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ABSTRACT

AGRICULTURAL LAND USE AND RELATED INNOVATION

AND GOVERNMENT ASSISTANCE IN

RIO GRANDE DO SUL, BRAZIL

BY

David Robert Hicks

The economy of Rio Grande do Sul, Brazil's southern-

most state, is based largely on agriculture and livestock

production, and the variety of crops grown reflects the

state's diversity of physical and cultural environments.

Livestock ranching, commercial rice and wheat growing, and

small-scale subsistence agriculture traditionally have

been important in the state's economy. However, by the

1960s commercial soybean production also emerged as a major

factor in agriculture, and by 1977 the export of this crop

dominated the rural economy. Such rapid growth in the

importance of one crop resulted in widespread changes in

agricultural land use over a short period of time. Given

the importance of agriculture in the state, there was a

need to identify, delimit and map existing crop-livestock

regions in Rio Grande do Sul, as well as to assess the

role of government assistance to agriculture and the adOp-

tion of innovations.
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'The investigation is both descriptive and explora-

tory. The descriptive part includes an analysis of exist-

ing crop-livestock regions and subregions of the state,

delimited in part through the author's preparation of an

updated crop-livestock land-use map utilizing government

air photographs. The review of literature, geographic

overview of Rio Grande do Sul, and nonformal interviews

'witfli agricultural technicians, university professors,

researchers, bankers, farmers and ranchers, were also

descriptive in nature .

The exploratory portion of the study consisted of

administering a formal interview schedule to a selected

sample of thirty-two agriculturalists representative of

large and small landholdings in eight municipios of the
 

state. Those interviewed were also representative of

farmers producing three major crOps, i.e., wheat, soybeans

and rice. The schedule consisted of thirty-eight questions

concerning personal characteristics, type of crop produced,

area cultivated, crop rotation, use of extension service,

agricultural marketing and perception of success or failure

in agriculture. Methods used in evaluating the statistical

significance of the data consisted of Chi-Square, Analysis

of Frequencies and Pearson Correlation.

Several conclusions are considered valid as a

result of the statistical analyses:
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1. Chi-Square analyses indicate that a significant

relationship exists between agricultural yields and

landholding size, and between agricultural yields

and the use of extension services.

2. The Pearson Correlation analyses seem to indicate

that:

a. the higher the educational level, the less

time in agriculture;

the

the

the

the

the

the

the

higher the educational level, the higher

agricultural yields;

higher the educational level, the greater

tendency of owners to rent property;

greater the organizational membership,

higher the ownership level;

higher the membership in agricultural orga-

nizations, the greater the use of extension

centers;

the

use

the

smaller the landholding, the greater the

of extension services;

greater the use of extension services, the

lower the incidence of crop diseases;

the greater the participation in agricultural

experiments, the greater the adoption of new

ideas.

In addition, the study revealed widespread agricul-

tux-a1 land-use changes, including expansion of the commercial
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soybean production zone. Strong geographic variations in

the level of agricultural development were noted throughout

the various regions of the state, i.e., some areas are

characterized by dynamic agricultural changes, while others

remain technologically stagnant. The creation of federal

crop-livestock research centers, and the consolidation of

agricultural extension services to eliminate duplication of

efflntq exemplifies the government's commitment to further

agricultural development in Rio Grande do Sul.
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CHAPTER I

INTRODUCTION

Rio Grande do Sul is Brazil's southernmost state.

Its (economy is based primarily on agriculture and live-

stock, except near Porto Alegre and some nearby communities

to time north. In general, the state produces middle lati-

~tude cxrops due to its poleward location compared with other

Parts (of Brazil, but wet rice and manioc are also grown.

Rio Grande do Sul is outside the primary coffee growing

zones.<xf the country since it is occasionally subject to

low winter temperatures and killing frosts. The state is

a major producer of soybeans, wheat, rice, black beans,

corn, manioc and beef. Specialty crops such as tobacco,

grapes, onions and peaches are also important in specific

locations. Soybeans are produced mainly for export to

western EurOpe and Japan, and are processed both by Brazil-

ian Subsidiaries of multinational corporations Operating in

the State and by large agricultural cooperatives. The

same is true of beef production. Other crop-livestock pro-

ducts are marketed primarily in Rio Grande do Sul or else-’

Where in Brazil.
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Soybeans are now Brazil's second ranking export

after coffee, and Rio Grande do Sul is the nation's most

important producer.1 Large-scale production of soybeans

in southern Brazil has increased dramatically in recent

years. The output of Rio Grande do Sul increased from

432.4300 tons in 1968 to 4,688,521 tons in 1975.2 In 1976

the astate harvested 5,107,000 tons, which accounted for

slightly more than 40 percent of Brazil's total crop.3 In

1977 production in the state reached 5,678,000 tons out of

an estimated 13 million tons for all Brazil.4 The crop is

cultivated mainly in the central plateau area of the state,

but Inecent research indicates that production is increasing

in tine central depression (a traditional rice-growing area)

aS‘WelJu Soybean production is mechanized where terrain

Permits, but a substantial amount is also derived from

hilly; small landholding areas where mechanization is diffi—

cult or impossible.

1Brazil, Ministério das Relacoes Exteriores,

WEspecial No. 28 (Brasilia: April 20, 1977), p. 1;

inn: "Perspectivas da Soja," Folha da Tarde (Porto Alegre,

Brazil: March 1, 1977), p. 4.

 

 

2Data furnished by the Comissao Estadual de

P1enejamento Agricola--Rio Grande do Sul (CEPA-RS).

iggretaria da Agricultura, Porto Alegre, Brazil, November

3Brazil, Funda 50 IBGE, Anuario Estatistico do

§£3§i11_121§ (Rio de Janeiro: IBGE, April 1977), p. 172.

 

4CEPA-Rs, op. cit.



 

 

 

Wheat is grown mainly in the same areas as soybeans,

as a complementary crop. As in the case of soybeans, Rio

Grande do Sul is Brazil's leading wheat producer, followed

by the state of Parana. But, wheat yields have been highly

variable in years past, due to rains, disease and warm

weather. Attempts at national self-sufficiency in wheat

production consequently have been unsuccessful. The state's

wheat: harvest of 708,750 tons in 1977 was only 39 percent

of the previous year, when the state harvested 56 percent

of. the national total of 3,225,830 tons.5

The cultivation of wet rice is also important.

Again, Rio Grande do Sul is the largest producer in Brazil,

despite competition from new producing areas elsewhere in

the country. Of the 9,560,389 tons produced nationwide in

1975' 11,850,000 tons, or about 20 percent, were from Rio

Grande do Sul.6 In 1977, rice production in the state

was slightly more than 2,000,000 tons.7 The crop is grown

in many parts of the state, including coastal lagoon areas,

the Uruguay River lowlands in the far west and the central

de,Pll‘ession west of Porto Alegre. Production is almost

emiii-rely mechanized, although some rice is harvested manu-

ally on small rented plots of land.

\

sIbid., and Anuario Estatistico do Brasing1976,

p. 172,

6Anuario Estatistico do Brasil, 1976, pp. 167-168.

