,ON
 

This Project ill 
remain in effect until December 31, 1968, and
 
can 
be extended by common agreement of all parties*
 

VII. £_L ; , PP AiC.T
ION
 
It is provided to this project the 
initial amount 
of NCr? ......
 
200,000.00 (two hundred thousand neow cruzeiros) to 
be applied as
 
fo 11 ows:
 

1 - Personnel o 
 85000.00
 
2 - Travel, 
Per Diem, and Transportation .. 300000.00
 
3 - Consumable falaterial 
and Su,)plies *.... 15,000.00
4 - Permanent M.faterial ........... ........ 15,000.00
 
5 -Miscellaneo.us (printing) 
........
*..... 35,000.00
 
6
 - Tchnical ,Reserve 
............
**....... 10,000,00
 

General Coordination 
........ ,.°....... l,000.O0
 

200,000.00
 

http:200,000.00
http:l,000.O0
http:35,000.00
http:Miscellaneo.us
http:15,000.00
http:15,000.00
http:300000.00
http:85000.00
http:200,000.00


20.
 

IM. N0.71 

The eventual 
income resulting Prom the execution of this Project
 
shall be deposited in a special account at the 3
 anco do Brasil,
 
S. A. and might be applied in the development of the Project,
 
after presentation of a ;'ork 
Plan and Financial Application to
 
be approved by the General Coordination.
 

Rio de Janeiro, 17 of flay, 1968
 

signed 
 signed
 
Nathaniel 'Jose Torr.:)s Bloomfield Hrnani Santi.go TribusT
 

Executor 
 Coordination Assistant
 

Approved by ETA Delibera tive Board - JD-365 , of 17/5/196 

http:Santi.go


ACCOMPLISIMNTS TO DATE
 

Considering the problems and obstacles encountered, reasonable
 

progress has been made in the first three years of Project operations.
 

Specific accomplishments are as 
follows:
 

I. Exploratory soil survey
 

A. 
Schematic soil map and three interpretive soil maps of the western
 

two-thirds of Brazil are completed and were printed in February 1968.
 

B. 
Text and tables to accompany the soil maps are to be sent to printer
 

in August 1968.
 

II. Reconnaissance soil surveys in southern Nato Grosso and Golas
 

A. 
Three (3) field soil survey parties of up to five mon each are
 

in the M.- area in southern Mato Grosso where they expect to
 

complete the field mapping of 72,000 Km2 
(17,770,000 acres),
 

December 31, 1968. 
 In early 1969, the parties will then move
 

to the NT-3 area comprising 53,000 Km2 (13,000,000 acres).
 

B. 
Samples of soil for (1) fertility studies, (2) soil character­

ization, and (3) engineering tests 
are being collectdd concur­

rently with field soil surveys.
 

C. The operation in the Nr-l 
area of southern Hato Grosso also
 

includes the collection of some yield and management information
 

from selected farms in the survey area. 
The information to be
 

collected by the field parties in the course of the survey will
 

involve the major crops related to the important soils of the area.
 

This program will be supplemented by the initiation of a.
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compilation of available crop, climatic,
 
and management data, by kinds of soils, from field experiments
 

and trials in adjacent states. 
 These results will be extrapolated
 

to similar soils in the area of reconnaissance surveys.
 

E. A preliminary report of the soil potential of the IgunatenL. area. 

(approx. 3300 km2) in the southern tip of the MT-I area was com­

pleted and submitted to IBRA (Brazilian Institute for Agrarian 

Reform) in January, 1968. This report provides IBRA with infor­
mation on the agricultural potential of the area for use in
 

their colonization activities. 
Field sheets at a scale of
 

1:60,000 were also included.
 

F. An agreement between the Ministry of Agriculture and the Brazilian 
Institute for Agrarian Reform (IBRA) that was signed in August
 

1967 has made it possible to continue the reconnaissance surveys 
of 125,000 Km2 (31.250,000 acres) in the MT-I and 1 T-3 areas in 

southern Mato Grosso through August 1969. 

III. Training
 

A. Annual Basic Soil Survey Course ­

1. Jan. 10-1March 15, 1966. 

2. 
Forty-two recent graduates of Brazil's Agricultural Colleges.
 

3. USDA-SCS soil scientists assisted in instruction. 
B. 
In-Service Training in the following subjects is continuing:
 

I. Soil survey interpretations.
 

2. Aerial photo interpretations. 

3. Soil survey operations.
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C. 	Training in U.S.
 

1. 	Five Brazilian soil scientists with high potential are in U.S
 

from March 28, 1968, to July 27, 1968, for intensive training
 

in soil survey operations so they can become more competent
 

soil survey party leaders when they return to Brazil. They are
 

Humberto Gonqalves dos Santos, Raphael David dos Santos, Antonio
 

Ranmalho Filho, Jeronimo Cunha Almeida, Antonio Manoel Pires Filho.
 

D. 	Owing to inadeqzate funds, there was no recruiting and training during
 

January and February 1968 as was scheduled.
 

IV. 	 Uses of Naps and Associated Data by:
 

A. 	IBPA - Soil survey field sheets and an iterim special soil report 

covering 3500 Km2 of this area were submitted to IBRA\ for use 

in colonization. 