7CEPA-RS, op. cit.



Manioc, corn, black beans and sweet potatoes, plus

a variety of citrus and other fruits, are produced in the

state and especially in the escarpment zone of the Serra

Geral north of Porto Alegre. These crops are cultivated

principally on small landholdings owned by European colon-

ists. Sale of the produce is mainly through government and

public markets in the Porto Alegre area. In addition,

specialty crops such as tobacco and grapes are produced to

tlie::north and west of Porto Alegre. Tobacco, and now wine,

enter the international export trade of the state.

Porto Alegre is Rio Grande do Sul's chief domestic

market for agricultural produce, as well as its capital

City and a port of some significance. However, due to

shallows and silting in the adjacent Guaiba estuary, most

eXPort crops as well as canned and frozen beef, are shipped

‘6151 the deep-water port of Rio Grande about 150 miles south

of Porto Alegre.

Agricultural expansion and improvement have tended

ti) be slow outside the major soybean-wheat and rice pro—

chIcing areas. Disequalities in the level of agricultural

development are evident in various parts of Rio Grande do

SL11 and quite pronounced between large and small landhold-

ings. A worthy goal for planners would be to eliminate the

Strong contrast in agricultural and social development

between and within existing agricultural regions. Major

Constraints on further agricultural development include

competition from areas nearer the national urban markets
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of $50 Paulo and Rio de Janeiro, insufficient capital to

improve agricultural practices among small-scale farmers,

increased soybean production at the expense of foodstuffs

arui land-use competition resulting from the disappearance

of the state's agricultural frontier.

The national and state governments of Brazil have

traditionally neglected agriculture in favor of more spec-

tacular and dynamic developments in the industrial sector

{off-the economy. This is evidenced by a 3.5 percent growth

rzrte in agriculture for 1973 as compared with a 15 percent

«growth rate by industry in the same year.8 However,

IPlanners throughout Brazil now realize that overall economic

Growthlis especially dependent on agricultural development

Since secondary economic activities, such as agribusiness,

are directly linked with the primary sector. The Second

National Development Plan of Brazil, for 1975 through 1979,

reflects the increased concern of government regarding agri—

cultural growth. During this period, agriculture was

exP8cted to grow 7 percent per annum.9 The growth rate for

1975 was only 3.4 percent, but this was due largely to high

coffee crop losses from severe frosts in Parana state rather

\_

B 8uDeC0n Study Shows Industry as the Leader,"

@1111“ Bulletin 562 (March 1974): 3.
 

8 9II PND—Plano Nacional de Desenvolvimento, Brazil's

wd National Development Plan 1975-79 (Rio de Janeiro:

I:1tish Chamber of Commerce in Brazil, May 1975) . p. 92.
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tkuarl to neglect on the part of agriculturalists, technicians

(gr- Eplanners. In 1976 the rate of agricultural growth for

Brazil was 4.2 percent, much of it due to increased soybean

production in Rio Grande do Sul and Parana states.lo

Agricultural expansion in Brazil for the year 1977

was expected to substantially surpass the 1976 growth rate,

due largely to a 41 percent increase in agricultural

credit.11 Such an increase should have a direct effect in

RJJD Grande do Sul, especially among small-scale farmers who

czan benefit from the additional credit. Likewise, Brazil's

agricultural research and extension services are being

expanded and reorganized. In Rio Grande do Sul, the

Associagao Sulina de Credito e Assistencia Rural (ASCAR)

and some state government agencies providing similar func-

tions were being consolidated in 1977 to provide better

Service and to eliminate duplication of effort.

The Problem

Agricultural development and farm income vary

throughout Rio Grande do Sul to the extent that existing

disequalities are major obstacles to economic growth.

MuCh of the problem is rooted in the great diversity of

\

10
d Brazil, Banco Central do Brasil, Banco Central

~£L_§rasil Annual Report 1976, Vol.1.. 13, No. 4 (Brasilia:

central Bank of Brazil, 1977) . p. 15.

11
Brazil, Ministério das Rela oes Exteriores,

Eflalgtim Especial No. 34 (Brasilia: Ju y 20, 1977), p. l



landforms, vegetation, climate and soils. In addition,

certain historical and institutional factors reflected in

the present crop-livestock land-use patterns restrict

modernization and progress. Major constraints include

great differences in agricultural yields between large and

small properties in some areas, inefficient land-use prac-

tices in many extensive beef cattle areas, a paucity of

agricultural innovation by both large and small producers

due to lack of incentive, low market prices, and insuffici-

ent access to agricultural credit by those who need it

most.

In some cases, agricultural land-use practices may

limit crop and livestock productivity. For example, wheat

is generally produced on the same landholdings as soybeans,

as a sequential crop, since terrain favors the mechanized

PrOduction of both. But, while the state's climate is

faVorable for soybeans, it is only marginal for wheat.

Relatively moist weather and mild winter temperatures during

the growing season favor disease and make wheat production

a high risk activity. The success of soybeans as an export

Crop has encouraged many small operators to plant soybeans

Jrather than such staple food crops as black beans, which

are less lucrative. Ensuing shortages of black beans make

importation necessary and result in higher prices. This,

in turn, adversely affects nutrition among poor people of

the state and nation. Livestock producers are confronted

with serious problems as well. During winter months animal
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nutrition is a serious problem, principally in the exten-

sive grazing areas of the state. The carrying capacity of

unimproved pasture is low, and large landowners are reluc-

tant to invest in artificial pastures without additional

government incentive and/or better beef prices.

Despite substantial improvements in agricultural

research, extension services and rural credit programs, low

income from agriculture remains the chief socio-economic

problem of most small-scale farmers. Many are receptive

to innovations but cannot afford to adOpt them due to the

high cost of procurement and implementation. Other obsta-

cles to innovation adoption alsoexist. The small area of

landholdings makes innovation uneconomical in many cases.

Furthermore, some tenant farmers are reluctant to adopt

innovations for use on lands to which they have no title.

Substantial changes over a short period of time in

agricultural land use, government ras'sistance programs and

technology adoption made planning maps obsolete and served

as the chief stimulus for this study. Upon arrival in

Brazil it was noted that updated agricultural land use maps

depicting the growth of soybean production as well as other

recent changes in land use were unavailable for crop-

liVestock regionalization work or study purposes. The task

at hand therefore was to prepare a new agricultural land-

use map and crop-livestock regionalization, and to describe

and interpret the regions and subregions delimited in
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relation to a variety of factors including government assis-

tance and innovation .

Purpose of the Study
 

The purpose of the study is to define, delimit,

analyze and assess the crop-livestock regions in Rio Grande

do Sul, relating this to innovation adoption and government

assistance to agriculture. More specifically, the objec-

tives are to:

1. Identify and delimit the major crop-livestock

regions of Rio Grande do Sul.

Identify and describe expanding, contracting or

shifting patterns of land use, for purposes of

agricultural planning which is particularly impor-

tant in View of the rapid growth of soybean pro-

duction since 1965.