B. 	INDA
 

C. 	DNER
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Brazil has /.j.st soil resources. Development of' these soil resources 
is ess3ntial 
to 
keep pace with increase, in population

and to assure the people- ?n adequate standaIrd or living.


The results 
froma this project can aid gr.atly in the economicdevelopment 
or Brazil and the social elfare o' its people. Th3soil maps can aid in locating new areas for settlement. They areha Ip. 107Ica ly in sho.-/ing ar:as -­ here setilers can have areisonabl.- chance of success '2s .1 r -as soil potentialitjes areconcerned. 
Once th. suit,.ble areas are loca ted, roads and ctherfacilities can then be mor-a .,isely planned and constructed to aidin the development of these areas. These soil surveys canhelp peopla s3lect anJ ,na 
also 

e soil .ras best suited to pr,-,iuceadapted crops el'i-ci. ntly on a sus' ned bAsis and thus help increase
oreibn e <ch ane earnin-s an.d promote .conomic 2ro.th.
 

Raconnaissace 
 soil surveys of te high priority ar:eas iillrequire an increase in Funds -andmore trainod soil scientists.Complet ion of" a scI-maic soil map for Zll ofr 3razil should be
helpFul to I"ational planners and -manyothers. 

(See 3arland's annual report for specific jobs that should be 
carried Poraiard).
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ustific-ition for Exp!oraltory Soil Survey For 
the 'ortheastern, East
and South Regions of Brazil (written by Dr. Abeilard). 

3hen the agreeraent ilinistry of Agriculture x USAID for 
soil surveys in the
States of Piaui, .laranhao, Para, Amazonas, Acre, I.lato Grosso and Gojaias,and also in the Territories of Amapa, Rondonia and Horaima was signed, themain obj3ctive was 
to locate areas with 
soils suitAble for cultivation.
 
The 
increase of Brazilian pooulation required a study of 
areas feasible
for settling the population f'rom other States aith an excess of hahd-labor.
Tho assimilation of hand-labor could not 
be done only in industry. The
need oi specialization or semi-specialization is one of the requirer,ients
for hand-labor in 
industry. 
Therefore, a:riculture 
is the solution for
 
unem plo yent.
 
To establish 
 new areas suitable for agriculture, in a low technolouical
level, it was necessary to :iake an inventory 
of" 

oi the soils in unknown areasthe country. After ideitification of areas wvith greater potential, 
more detailhd studies are no-a being made in those areas.
 
After completion of 
 the first phase of the areernent, the exploratory soil surveys, a map was made sho.;ing the soil distributi6n 
in tlhe region.

General information about the mapped soils viill be included in a bulleti,, 
to be r)le.ased this year.
 
The examination 
of the maps and the information obtained 4iIthe axplorato
soil survey has raised inunerous uestions about the reasons './hy theBrazilian States located in the iortheaster, East and South, ha.ve not been
surveyed, 
in order to give together 
vith the racent finished map a general

and corplete 
idea of the Brazilian soils. 

This question is hard to ans.aer. In those States, where peneril ,vorkconditions are easier, soil surveys have been done in mor6 detail, , andby that reason slo.ver to coplete. To judge the results of this type ofsurvey (reconnaissance) it should be known that from 1952 up to now, the
following areas 
have been surveyed: 6tate of 
Rio de Janeiro (including the
former Distrito Federal), 
So Paulo, and other scattared areas 
as: North par
of Rio Grande do Sul, Parnam,uco (Zona da 7Iata), Furnas, dequitinhonha
 
valley.
 

'iithout any doubt, 
the reconnaissance soil 
surveys provide more precise
 



information than the 
one 
obtained in exploratory soil 
surveys, 'as more
det-ailed 
surveys, at 
seris level, -,-ill provide more accurate information.
 
In 
the present stage of development, 
it seems that 
the best solution for th
inve'ntory of Brazilian soils, would be the establishment of a priority
in relation to 
the level of 
soil surveys. First of all, 
the exploratory
 
survey of Lrazil would be 
finished.
 
The reconnaiss-inc soil surveys would be carried out 
in areas suitable For
agriculture, colonization and settlaement of hand-labor moved from other
regions. 
 rinally, the detailed surveys, 
at soil series level, 
would be
carried oit 
in farms and agricultural 
resea rch stations, and also 
studies
of ttie 
feasibility of irrig-ation programs and drain:age of the 
areas.
 
The phases mentioned above would correspond to progroessive steps of work
 
and done in priority order.
 
The first 
stop includes the exploratory surveys of Orazilian soils and

general inforr"uation 
about them.
 

In the present stae .Ahere the exploratory survey of 6 millions of Km2
(600 millions of hectar-s) has be:n completed, 
it is fully justified the
continuity of surveys in the othe-r 2.5 millions of Km 
 of the national
territory, not 
only to cormplete the map; 
but for the 
follo vin, r_-asons:
 
1. The -­7encies resoonsible for the plannin,. of 
Drazilian economy
would have basic elements to 
evl uate the 
Feasibility of investLment 
for
 

agriculture.
 
Brazilian

2. The davalopment of occupiedareas by the most important/cultures(coffee, cocoa, sug.ar cane, rubber and corn, etc.) 
could be planned in
advance, according to the 
knowledge xux.ixzqx of soils. 
 This as!)ect is
particularly im:'ortant 
in the cultivation of culturas for 
export, which
yields will depend 
on proper location, and consaquently 
, the price offered
 
on international market. 

3. Develop a programn to 
move 
cultures from less suitable soils to 
soils
with better suitability 
 to 
obtain higher yields°
 
4. Develop 
a proram of Public Services -as construction of dams,
electrization, transportation, storage and silo, based on 
informnations
about soils that will 
?rovide the oportunity to evaluate the neds of the
various regions for these resources.
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Beside the reasons above, the following can be included, mentioned by
 

J. Bennema (Soil Resources, Inauguration Class at Delft, Netherlands, 1968)
 

to justify the need for soil airveys:
 

1. 	To locate better soils for agricultural use, under primitive manage­

ment. 
These soils correspond to the soils with high fertility, good
 

drainage and enough moisture.
 

2. 	The great areas of Latosols in the tropics constitute the greater soil
 

potential for agricultural use in the future, as 
long as high invest­

ment of capital and know-how are applied to improve these soils for
 

agriculture.
 

3. 	In Brazil, the soil surveys have to contribute also for the develop­

ment of the areas near the coast, where agriculture is already
 

established and efforts are being made for modernization.
 

By 	the discussion above, it seems 
justified the need for completion of
 

the exploratory soil survey of Brazil, in short-term, so 
that with the infor­

mation available the Brazilian government may equate the problems of the
 

country.
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Not. s Qn Review O "
 
_iId ,.Torkin M,,ato Gros~o . _-?7
June l968
 

This is one of the hi;7h priority areas selected by the [I.A. 
on the

basis of inPormation Prom the exploratory survey. 
 A reconnaissance
 
soil survey to help locate more 
pr3cisely (than shown on 
 the
 
schematic soil 
map) the soils that are 
suitable for 
settlement was
 
begun in October 1967 vdith 
financial assistance from 
IBRA. The field
 

in this survey area (.T-l , T-3) of

work 

125,000 Km2 is scheduled for
 
completion by 3epte3mber 
1969 with published.maps and text 
roleased
 
by September 1970. 
 The survey area is located about 
600 miles by
 
air and 900 miles by road Prom Rio.
 
I acco..mpanied Dr. 
Nathaniel 
Jose Torres BloomPield, Director of'
 
Pedolo-y and Soil Fertility; Dr. 
Ab-ilard Fernando ce 
Castro, in
 
chargle of Soil 
Survey Operations and Soil 
Fertility, both 
in '.].A.;

and Lloyd Z. Garland, U3AID,,/U6DA by airpl.-ne to 
Campo Grande, .Iato
 
Grosso .vherc ,e joined Dr. 
Flavio Garcia de Freitas who is ch,rpe
in
of' the three soil 
survey riold parties in the I'.T-l and :.IT-3 ares of
 
iato Grosso.
 
During the ne;t four days the five 
of us 
drove 600 miles, examin,:.d
 
soils, inspected soil 
survey Pield-sheetsy 
-and held conrerences ,'ith
 
the field parties c6 nsisting of:
 

-..vo .'achado loura
 
I~dr ,Azevedo Gomes
 

Jose Silva R_o0.511i
 

Reinaldo Oscir Po.:=
 

Joao ra1ha QT'r_.i
 
Klaa. Peter .!ittorn
 

-LLj Padro i!othci
 

Lui 
 Albertp Re u3ir-a M-3deiros
 
Joao Alberto L.artins do ,Arn..,
 

PManoel .F_.aj jQ.q Neto
 
Francesco Pala'i.3r i
 
-- Liz Rcdrigus3de 3


3 ouza
 
L[e!iq da Costa Alreida
 

http:Pala'i.3r


Those not present in Br.zil because they are in 4.he U. S. for
 
additional training are:
 

Humbnro Goncalves dos Santos
 

Antonio R:a.,m2,ho Filho
 
f... D'avid dos Santos
 

n.onio J noe, Pires Filho
 
Although there is only a small 
percent of the area presently used for
 
cultivated crops, the correlation betive,3n crops yields and kind of"
 
soil is cleoarly evid nt. Unfortunately some existin, f-rms com.Prise
 
only poor soils ,there tha settlers have little chance 
to succeed.
 
But the sett.lers loc.ted 
on good soils are 2etting relatively high
 
yields .-ven und.r mitiv o?
pr methods far~iiqn, 
.,embers of' thi survey parties ar. attem;:ting to get yield dataL for
 
each of" the 
najor highly contrasting: kinds of soil so tes
that data
 
c.in be xtended -E 6ther areas .ith sirni-r kinds of soil .nd used to
 
guide future settlements. (3ee attachmant 
For Form used in collecting 
yield data). The_ soil scintists, ho,.ever, are h.lving dirfliculty in
 
getting fa.rmers to r-:ev al their crop yi;elds. +averteless,the soil 
scientists are pursuing their efforts although so-.e-tims incjirectly
 
through extension agents and other'rceans. The problem is that 
farn-rs
 
are suspicious ofP stran, rs .,ho ask for such d-ta Partly because of
 
the possibility that such dat:i 
may aif'ct thdir taxes.
 