Identify the level of innovation adoption in each

of the delimited regions with respect to the dis-

tribution of government assistance.

Evaluate the role of government assistance in the

agricultural development of the state and provide

insight for the improvement of agricultural pro-

grams.

Provide an updated agricultural land-use map of

Rio Grande do Sul for comparative purposes that can

be used by persons or institutions in that state

charged with the regional planning of agriculture.
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Methodology
 

This dissertation is designed to be both descrip-

tive and exploratory. It constitutes a detailed geographic

analysis of agriculture and ranching in Rio Grande do Sul.

The location and areal extent of specific types of agricul-

tural systems were ascertained through numerous field

traverses and the interpretation of recent (1975) air photos

covering the state. This resulted in an updated regionali-

zation of agriculture and a new agricultural land-use map.

Factors affecting the existing patterns of crOp-livestock

activities were also examined. These include the effect

0f time-distance, as well as transportation mode, on agri-

cultural land use and marketing; innovation adOption and

diffusion; agricultural research; and availability and

Utilization of agricultural extension services. Specific

attention was given to agricultural land use as a function

of market distance in the light of Griffin's findings in

12 To enhance this comparison a geo-neighboring Uruguay.

grephic traverse was made through that republic.

The dissertation consists of: (l) a comprehensive

agricultural land-use map prepared specifically for this

study; (2) smaller scale crop-livestock maps depicting

major agricultural land-use regions and subregions in Rio

Grende do Sul; and (3) presentation, description and

\

U lernst C- Griffin, "Agricultural Land Use in

Uresuay” (Unpublished Ph.D. dissertation, Michigan State

nlversity, 1972).
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11

analysis of interview data obtained from farmers. Govern-

;neqit; agricultural personnel in many communities, represent-

ing every agricultural production zone in the state, were

interviewed. Informal interviews using a short question-

naire were also conducted with agricultural cooperative

officials, bankers, university personnel and others. The

information obtained was used for descriptive purposes,

unlike that from a formal interview schedule which was

administered to obtain a statistical sample.

Formal interviewing included the administration of

the structured interview schedule developed by the

:researcher to agriculturalists residing within eight

selected municipios in predetermined crop and size-of-
 

landholding regions. The instrument, prepared to test data

C011ected, covered personal history, land tenure arrange-

ments, size of landholding, agricultural land use, innova—

tion in agriculture, government assistance and marketing

time~distance. The intent of the formal interviewing was

to test three research hypotheses formulated for the study

which are stated in Chapter II--Design of the Study.

Definition of Terms
 

The following terms are defined here as used in

this study:

1. Cluster sample: a representative sample of agricul-

turalists cultivating one of the crops under study
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in a particular area of a selected municipio, which
 

is roughly the equivalent in English to "county."

2. Large landholding: a property within the statisti-

cal sample which has at least 150 hectares of soy-

beans, rice or wheat under cultivation.

3. Small landholding: a property included in the

selected samples which does not exceed fifty hec-

tares of soybeans, rice or wheat under cultivation.

4. Rotation: the planned movement of crop-livestock

activities from one area to another within the same

landholding for purposes of soil rejuvenation and

erosion control.

5. Succession: the sequential planting of a second

crop on the same land but in a different season of

the year.

Scope and Limitations of the Study

The study constitutes a geographical assessment of

agricultural land use and related government assistance and

agricultural innovation in Rio Grande do Sul. Although the

Scope of the study is broad, several limitations apply to

interviewing. The informal interviews included government

agricultural specialists, university personnel and govern-

“Kurt officials, but excluded farmers. Conversely, the

stiflictured interview schedule was administered only to agri-

culturalists in the eight selected municipios. The latter
 

were either large or small-scale producers of one of the
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13

three selected crops: soybeans, wheat and rice. These crops

were selected on the basis of their great importance in the

state's economy, and secondly because they are produced in

quantity on both large and small landholdings. The

municipios chosen exhibit agricultural yields and land-
 

holding size that typify much larger areas.

Because of the large size of Rio Grande do Sul, a

cluster sample design was employed where possible. This

Procedure was adaptable to the time, budgetary and trans-

POrtation constraints of the researcher, and to limitations

0f the cooperating government agency which provided trans-

Portation and personnel. The number of persons interviewed,

usl-Jlally five or six in each cluster, was necessarily small.

But , the sample selected is as representative as possible

uncier the conditions precedent.

Where interviews were conducted in a multi-crop

region, i.e. , the soybean-wheat region, they were mutually

e""<=Zl.usive. That is, a farmer producing both crops was

eligible to be interviewed only for one crop so as to main-

tain sample validity.

For purposes of the cluster samples selected for

inc lusion in this study, large landholdings are those which

haVe at least 150 hectares of soybeans, rice or wheat under

cultivation. Small landholdings are those with no more

than fifty hectares of any of the crops being studied.

statistical analysis of the data is limited to the selected

valTiables under study.



  

 

V. II

001...

n

r...

.
1.)?

t..II

«It!

0-

 

‘1):

c...
..

[.9

'D

L V'

1
.iv

 

;

a
n
.

I
"
)

I



14

Sources of Information and Assistance

Principal sources of information and assistance in

archival research included federal and government agencies,

universities and agriculture-related firms. These organi-

zations furnished maps, publications and verbal informa-

tion.

During the study of agricultural land use, five

major sources of information and assistance were employed.

All are headquartered in Porto Alegre. The Central de

Comandos Mecanizados de Apoio a Agricultura (CEMAPA)

supplied land-use maps and gave the author permission to

use its air photos of Rio Grande do Sul so that existing

Crop-livestock regions could be determined. The

SuPerintendencia do Desenvolvimento da RegiElo Sul (SUDESUL)

pmovided publications on rural areas of southern Brazil

haVing specific development problems, including the western

portion of Rio Grande do Sul's beef cattle area. The

Fundacéo Metropolitana de Planejamento (METROPLAN) , an

organization charged with overall planning of the fourteen

Wcomprising the Porto Alegre metropolitan area,

provided information on the same as well as agricultural

land use within the zone. The Instituto Nacional de

colonizacao e Reforma Agréria (INCRA) provided maps,

cadastral data and soils information on the state as well

as materials on agricultural colonization. Publications

b .. . . .
y the Fundagao de Economia e Estat1stlca (FEE) also were

useflful for this phase of the study.
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Information on agricultural credit, marketing and

production were provided mainly by four organizations: the

Banco do Brasil, S.A. , the Banco Central do Brasil, the

Comissao de Financiamento da Producao (CFP) and the

Comiss'ao Estadual de Planejamento Agricola (CEPA/RS) . The

Banco do Brasil, the nation's principal supplier of agri-

cultural credit, provided information on agricultural loans

and wheat marketing. The Banco Central supplied publica-

tions on government allocation of financial resources for

agricultural development. The Comissao de Financiamento

da Producao provided publications and interviews relative

to minimum prices in agriculture and the market effect on

agricultural land use. Finally, the Comissao Estadual de

P1anejamento Agricola (CEPA/RS) provided statistical data

on agricultural productivity and crop yields.