The Field sheets 'e .* -:iin.i 
',ere ne-t and 13 ible. Tentative
 
descriptions of the soil taxonomic units 
,'ere prepared raostly prior
 
to mappin7. The soil maping units revised durinc
are the course of
 
mapping. Final descriptions aill not be prepared until after the
 
laboratory d-,ta are compl3ed. 
 (Attached is an ex.t,.ple or a soil
 
mapping unit description, proftile descriptions -.
nd characterization
 
datai and 
fertility data for Dark Red Latosolt Dystrophic, loamy
 
texture, semi-evergireon forest (L-i). 
fapping of t',is 125,000 Km2 area in Mato Grosso is at a scale of' 
1:60000 but publication is expected to a scale ofbe 1:500)000, 
It is expected that 50,000 Km2 will be completed by duly 1968. About 
L50 soil samples have been collscted for fertility tests, and 15 soil 
profile samples have bean collected For soil charactarization. 
 About
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25 more profiles ill be 
sampled for characterization data. 
 Samples
for en-iineorin" tests will also be 
collected for many of 
the major
 

Is.
soi 

A standard nation-;ide form is being developed for 
use in collecting
 
crop yield data by kinds of soil. Jummary forms are also being
 
standardized for reporting chemical 
and physical data on soils.
 
Although the pracipiteation 
in this area is 1200 to 1500 mm, there is
 
a dry period usually from ".lay 
1 to October 15 in the northern and
 
northwestern part. See attachad table for 
climatic data at Campo
 
Grannce, .. Grosso.
ato It should be pointed out, ho;/ever, that the
 
relative humidity is around 70,. during the dry 
season. 
 The dry period
 
in the southeastern part is much shorter. In fr.ct, in some years
 
there is no distinct dry period. 
 The mean temperature in ,vinter is
 
68QF and in summer is 0Q-°F
 
Fertility tsts indicate that 
all the soils in this area respond to
 
Zn, -as well as to i.i,P, K and to Ca and .1g.
 
The principal crops ,:at 
are gro'.n 
in this area are: corn, rice, beans,
 
cotton, p-eanuts, cistor bean, m.ndioca, sugar cane, and coffee. 
Soybaans, sorghum and sunflowers are bainn introduced. 
A Federal Experin1.nt Station of the 1.A. located about 10 km southwest 
of Campo Grande is enga,;ed in testin, no'i crops, cultural .)ractices 
and grazin. nana.-rnnt. S:veral 125 h~ctar~s plots are no%,; in 
operition in grazin- tests usin-, Jaragua grass. This is under the
 
local direction of Dr. Renato Garcia Leoni 
wh6 is highly capable man.
 

http:Experin1.nt


DR\FT-TRISL AT I ON 31. 

ITW -I -'alo Grosso 

Red-Yellow Podzolic 6:Iuiva1ent eutrophic, medium texture,
 
semi-evergreen Forost 
 PA Eu
 

Dark Red Latosol dystrophic, heavy t%-xture, semi-evergreen 
rorest 


LE 1 
Dark Red Latosol dystrophic, heavy texture, cerrado LE 2 

" 
 " 
 " grassland 
 LE 3

Dark Red Latosol dystrophic, medium texture, semi--evergreen
 

forest 
LE 4 

Dark Red Latosol dystrophic, rhodium iexture, cerrad, o LE 5 
Dusky Red Latosol eutrophic, heavy texture, serii-dociduous 

forest 
LE Eu I
 

I I sermi-evergreen
 
forest 


LR Eu 2
Dusky Red Latosol dystrophic " , U LR Di I 

II 
 it 
 cerrado 
 LR Di 2
" " " " Grassland LR Di 3 
Red-Yollow Latosol dystrophic, heavy Lexture, cerrado LV 
Zpa unit 


APA
 
(probably 9ed-Yello-..i Podzolic soil;cobbly, ra-diun texturej, 
cerrado and grassland)
 

Red and Yellow &uartz Sands dystrophic: semi- ciduous forest 
 AV 1
 
Red and Yellow "luartz Sands dystrc-hic, semi-ovargreen rorest AV 2
 
Red and Yellow 2uartz Sands dystrophicp cerrado AV 
 3
 

I II grassland 
 AV 4
 
Lithosolic Soils eutrophic, underlying by basalt, deciduous
 

forest 

Li
 

Organic soils dystrophic, phase 0 Di
.e. 

Gley HuiicSoils dystrophic, phase ... DiGH 
Low Humic Gley Soils dystrophic, phase 
.. o 
 GP Di
 
Humic Hydromorphic Sands dystrophic, phase 
... AH Di
 
Ground-';ater Podzol, phase 
 .@ 
 PHi
 
Alluvial Soils eutrophic, phase 
... 
 Al Eu
 

dystrophic phase 
 .. 
 Al Di 

xxxxxxxxxxxxx 

Tentatively distinction of alic (alicas) and non-allic (n;o alicas)
 
transitions of the same soil classes, if they exist and can be mapped.
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Separation of relief phases: 
 Level, gently undulating, rolling, hilly and
 

mountainous. In addition, whenever possible,
 

separation of slope classes: 
 0-3%, 3-8%, 8-20%, 20-40%, 40-70%. When not
 

feasible, evaluate the percentage of these classes of slope by phases of
 

relief.
 



PA 	 POJdcllcO Vorr.-culho Amazroio Cqiaot 1ciCutr*kico to~r 
Faso floro.tac~ oa~i-ompromvordo do prhiofit clooo 

L2 
 Latoool Vortmolho EZscuro DjctrO~fco toxtura.#ndka fGOO f'1orooc,
 
som(i-somprow'vordo do procona 
 laoCo.
 

L32 Lcatocol Vormolho Ericur'o D)Itrcioio toutura -,Q'dia~ faca 
 ?1oro 

q~o Ploroota-corracdo.
 

AVI 	 Arolcao Quartzosas Vormalhho o-i*cnaroa Dintro"I~cau faso corra.­
doo
 

Arolas 	Quart-Osao VorrmolhaoAV2 o Amitolaa D str~rccao facoo carmpoa 
troe 

AV3 
 Arojau 	%qucrtzosasVormiulhao o ArarolQo Distro'ocaa fa-o cQr.jpo 
do varza
 

Al 	 Solos Aluvialo
 

H1 
 Grupaoonto Indlocrriminacfo do Soloo Org.2nicos.Djotro'picoco,

Soo Gloi fbiupnjco D16trof'Ioos,o Sol~odC10 UM~~co~orPruO 	 & ccDit 

AV2411 Aralas 	Q'uartzoaa VorinolIao a Aaarolac DictrSfioas fGO cacmpoa

tro acocilckaot 
com Grupamanto Indi~crimin~do do S~oos Oran.
 
coo Dietroricoop.Solou O1o1 11"IoDot~~o 
 S~~Go 
Pouo Hunico Diatra~f1cose uioost.io SlsGo 

http:uioost.io


lIST AVAILABLE 600Y 

Eota unid.ado do o c~cupa Aan :~n 0ad 

Coo rf'ca no r on aoi aonca 20, '* ezuaaca 

total* EDsta ocallada porgao zt'l~{cso~ na nor-16o a nordoo'.o 

pando, via do roz-7a2 ap!-o~o aplainadoc do rolo~Vo !-Oral 

EGA!ao ncluidas noz ,a unidajo do~r1poza p~qonao~arco 
do Lat.osol Vornzolho Zscuro Dlno(~o ouardia fzaso ?1CO.aZ* 

c31-soo-1ro-V,)rdO do cO Unda claszo o crupamon o40 r-in~ do Sc;­
los H-idromo'-N1coo Di34r-c' 

Comapic iv~o- nosc,a unida o mooz: 

a- sco o0 do dada curazo oz~jda.o 

b- Solovs iz.io aa--- a unidad3 ?od:,1jco V~~ 

Armaro~o uiZono raflco -'%o,,-:%a mojia "azo oa~ 

ondul.ado, cD-i c ~.~;uo vcrianl 6 1 a 3, Oan a 

claoao do ro1*~vo. C., valot; co a )oontam cm 1171 ab3,r'.o co,,:. 

do d-zou do r,..)roz) szo pcquano~c; ord~o~z ccc .az 
drona-om; Gm~ virtludo dcaunidado ocupai rizpinzO z!'a 
do raovo rorz2. Oco.-ro. . roao d,. z-azor ;;'c11v~dado 'r'- o ~ 

p o pi:o,-a r 

paran. 03 coloa daz'a unidado ocupa7z, tabOZ1 CM POoqa5 .. raz 
torc.o cuporlor daG vartontcoo mais zuavoa do va1o3 dl colrf .. c u 

conoclinao . 

A j tO-ic -o carac-1arIf stica dozca unid- a a rloria s :n 
-aom1pro-vordo do prim. Ira cla ;co, aroconitanjo-zo :-o a fc-.-'.d~z c:a­
,.a cujos rorznaz; --.o ozsicratIo zpio caa 20 a Z5r doZ­
tura. Al i lo -z r-frcacaapra ?L-zw..) o 

foro 1~i~~rLA~),0i.(~z'~.)a o pa1i'Io0 

i~ L.Cumpro az inalar :zua a porto doosa vo':ca.aZo, so Ucm cuo L 

priarrfrr clazzo; r..7oa~,n~v1~at a vcaa.o -.o3 nolcz 2 
n~dado Pod=Slico V'crrmolho A-4rclo Ecu!valcnto Eu-.ro"Nco .;uar. 
dia rasa ioroo~a Qi-cr..,dodo pri.io!ra clacco. 



BEST AVAILABLE Cojpy. 

los, da prooon',o unidado op Aab~n Pcoudo au~octono o,roccultanoo c; 
d- cpocin~c do Aran Aa caiu do djir "zic 

Esaunidado 0'oovnou~:' no ao'icu.iiUro.C 
r~o cul~uro prnia: Aa.,O ca" 011:10 a rro2. Alumaco p-aot'onz 
do copir coloniao ao. oncontradau. 

Esta unic!OJOo do czo no'oz4iuls do zoo mnorais, 

do torsiura nodias nuito '2ro'Fundoo; acon-Iuadc.-on'to dronzdoc, muio 
roso.^, do color at-o vorn&.lho ozcuro, 
 cidoo Co.'; capacid' :dj co por...j 

ta. do cations (T) o porconlopoom do caoluraV~o do bzoat v)b;i:z rz 
aoo %,3r'ura1E/A v,.i onzo do 124 a 1;7o rclaov- o Al, 0 / 03 D 

horizoono Esc~iro 2,1-. o 

-a.~-co 


arornosa, do~cr!-1, no Lwandz do Cjvl 


SEO ucodo Lao~czol VOrMOI:10 ~Z:,CU -a; 

do Olcz J-,z~ 
do do Sao Pa2ulo. 