Five other organizations provided information on

transportation development in Rio Grande do Sul. The

DePartamento Estadual de Portos, Rios e Canais (DEPRC) sup-

plied data on waterborne commerce and agricultural exports.

The Departamento Nacional de Estradas de Rodagem (DNER)

and the Departamento Autonomo de Estradas de Rodagem

(DAER) provided information on farm-to-market roads.

Information on rail movements of agricultural products and

fertilizers was furnished by the Rede Ferroviaria Federal,

8‘ A- (RFFSA) . Data on the state's "export corridors" were

prQVided by the Empresa Brasileira de Planejamento de

T

,

ransportes (GEIPOT) .
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Four organizations provided most of the informa-

tion obtained regarding diffusion and adoption of agricul-

tural innovations, as well as technology transfer from

government to agriculturalists. The Associacao Sulina de

Crédito e Assisténcia Rural (ASCAR) provided information

on agricultural extension and innovation adoption patterns

in various parts of the state. The author also received

institutional support from ASCAR in the form of transpor-

tation to and from four of the six formal sampling areas.

In addition, permission was granted to visit ASCAR facil-

ities not involved in the formal sampling effort for the

PUrpose of additional data collection on the study tOpic.

The Instituto Rio Grandense do Arroz (IRGA) provided inno-

V""J‘tion information pertaining to rice production and

extension services. In addition, IRGA provided transpor-

tat ion to and from the remaining two sampling areas. The

recently created Associagao Rio Grandense de Empreendimentos

de Assisténcia Técnica e Extensao Rural (EMATER-RS) , which

su(Irreeds ASCAR, provided information on the administrative

reOrganization of agricultural extension currently under-

Way in Brazil and particularly in Rio Grande do Sul.

Likewise, the Federagao de Cooperativas Brasileiras de Soja

e Trigo (FECOTRIGO) furnished data on soybean and wheat

Yields which were vital for sample area determination.

This organization also provided much information on agri-

Q . o

ultural research and exten51on by member cooperatives.
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Information on the role of agricultural research

and development was supplied mainly by five organizations.

The Instituto de Pesquisas Agronomicas (IPAGRO) was visited

concerning new crops, hybrids, seeds, methods of cultiva-

tion and the effects of mechanization. The organization

supplied data on research for all experiment stations in

the state. The four agricultural research facilities of

the Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA)

in Rio Grande do Sul were visited, as well as the EMBRAPA

facility at the Universidade Federal de Pelotas (UFPel) .

EMBRAPA furnished the researcher with transportation to

and from a nearby experiment station and provided printed

materials.

Information and publications regarding university

activities in the field of agricultural training and

re Search were provided by the Faculdade de Agronomia e

Veterina‘lria of the Universidade Federal do Rio Grande do

Sul (UFRGS) , and by the Escola de Agronomia "Eliseu Maciel"

of the Universidade Federal de Pelotas (UFPel) . The

Instituto de Ciéncias Rurais at the Universidade Federal de

Santa Maria (UFSM) was contacted regarding agricultural

training and research at that institution.

Other sources were also utilized. Information on

mechanization and acceptance of new agricultural ideas was

obtained from agribusiness representatives at state crop-

ll"estock expositions. Conversations held at agricultural

c . . .
anerences, c00perat1ve federations and public markets
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also proved valuable. Prior to the author's arrival in

Rio Grande do Sul, visits were made to the Instituto

Brasileiro de Geografia e Estatistica (IBGE) , in Rio de

Janeiro, and to EMBRAPA and INCRA headquarters in

Brasilia. These three agencies provided publications and

orientation prior to the field research.
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CHAPTER II

DESIGN OF THE STUDY

The design of the study required the delimitation

0f existing crop-livestock regions in Rio Grande do Sul

as the central focus of the dissertation. This is reflected

in the agricultural land-use map effort and subsequent

regionalization of agriculture. The effect of government

aSSistance, innovation adoption and other factors affecting

land use was investigated during interviewing and incor-

Porated within this context.

The descriptive part of the study is based on infor-

m‘Eltion obtained from publications and from visits to all

areas of Rio Grande do Sul. This part focuses on the

explanation and interpretation of the agricultural land-

uSe map and the map of crop-livestock regions.

Interviews with government technicians were con—

ducted in eighteen communities in various agricultural

regions of the state. Since it was impossible to visit

every agricultural extension office, representative centers

were chosen. The offices were selected because of their

location in specialty crop production areas, or because

they are key assistance facilities for a larger region.

19
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In very large regions, two offices relatively distant from

each other were visited.

In nearly all cases the interview was conducted

wittl the chief agronomist, who was asked twenty specific

questions about agricultural land use, innovation and

government assistance in the surrounding area. The tech-

nician was encouraged to expand upon any relevant topic or

any question asked, if he so desired. Most interviews

lasted about one hour. Offices of the Associacao Sulina

de Crédito e Assisténcia Rural (ASCAR) were frequently

ViSited. Questionnaires were mailed to three ASCAR offices

not visited, but no replies were received. The information

obtained from interviews with ASCAR personnel was used

only for descriptive purposes. Numerous other interviews

Were conducted with agricultural cooperative officials,

bankers, university personnel and farmers.

The exploratory portion of the study was based on

an interview schedule developed for use during conversa-

tlc>ns with farmers residing in selected areas. Six

 

sampling areas, covering portions of eight municipios in

1501-11:- geographic regions of Rio Grande do Sul, were selected

f o I o 0

or formal interVieW1ng. These areas were representative

of different crop and size-of-landholding regions in the

state. A special effort was made to select municipios that

would constitute a cross-section of innovation adoption

and government assistance utilization patterns.
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All data for the study were collected personally

by the researcher. It was originally anticipated that

several trained interviewers would be employed during the

formal interviewing phase of the study, but this proved

unnecessary considering the sample size. Also, anticipated

researcher-respondent language problems did not material—

ize, since the interviews were conducted during the latter

stages of field work when the author had become sufficiently

Competent in Portuguese.

The statistical analysis presented in this chapter

is based on responses tabulated from the interview schedule.

The Population Sample

Where possible, a cluster sample was used in

Se lecting agriculturalists to be interviewed. Major

parameters of the sample include the sampling frame, type

of sample and sample size.

ksampling Frame

The interview schedule was used to gather data from

faIli‘mers producing one of the three selected "target crOps,"

on small and large holdings, within selected municipios.

The crops, namely soybeans, wheat and rice, were selected

p:":-‘i-It1arily for their importance and representativeness in

the state's agricultural economy. Soybean cultivation has

been extremely successful in Rio Grande do Sul and is a

p()Sitive factor in Brazil's balance of payments. Conversely,

due to climatic and disease factors, wheat has been and
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continues to be a high risk crop despite substantial govern-

ment assistance to producers. One of the principal staple

crOps in Rio Grande do Sul is wet rice, from which yields

and receipts are gradually increasing. However, rice pro-

duction is not characterized by speculative production, as

is soybean cultivation, nor is it easily jeopardized by

unfavorable weather conditions.

Other crops, such as black beans, grapes and tobacco

are grown primarily on small holdings and were therefore

subordinated to soybeans, wheat or wet rice in the statis—

tical sample. Cattle ranching is associated primarily with

large holdings and was therefore likewise excluded. These

and other aspects of agriculture were investigated through

the informal interviews.

A general idea as to suitable sampling areas was

obtained through analysis of land-use maps and aerial

photographs. Extensive field traverses and crop produc-

tion data at the municipio level provided additional infor-
 

mation for the selection of specific municipios for

sampling purposes. Another criterion was that the selected

municipios be reasonably accessible from government exten-
 

sion centers, since innovation through government assist-

ance comprises an integral part of the study.

The location and type of selected sampling areas

are depicted in Figure 1. These include eight municipios
 

served by six different government extension offices. Six

of the municipios are served by four offices of the
 



 

23

 

.290

 

 

56°

 

Rio Grande do Sul

SAWLING AREAS

Santa Rosa (Wheat)

Tris de Maia (Soybeans)

_ Chiapeta, Catu3pe, ljm' (Wheat)

. Santa Angelo (Soybeans)

. Cachoeira do Sul (Rice)

Santa Vitério do PaImor (Rice)

D Large Landholdings

Small Landholdings

@
0
3
0
1
)
“
.
-

5r

I

51"

, Porto Alegre

  

  

.'

O 50 IOO ISO

&fl=l=

Kilometers

51°

1

32‘H

 
 

Figure l.--Rio Grande do Sul, Sampling Areas.
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Associacao Sulina de Crédito e Assisténcia Rural (ASCAR)

and are located in northern Rio Grande do Sul. The

municipios selected were Santo Angelo, Ijui, Catuipe and
 

Chiapeta, which are large-scale soybean-wheat areas. Two

other municipios, Trés de Maio and Santa Rosa, are basic-
 

ally small landholding areas producing the same crops.

The remaining two municipios, Cachoeira do Sul in the cen-
 

tral part of the state and Santa Vitoria do Palmar in the

extreme south, are primarily small and large-scale rice

producing areas, respectively. Extension services are pro-

vided mainly by the Instituto Rio Grandense do Arroz (IRGA).

After consideration of the above factors, the selection of

these eight municipios was deemed appropriate for the
 

sampling frame .

Prior to the initiation of formal interviewing,

appropriate personnel were contacted at the Central de

Comandos Mecanizados de Apoio a Agricultura (CEMAPA)

regarding maps to be used in the interview areas. Trans-

portation to the areas from the nearest office of ASCAR

or IRGA was also arranged at this time.

Type of Sample

With the knowledge that no sample is completely

representative in all cases and that all sampling techniques

have specific limitations, it was decided to employ the

cluster sample design, where possible, in both large and

small landholding areas. The samples were representative
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of agriculturalists from a particular area of a selected

municipio cultivating one of the crops under study. The

procedure allowed for time and budgetary constraints of

the researcher and especially of the government agency pro-

viding transportation and personnel.

Six areas were selected for interviewing. Three

sampling areas with large holdings were included: one pro-

ducing soybeans, one producing wheat and one producing

rice. Three areas of small farms specializing in soybeans,

wheat and rice, respectively, were likewise selected.

(This permitted the examination and comparison of land-use

practices relative to the three crops under different ter-

rain and landholding conditions.

As previously noted, nearly all soybean growers

also raise wheat. But, representative soybean growers are

not always representative wheat growers and vice-versa.

The farmers selected were interviewed for soybeans or

wheat, but not both, thereby maintaining sample independence.

As previously noted, large holdings are defined as

having at least 150 hectares of rice, soybeans or wheat

under cultivation. Small holdings are defined as those with

less than fifty hectares of soybeans, rice or wheat.

The sample representing soybean cultivation on

large landholdings was drawn from the Santo Angelo area

of northwestern Rio Grande do Sul (Figure 2), while the

sample representing wheat cultivation on large holdings was

from the Ijui area immediately to the east (Figure 3).
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Large holdings with rice were represented by a sample

selected from near Santa Vitoria do Palmar, in the state's

southernmost coastal lagoon area (Figure 4). Small-scale

soybean and wheat producers were interviewed near Trés de

Maio and Santa Rosa, respectively, in the far northwestern

portion of the state (Figures 5 and 6). The small hold-

ing with rice sample was drawn from the Cachoeira do Sul

area in central Rio Grande do Sul (Figure 7).

In each of the six sampling areas, a small but

representative group of farmers was interviewed. The

actual cluster was selected by the researcher and accom—

panying government technician prior to field interviewing,

in accordance with the parameters of the study. The

cluster sampling technique was used for field interview

purposes on all small properties. The cluster design was

also used in some large landholding areas. It could not

be used in the remaining areas due to constraints beyond

the researcher's control. These include impassable roads

due to heavy rains, remoteness of some large prOperties

from extension centers, time shortages on the part of the

agronomist and limited fuel for government vehicles. Only

five or six persons were interviewed in each cluster, due

to the same constraints on the part of assisting personnel.

All small-scale farmers raising soybeans, wheat

or rice were interviewed in the field, usually on or near

their properties. Four large-scale producers of soybeans

and wheat were also interviewed on their properties.
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However, most large-scale growers do not reside on their

farms, but live in nearby trade centers. The remaining

twelve large-scale growers were therefore interviewed in

their communities of residence. This proved advantageous

since the extension offices from which assistance is

obtained are located in the same communities.

Sample Size
 

The size of sample was not based on any specific

selection formula but was instead related to time and mone-

tary considerations. The time factor was especially sig-

nificant since the agronomists assisting the researcher

were working overtime to attend wheat producers whose crops

suffered from rains and disease during the 1977 harvest

seasons. Likewise, the researcher's financial resources

were modest, formal institutional affiliation was lacking,

and government transportation to the field was curtailed

as an energy conservation measure. Given these constraints,

the sampling areas selected had to be as representative

as possible. This was done through the careful analysis

of production data and other information related to the

cultivation of soybeans, wheat and wet rice. However, the

reader is cautioned that the statistical results obtained

from the analysis of sample data apply only to that sample

and generalizations should be avoided.

The dimensions of the sample are shown in Table l.

A total of forty-one interview attempts were made. The
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results of nine were eliminated for various reasons. Three

of the interviews attempted are in the category of "Ineli-

gible Interviewees." These include two individuals in the

sample from a small rice production area, one of whom did

not plant rice as was anticipated and a second whose rice

area exceeded the sample criterion. A third individual in

the area of large wheat holdings was excluded, since it was

found that he was not producing wheat.

In the third category, "No One Home," three persons,

one in the area of small rice holdings and two in the area

of small wheat holdings, were not present when the author

visited their farms.