52o col3O C:,7, 3c, co? eo -. c,:1Ura -odia, C3.~ f -i
 
toor do ."Irrc 0 %.Za.>z7 A'2~* 0<,.
03 

tox-1ura rodiaj om nfvol do cao~:cri 
doCjo Gru-,c. 

r-stos saoo apro.;onta-ci porf'il do toA: bs o C co.i acpazz's 
ra ouporfor vcc=a C2'1 rraca ds~oroncla-.,o do horizor,0os. 0:* :0­
los aqui conaidr--'.- u%- ,. co.-o CarcOC o 's" car, no1--v-.!:; Zndc 
prorun*Jidado, colcrar,,o bruno avorrnolhado oocuro 
rno parto uoic­

al Vo ho o~curo no horizonto ES;togturavo no horizcg-.~a A da clacza 
ranco caronooo o f'ra.-co aonozo a rrance ar,,Ilo aronozo .:o heriz--

B; ootrutura do tipo mcbo poroza pcuco cooron~a "in ;;iu" col~ a1­
cuns olo~icn*,oo rradas do izmnhio po~u.;no a o dio do i'or-;:r-1-.!Z­
no horizzonto A o mc:7 ?poro pouco Cr n ian ONtu" no :1 o 0
 
S; tran~lqa plan-, o diuzc{oc oranz A a Es. 

Sao~'d~'~o dcoobootznto cooozz~a~ 
rosoo o do con !.xoncl" muiv roo.~t~~ou.o dc::c!~ 
dos no horizonto S. 0 ZCat-oC aroz.oo quzndo cm~ ?Orczioe eo 
doolivildao: ioaie .ocnUQ-' do qua o noraro 
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a~uafl'o acG propriodadoo quI:;,icaz,, apro ontam rozaca .-oC;. 

o pP.~ a.*.- do 5.' d,-*oni 4todo Co.- .11 "rnn A -Om baza p:;:c 

(S) aprosomn'a valorco mal oovadon no horizon'4o oupo~i-fcia1, o%­

condo ccom a pro~un.J Jzdo I-'o par' !I Oa a dcz 0 c' oo Ado cam-.
 

pals bcizoo trocvois. AIcaturai-,o do basoo 0' .io'dia a ai no
 

to Suporricial, variando do 42 a 49 P. No !hor!.zonho 3 oia dccrozccc 

coni a prol'undidado, condo baii~a; ou oojaoinovior a 35-"' 

A rolaqao maclocular Si0 1 / Ai 0., (K.') o bai':a; c.-I 1-0oc~ 

2,0, ovidonciando solos mlnsa-munlo -motor!--dos.A volbl" 

0lar Si./A2)- FO2, (:'1) 0'~ ba;: du oedco do 1,5. Ac 

ofla problc,-.a do Al roca-vo1. 

Na 0OpO",~ cOn'n~ In oi caO~o U;~ 

quartzoo Qu'a-o ii~- n.no-; do 

(;Eo ar~ila io- cano coa7ponanto do:.nirnato a-caul in,34a. Si7D C0 

dado natural modia a bah:a. Sou uso a,-r icola 0 !Iiitaao paa ;iI. 

dada o roloVo, flor; , A L' po- r Oo do 3~iado0 C L. 2~ 

gao cul:nuc . A a va jo solo dCo o: ria3 r,; 

03 oloo c-o atual:7-on~uo cult Ivado, como c--:,--';~oo 
amonjolin, m~andloca o pas a~oaj do capiro coloniZo, o:*,.ora -rzn.:o ---40 

da aroa doo ma;ioo; aincia autoja ocupo'Ja por rocorvac, 

Parmltoa boas safras n.aiojuran1to 03 primoiroc aon 

cultivo, polo Fato do aprozontaro.3 rortilidado nau-alnzc!a 

A2C~tnz pr o.orao quanto a orozao podo.i ocomrr ,p~ad 

poa dosanr~o ao0 pr~ticas aokpla3 do ciollioramono, ;0o-, 0a 

domnnnto a' Plano a suavamnot ondulado, Sua, condiclicna tno:ua~c 
fliza;o livro do ao Sotz 

A lio-nta-o por doI1cicrcla do a-'ua nnn L0103lon
 
inrluindo aponaz euran~o u.o corto porrodo da a~~od :Zn-~
 

da caloria'das culiuras. 

Por~anlo, dadat; ac boa:; ao ±~~dZ~3zlc
 

ha Grandoc an iiao do :calhoranonto, -so fo. ado-,a., Lu r,:zo
 

do anricultura dosonvolvida.
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j % 10/ 12/67'd 
V-IAE- Latornol Vormoh~o Zzcuro Df-t rol'co tnxiluri moj.a~i orax 

~o:.a-~ipr-vor o pri oira clazo 
LCC*LIZA- ~ 1 m u I.uatomi, na -jztrada ~~,0a3'd~-ol30. 

do 10.do ccUaord-o dao trra 

SITUAQ'0 E ECLIV - Parli1 doncrito o col~odo, om trinchaira 730r~ 

rolovo praticatn nt, piano co.-. doclivoG --, J:* 3a 
cobortura v,-otal do f'Iorozta tropical som-cir,: ­
-var do. 