The last category, "Not Available at the Time,"

includes three other interview attempts. One large-scale

rice producer, although willing to be interviewed, could

not stay due to a prior commitment. A small-scale rice

producer was unable to leave his fieldwork when the inter-

viewer arrived on the scene. The third person listed was

a large-scale wheat farmer who was not at his business

address when the interviewer called. After the nine dis-

qualifications thirty-two completed interviews remained,

which represent an acceptable sample.

Source of the Sample Data

The data collected for this part of the study were

based solely on responses to the interview schedule. The

instrument contained thirty-eight questions focusing on
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land-use practices, innovation adoption and delivery, and

government assistance to agriculture. The data should

serve (l) as an index to land-use practices and innovation

adoption patterns in the six sampling areas and (2) as a

complement to the descriptive portion of the study. The

variables studied are:

1. Personal history

a. Age

b. Marital status

c. Place of birth

d. Place of birth of grandparents

e. Number of family members

f. Number of children

9. Educational level

h. Time in agriculture in Rio Grande do Sul

Land tenure

a. Farming arrangement

b. Place of residence

Size of landholding

Land use

a. Principal crOp

b. Area of principal crOp

c. Other uses of land

d. Crop rotation

e. Crop abandonment and/or substitution

f. New crops

9. Changes in cultivated areas

Yields

a. Yields of principal crOp

b. Changes in yield in past year

1. Factors responsible for changes

Government assistance

a. Use of extension service

b. Visits to farms by government personnel

c. Servicing extension center

d. Farmers' visits to government centers
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e. Introduction of new ideas

f. Adoption of innovations

9. Participation in agricultural experiments

Marketing practices

a. Marketing of crops

b. Transportation mode

c. Transportation time to market

Environmental factors

a. Terrain

b. Climatic conditions

c. Plant diseases

Sources of agricultural information

a. Friends

b. Mass media

c. Government channels

d. Agricultural organizations

e. Other

Membership in agricultural organizations

Progress in agriculture

a. Past

b. Present

c. Future

of the interview schedule is included as Appendix A.

Research Hypotheses
 

Three research hypotheses were formulated which

to crop yield and landholding size, crop yields and

use of extension service, and factors that could influence

the adoption of innovations. The hypotheses are:

Hypothesis I - Yields per unit area of rice, soy-

beans and wheat are proportional to

the size of landholding.
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Hypothesis II - The distribution of high yields is

directly related to those areas where

the use of government extension ser-

vice is greatest.

Hypothesis III - Innovation adOption is directly

related to (a) use and accessibility

to sources of agricultural assistance,

(b) land tenure, and (3) information

sources .

Statistical Analysis
 

Four analytical methods were used in the exploratory

portion of the study: (1) Cross-Tabulation of variables,

(2) Chi-Square analysis, (3) analysis of Frequencies, and

(4) Pearson Correlation Coefficient analysis. All of the

routines were conducted using the Statistical Program for

the Social Sciences computer program (SPSS). These sta-

tistical techniques are appropriate for small samples, as

in the case of this study. The Cross-Tabulation display

provided percentage data by crop type and landholding size.

The second phase consisted of a series of Chi-Square rou-

tines used to test for significant relationships among vari-

ables. This was followed by an analysis of Frequencies

showing the distribution of high and low yields by crop

type. Pearson Correlation Coefficient analysis was used in

the testing of Hypothesis III, first to ascertain the

correlation between specific variables as they pertain to
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the adoption of innovations; and second to analyze the

relationship among twelve selected variables.
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CHAPTER III

REVIEW OF RELATED LITERATURE

Literature on Brazilian agriculture and agricul-

tural development is abundant. Much of it is directly

relevant to this study, and even more is peripheral.

.Reference is made here to those studies, articles and

Thekxaoks closely related to the author's own research.

Iraview consists of two parts. The first centers upon

Strudies undertaken on Brazil generally, both in and out-

The second deals with literature focusedSide of Geography.

specifically on Rio Grande do Sul. In nearly all cases

Studies pertinent to the topic are grouped and discussed

k3)? general theme and in chronological order of publication.

Relevant Geoggaphic Literature on Brazil

Scholars in various disciplines have contributed

t3'23 the literature reviewed in this chapter. Agricultural

eacronomists tend to dominate, particularly with respect to

Geographic literaturedissertations on Rio Grande do Sul.

Disserta-c>r1 the state mainly consists of journal articles.

1:ions by geographers are generally more numerous on the

I‘EEt‘t-Jonal level than are articles, while few have been

40
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written on Rio Grande do Sul. However, this comment applies

specifically to literature related to agricultural land use,

innovation in agriculture and the role of government in

agricultural development. Geographers have undertaken much

worthwhile research that is beyond the sc0pe of this inves-

tigation, particularly in urban and transportation geography.

Sociologists, anthropologists and historians have also pro-

duced a number of articles, books and dissertations on agri-

cultural develOpment. In general, North American geograph-

ers have tended to concentrate on the developing frontier

«areas of Brazil, while those from Europe have devoted their

efforts mainly to southern Brazil, including Rio Grande do

8111.

Eléggsertations

Doctoral dissertations by geography graduate stu-

dents in North American universities examine a variety of

t<>pics relevant to this study. Principal themes include

Settlement and the opening of new frontier areas, while

agricultural land-use studies pg _s_e are almost nonexistent.

Thirteen dissertations are included in this portion of the

13"'E=—‘V.iew. The first is Dozier's 1954 study of frontier devel-

CDIemnent and settlement in northern Parana state.1 Carmin,

jrtl 'the same year, completed a study of Anapolis in Goias

\

nu 1Craig L. Dozier, "Northern Parana, Brazil: Settle-

dgnt and Development of a Recent Frontier Zone" (Ph.D.

lesertation, Johns Hopkins University, 1954).
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state in which the growing function of that community as a

regional agricultural capital is discussed. Shortly

thereafter, Faissol studied the problems of agricultural

development in the southeastern portion of Brazil's

Planalto Central.3 The area's physiographic setting,

colonization projects, and agricultural potential were

examined and evaluated. Eucalypt cultivation was investi-

gated a decade later by Dickinson, who compared cultiva-

tion methods for forest land-use patterns in Minas Gerais

state with those in the Peruvian sierra. Nissly, in the

sanmeyear (1967), completed a study on the geographic

aspects of frontier settlement in Acre, a territory in

Brazil's remote northwest.5 Mandell's 1969 dissertation

153 more relevant since it concerns agricultural development

2Robert L. Carmin, "Anapolis, Brazil: Regional

Capital of an Agricultural Frontier" (Ph.D. dissertation,

University of Chicago, 1954).

3Speridiao Faissol, "O problema do desenvolvimento

agirfcola do sudeste do Planalto Central do Brasil" (Ph.D.

(Siissertation, Syracuse University, 1956).

4Joshua Clifton Dickinson III, "The Cultivation and

(Jililization of the Eucalypt in the Peruvian Sierra and the

Industrial Triangle of Brazil" (Ph.D. dissertation,

rliversity of Florida, 1967).