ALT ITUD'E -m-300 


LIT3jL0CIX ~GA ' G:.0L60CA - AronIto - Jura'331co 

..TEMIAL CA0IA.0 - ronito Caiu"I
 
-ZEVlrat*ico-.mn'-: ,no, corn daclivoG variz'.ndo do I a '
 

-,,05%Protjici11:-imo .iunanto 
A -j~ A c 3n 6u 	 u o J~ronad' 

-Flora-.ia troical -,oi-soro-vardo com ocorr-.incia do nali o. 

USO ATUAL .:'orost~a1.-Rozorva 


A 	 0 C:-., horizcnl.o con:ituido P'~r dotritoo z: ai a 

dianta:~, oo io d ' a 

-10 	 oA 0 c', brunio 1:.olir*.;curo (. 23/2, L:)

avormihado j-curo (2. Y~'t3/!, uc.. 0 a3:. ;: ZO
 

ar~n000; r- coarantD "jr. Li~u c::"
 

1 


cixa n-70 
por :-raoz; arcia o -.ucoa :.rto0 
pa-,uzafla a .adia r.Q~;I-ia 2~*iat 
r a nt 3:~oKaiajo :. 

A -10 - 7 	 C.-., rW' .aaC ~. , ­

avora..o__~ r - c/,,i3(25 	 a00.,;)a':

ar,)oa:o; 'cfo:.rvx no cc.2ronr, 1.'-.In u 
daaor ,r--7. d.) br.i a pc,- u2 o oa cz:r' / 

fraca po';u.)nz a 3U0-ranular; Ii ~ia.:{ io~c 

0 37 -105 	 cim, v,-r.-oio mu I o :! _-crC~ ~ /4); ir.arac z, ­

no slo Ia.2: n-C 17 pcrG:L. p3 vc acc00r j 0" i. zi -u' io 
ransn'to ,'1~i cooaI I, i ra al p o > .c; ;L.L 
na o di Pu.a. 

81-105 - 160 	 cm, vormzl:-o m~u ito oa;c-_ro (1 .1 313j; irnoa' aar,-­
no-0o mac~na 2ooa2~0zco~r.,r.,) "in 2itull; b c a 
po~ao3o; t. nic~ plafl. .3 -82u:;a. 

a 22 160 - 300 	 czi +, vrma'.ho o. curo (-.5 Y.", )/6); ,ran:c, 2r: : 
22 ~~o; .iaci- a ,,orozan.-iQLcz cooren'ta "in ij.u. 

OOEVA 0ZS - Colota~a a.-ao7tra 13 0 n)ria-0~s 
TrInchaira d3 	190 .. ja ?rofunzn~i.-a, air.rJi~ 
do o trado 	 canaco 

riandO d3 ~ia~r,~ooi ioa ,J.ar 
3 zi~i, a,;:I.-. d-i i . Ia :: _-j -- I "- I' zc0 : 'Dn . . 

co,-u : no. !i jr i n -- 21: rara:o no 
*PorfiI ILooc;-ri to a c3ilotad3 ondj nubbodo Co'0 zocrrr.2.c 

:*.o roi colotada aa--oatra :oA 

http:vrma'.ho
http:Flora-.ia
http:lrat*ico-.mn
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38. 

3316 

S,-,.L VET.L::3 ~S 02,F.0 

- do 1' no,~ cr.o -oz; 

ru.-Inoz, no;c co:,2ad~ 

V9,, dc ciiaatizi, cor.c!o ~ 

D I3T:fC 

~z~~ 

.P cc; 2cv,:7 

~' 

Cc~o 

3317 

palo: .2 

W., do 

- ZZ di4.flr 

:.'o !Miz! o., ccXz t urz2 a 

7,~ci7,zzL. Z Z' Z Z .­

3319 94 

do 

"a3 h .1i-,c2oc-

to ~ ~ d 

.. )cap c_,rv.o o do'trioz-. 

~ 

rul 

Z-1*.* 

C:o2v~. 

Z.-. 
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MINIST~tmO DA AG;41CULTURA 
OF-PAFRTA.YCNTO CE P'F.CQ15AS E eXPERIF-IENrAC.10 AG,1CPZ:1jAFTA5 
DIVIFc:. DL~rZOOLCCIA r: rITILIV-DaO C30 SOLO 

Perfil: 37.L4Municipio: cAC 

Local: 

Unidade do M1apeamento: LA'"CiCl. V",2 !LWUV..C'07 

Classificagho: 

.I010 ;a::~.~ 

Amostra 
do Lab. 

n-

HORIZONTE AMOSTRAStCAAOAR
jEquivalon. 

________I_______ 

Simb olo pl-lunli. Ca:haus C.,scalho 
diad,Cm 20m m 20.2 mm 

Aga 

au 

pH 

___ 

K IN 

C 

to do 

UmIdado 

355 Al 0-10 C 0 9 4.. 0 

sl32 

ATA Q U P *, H2os o3 

'2Z FoI&03 1 3 

. 7 ! )A 

-0 5 4.3.5n 
4.3 

. 