. 5Charles Martin Nissly, "Acre: An Amazonian Fron-

1:ler of Brazil" (Ph.D. dissertation, University of Florida,

196”.
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in southern Goias state.6 Major themes include the rela-

tion between interior and coastal development in Brazil,

shifts in land use from cattle-raising to agriculture,

migrant types and the recent influence of Brasilia on the

zone's agricultural development. Farther north, the terri-

tory of Roraima served as the subject of Kelsey's study

(1972), which examines transportation improvements and

their effect on the area's beef cattle industry.7

Allderdice, also studying the frontier areas of Brazil,

investigated agricultural expansion along the Belem-Brasilia

highway in his 1972 dissertation.8 He compared farms having

direct access to the highway with those in more remote loca-

tions. Darnel (1973) worked in the Brazilian Northeast,

where he examined land settlement in seven agricultural

priority areas of three states.9 Bein (1974) examined the

distribution of various types of rural landholdings in

6Paul Irving Mandell, "The Development of the

Southern Golds-Brasilia Region: Agricultural Development

in a Land-Rich Economy" (Ph.D. dissertation, Columbia

University, 1969).

7Thomas Fisk Kelsey, "The Beef Cattle Industry in

tile Roraima Savannas: A.Potential Supply for Brazil's

thorth" (Ph.D. dissertation, University of Florida, 1972).

8William Howard Allderdice, "The Expansion of Agri-

cnzlture along the Belem—Brasilia Road in Northern Goias,

Braazil" (Ph.D. dissertation, Columbia University, 1972).

9Bernard Wolfram Darnel, "Land Settlement in North-

east Brazil: A Study of Seven Projects" (Ph.D. dissertation,

McMaster University, 1973) .
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southern Mato Grosso, as well as land resource depletion.

Special emphasis was given to production costs of cotton,

rice, soybeans and peanuts as opposed to expenses incurred

in livestock-raising.

Long's dissertation on the middle Paraiba Valley of

Brazil is the only North American dissertation in geography

having agricultural land use as its central theme, although

the topic is discussed to some extent in other studies

included in this section.11 His dissertation was completed

in 1950, which reflects the paucity of detailed agricul-

tural land use studies undertaken by geographers in a

country of near continental size. In contrast, many

detailed agricultural land use studies were undertaken by

North American geographers in Puerto Rico beginning about

1950.

Relevant dissertations by North American geoqraphers

on the production of specific crOps in Brazil are few in

number. Johnson (1972) examined cashew production in the

Northeast, while Pierson studied the citrus industry of

Sao Paulo state for his 1972 dissertation.12

k

10Frederick L. Bein, "Patterns of Pioneer Settle-

nuent in Southern Mato Grosso: Two Case Studies" (Ph.D.

(iissertation, University of Florida, 1974).

11Robert G. Long, "The Middle Paraiba Valley of

Briazil: A Study in Land Utilization" (Ph.D. dissertation,

Northwestern University, 1950) .

12Dennis Victor Johnson, "The Cashew of Northeast

Brazil: A Geographical Study of a Tropical Tree Crop"
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Dissertations by North American geographers on the

role of government in the diffusion of agricultural inno-

vations in Brazil are practically nonexistent, although

such studies have been conducted elsewhere. Consequently,

most of the dissertations reviewed in subsequent sections

of this chapter are by persons in other disciplines.

Articles and Books

Journal articles and other publications by geog-

raphers pertinent to this study focus on three major

themes: agricultural land use and its regionalization,

colonization by foreign immigrants, and studies of specific

crops. Twenty-six publications are reviewed in this sec-

tion. Land use has been a popular tOpic for articles but

not for dissertations. Agricultural colonization in south-

ern Brazil was explored by geographers in numerous articles

between 1940 and 1960. Today, the chief contributors to

this topic are German and French geographers, whereas

Brazilian geographers previously wrote more extensively

on colonization. Many Brazilian geographers have now turned

their attention to the nation's pressing urban problems and

in: the spatial aspects of national development planning.

Agricultural land-use and regionalization studies

are numerous. Waibel, in 1948, examined the influence of

 

(Pt1.D. dissertation, University of California, Los Angeles,

19172); and Robert G. Pierson, "A Geographical Analysis of

thee Citrus Industry of Sao Paulo" (Ph.D. dissertation,

University of Tennessee, 1972) .
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market distance on agricultural land use using the von

13 He also studied vegetation and land use

in the Planalto Central.l4 James examined agricultural

Thfinen model.

land—use patterns in the Northeast in 1953, while Valverde

contributed an article on land use in eastern Paraiba state

in 1955.15 Valverde also analyzed the spatial aspects of

Brazilian plantations.16 In a 1957 article Carmin dis-

cussed the compilation of land use maps from census data

17
and used Parana state as an example. Two other signifi-

cant studies on land use followed in 1967. Noble analyzed

the distribution of various types of land use in Santa

Catarina state, while von Heloisa examined agricultural

 

13Leo Waibel, "A theoria de von Thunen sabre a

influencia da distancia do mercado relativamente a

utiliza 50 da terra," Revista Brasileira de Geografia,

Ano 10, No. l (1948): 3-40.

14Idem, "Vegetation and Land Use in the Planalto

Central of Brazil," Geographical Review, Vol. 38, No. 3

(1948): 529-554.

15Preston E. James, "Patterns of Land Use in

Northeast Brazil," Annals of the Association of American

Geographers, Vol. 43, No. 1 (1953): 98-126; and Orlando

'Valverde, "O uso da terra no leste de Paraiba," Revista

.Brasileira de Geografia, Vol. 17, No. l (1955): 49-90.

16Orlando Valverde, "Caracteristiques et tendances

des plantations brésiliennes," Aspects de 1' agriculture

(nommerciale et de l' élevaqe au Brésily Travaux et Documents

de: Géographie Tropicale (Bordeaux, France: Centre d' Etudes

de: Géographie Tropicale du C.N.R.S. [n.d.]), pp. 51-116.

17Robert L. Carmin, "A Land Use Map from Census

Dat:a--Parana, Brazil, as an Example," Transactions of the

Illminois State Academy of Science, Vol. 50 (1957): 159-162.
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expansion and changing agricultural systems in Parana.18

Quantitative methods, particularly factor analysis, were

later employed in the determination of agricultural land

use regions in southern Brazil in the late 19605 and early

19705. Specific contributions include studies by Mesquita

19 Those by Mesquita andand Silva, Keller, and Gusmao.

Silva, and Keller, deal with Parana while Gusmao studied

all of southern Brazil. Similar techniques have been

employed by geographers working in Rio Grande do Sul.

Berry and Pyle (1972), employing quantitative methods,

identified major types of agriculture in Brazil and

delimited the nation's land-use regions.20 Recent descrip-

tive studies include Correia de Andrade's investigation

 

18Allen G. Noble, "Geographical Aspects of the

Agriculture of Santa Catarina State, Brazil," Ohio Journal

pf Science, Vol. 67, No. 5 (1967): 257—273; and

Barthelmess von Heloisa, "Methodologische uberlegungen zu

einer dynamishen agrargeographie em beispiel paranas,"

Qeographische Zeitschrift, Vol. 5, No. 3 (1967): 207-224.