7 

9 

29 

5.1 0 C3 0.31 020C4. 

Sb 2 

.1;_ 
v TGU 

110-

.. 
P.2 2 0. 04 

J, 

1,7 

5 'n 

__-

1. 

52_ 2_ 
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MINIST&RIC DA AGRICULTURA
 
C0PARTAM-NTO 
 CE PE 0USAS E CXPRI%INTAC.o AOPc-uAR,A 
DIVISAt'.) CER P.DO.,GIA E FErFTILIOADE 00 CCLO 

Perfil: '- - " 

COMPLEXO SORTIVO (inE/lOO )9
 
Acotl.to do Am6nio N pH 7
 

++ ++ +A 


Ca Mg 
 K Na Al HSH T 

0.9 0.,,' 0 1" 0.02 1.,9 0.3 2.3 4.5 


o 4 0.20 0.:1 0.5 0.9 "1.9 3.3 

0 .. 0.02 0.2 1.! !.5 3.0 
o 2 0, 0,i 002 :.0 2.3 2.5 

02 .0/.C 02 0.3 0,9 0.9 2.1 


O GA;,w.bLCt.,',C0M S,'P;A hOA; (,.7. 

Disperso corn Nz OH ArgilaC N Aria rei |natural
N Areia Ar~ l0Ur~I 

grossa i na Silo Arcila 3 

2.4..0 1 &'2 .
.cs.:5 C <&~ 

0.70 0.07 10 69 
 13 5 23 C 

0.40 0.0, 10 
 70 12 , 1 10 


0.03 10 67 11 4 1 0 3 


0.19 0.02 10I 67? 5 17 2 


0.1 0.02.);S " 63 
 15 4 20 


Relao,5o toxlIurajl:r 

SfIZ- 317
 

v o 100.+ 5 Al 

"2 1
 

25 6.. 

2
 

C
 

"-


I
 
Grau 11 atIlacula­

lOu	qs A. zl 
€,o 

3o 

29 0.Z,
23 0.2 

,. 02.
 

0.2
 

http:Acotl.to


- -
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41. 

V-;L
2 do 

20a 
 cololado 0.1 

ALTITUDZ 22.0
 
Lfr~O A*-1',1:%20~I. Aronitc, - Juriz;-.iCo
 

~ 0:;jj~;10 - Arani to Caju
 
-Pracm.~n.o
~L20 pama-coci I a 3Z do declivo
 

Prc-, nula.
i.n to 

D Ac tiuacdaionl dronado.
 

-Floroz:.-a Ltroplcal m-a r 
Uj0 ATUIL- Roorva r a!
 
A - 7 - 0 c.-I, hic.:0-0 ~ rzc 

- O ,0 V -3--- ; 7tado o'z~ 

(2.5 "ii~ zco ~~ aJ3:m 2~ 3 (.V 

Iua o);riacc, a, f'10.~ . :r i.. c 

On~ 3.. 
3: 

do o:,cur-o,(:? Y-1, 311',; i cc) bru a,,.'-, ' ~ 
cocr%3nto ',in oitun Co.):"Uj.u *"'quIn" a .oi ,ran~ular; ,aiuto.r 

.plzCco0 1i jra~.un& irnz / 

B-45 - 5 ca vZm31, :ro (.2.5 '23/6); '. -- a~ Clc,0roga ?oucc cooro-ito "lin ziiu"; I -­imuito
plaztico o lijiira-a)lo '-'r' 
- *-.*'- 0 L 

65- 163 C.-.,vorm.31h, c-;curo (I Y-t 3/61); tranco ar-i loga poro3,,, pouco co-ji.:zwt.3 "in ­

t~nnr. p~ico 
zi lu .uito 'i2v1 ;r

0 pc.z2ajozc; ir~anz 
 o Pilaaa5
 
B62~-3103 C~i ~ vo ,:, i;~ oz cur o (1 V 3/1) ra n
Caporo-z pouco 

Co -i o r n - ma
co-oron-.- "inlz-iul; n:ui o 
 iv~~i
~ia'~ 41 ­p~z~Co a pt) a;o zc; pH5.
 

~~~~~~d lm~aJ-. 

arin3iracam 25 c doro'U;nJij!,~, 
-Lrnr)Ir I~.-i :.-adq n^ F 5 

a narti r 24 oi z'0 tfrmdfo do Camu--Co. I ..
c.-Iiadj,aitro vmia 
 7cd-
5 C-n
cu-01a- do uiamsz4,o a 3,5 m:'.,~--Va. VQ! On'trO 1a: a-bunant-oo -;l 0 3 ;::7 , Zas-.1 n A1, cou:m no A.,, poucaa-: no norr
 

o ,
1a ' cdotad- amcsoora -I-do ho~o-t A3
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At! if1.IS 1 11z" 'U'3 0A 

LIZr -:o;'7 LAiCiO2c. :-L::z-~ V-7 J1 ~ *~i2-:. 

W,:; c>u jodo do r ' 2% ~z c z. 

3332 do ~ : i 2 .. . ~ ;~ 

to dz .. 

t 0 