 

19O. V. Mesquita and S. T. Silva, "Regides agricolas

dCIEstado do Parana: Uma definagéo estatistica," Revista

.Brasileira de Geografia, Ano 22, No. l (1970): 2-42; Elza

Ckoelho de Souza Keller, "Tipos de agricultura no Parana:

Inna analise fatorial," Revista Brasileira de Geografia,

Auuo 34, No. 4 (1972): 41-86; and R. P. de Gusmao, "Estudo

den organizagao agraria da Regiao Sul através de uma analise

fatorial," Revista Brasileira de Geografia, Ano 36, No. 1

(1.974): 33-52.

20Brian J. Berry and Gerald F. Pyle, "Grandes

reggiées e tipos de agricultura no Brasil," Revista

Brasileira de Geografia, Ano 34, No. 4 (1972): 5-39.
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of agricultural production systems in the Northeast.21

The principal objective was to examine the productivity of

diverse farm crops under various conditions of capital

and labor input. The paper was presented in 1973 and pub-

lished in 1975 by the Conference of Latin Americanist

Geographers (CLAG). An abstract by Dillman, published at

the same time by CLAG, focuses on land and agricultural

labor patterns in Brazil.22

Agricultural colonization studies proved useful

for the author's own research. James wrote on settlement

in southern Brazil in 1940, and Camara's article on foreign

colonization in Santa Catarina state was published eight

23
years later. Monbieg's book, Pionniers et Planteurs de

Sao Paulo, was published in 1952 and is one of the most
 

definitive books on colonization.24 The evolution of

 

21Manuel Correia de Andrade, "The Modernization of

Agriculture in Northeastern Brazil," Geographical Analysis

for Development in Latin America and the Caribbean (Chapel

Hill, North Carolina: CLAG Publications, Inc., 1975), 79-87.

22C. Daniel Dillman, "Land and Labor Patterns in

Brazil: Latifundias in Social Context," Geographical Analy-

_§is for Development in Latin America and the Caribbean

(Chapel Hill, North Carolina: CLAG Publications, Inc.,

1975): 78.

 

23Preston E. James, "The Expanding Settlements of

Scouthern Brazil," Geographical Review, Vol. 30, No. 4

(1L940): 601-626: and Lourival Camara, "Estrangeiros em

Santa Catarina," Revista Brasileira de Geografia, Vol. 10,

No. 2 (1948): 211-255.

 

24Pierre Monbieg, Pionniers et planteurs de 850

Paxilo (Paris: Librairie Armand Colin, 1952).
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paulista agriculture is traced from Brazil's colonial era

to the mid-Twentieth century. Monbieg also authored an

article which analyzed the lifestyles of agriculturalists

in southeastern Brazil.25 Waibel continued his contribu-

tions to the geography of agriculture in Brazil in an

article on frontier agriculture.26 More recent articles,

such as Kohlhepp's work published in the Revista Geografica

27 An agricultural land usein 1969, are also noteworthy.

article covering the three southern states of Parana,

Santa Catarina and Rio Grande do Sul was written by the

French geographer Raymond Pébayle and published in Problemes

28 The "hollow frontier" ofd' Ameriqpe Latine in 1973.

Brazil has been the subject of some current geographic

research. Taylor examined this topic in 1973, and Casetti

 

25Idem, "Evolution des genres de vie ruraux

traditionnels dans le S.E. du Brésil," Annales de

Géographie, Tome 58, No. 309 (1949): 35-43.
 

26Leo Waibel, "As zonas pioneiras do Brasil,"

Revista Brasileira de Geografia, Vol. 17, No. 4 (1955):

389-422.

27Gerd Kohlhepp, "Types of Agricultural Coloniza-

tion on Sub-tropical Brazilian Campos Limpos," Revista

Geografica, No. 70 (June, 1969): 131-155.

28Raymond Pébayle, "Le Brésil meridional, Parana,

£5anta Catarina, Rio Grande do Sul," Problemes d' Amerique

:Latine, 27 (March 23, 1973): 51-65.
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and Gauthier studied spatial shifts of the frontier zone

29
through time in their 1977 article in Economic Geography.

Crop studies by geographers comprise the third

theme and the smallest category of articles, due largely

to the fact that some geographers have broader interests

and have left agricultural studies of a more specific nature

to other scholars, government planners and specialists.

Carvalho (1954) examined the geographic aspects of Brazil-

ian wheat production, after previously studying sweet potato

30
cultivation in southern Brazil. Lysia Bernardes' study

of rice cultivation in southern Brazil also dates from this

31
time. Expanding rice areas and accompanying growth in

production was the subject of an article by Mandell in

1972.32
 

29Harry W. Taylor, "850 Paulo's Hollow Frontier,"

Revista Geografica, No. 79 (December, 1973): 149-166; and

Emilio Casetti and Howard L. Gauthier, "A Formalization and

Test of the Hollow Frontier Hypothesis," Economic Geography,

Vol. 53, No. 1 (January, 1977): 70-78.

30Eloisa de Carvalho, "O trigo no Brasil" (I2

Aspectos da Geografia Rioegrandense, Rio de Janeiro: Serviqo

Grafico do Instituto Brasileiro de Geografia e Estatistica,

1954): 183-195; and Idem, "A produgao da batata inglesa no

sul do pais," Revista Brasileira de Geografia, Ano 14, No. 3

(1952): 354-362.

31Lysia Maria Cavalcanti Bernardes, "Cultura e pro-

dugao do arroz no Sul do Brasil,” Revista Brasileira de

Geografia, Ano 16, No. 4 (1954): 403-438.

32Paul I. Mandell, "A expanséo de moderna rizicul-

'tura brasileira. Crecimento da oferta numa economia

<31n&mica," Revista Brasileira de Economia, Vol. 26, No. 3

(1972): 169-256.
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Among relevant government publications is the

Geografia do Brasil which has been published periodically
 

for many years by the Instituto Brasileiro de Geografia e

33
Estatistica (IBGE), now the Fundagao IBGE. The most

recent Geografia do Brasil was published in 1977 as a five-
 

volume set, one volume for each of the country's major

geoeconomic regions.

Related Nongeographic Literature on Brazil
 

Much of the literature pertinent to this study was

written by scholars outside of geography, particularly

with respect to agricultural innovation, governmental

assistance to agriculture, and institutional problems that

are reflected in the spatial organization of crop-livestock

production. Agricultural economists, perhaps more than any

other scholars outside of geography, have contributed to

the literature reviewed in this chapter. They are followed

by sociologists, anthropologists and historians in descend-

ing order. The number of doctoral dissertations written by

agricultural economists account for nearly one-half of the

dissertations discussed that were written by nongeographers.

Sixteen dissertations are noted, and all examineBrazilian

agriculture. Major themes include agricultural moderniza-

tion, research, credit and information systems.

 

33Geografia do Brasil, Regiao Sul, Vol. 5, Rio de

.Janeiro: Fundagao Instituto Brasileiro de Geografia e

Estatistica (IBGE) .
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Dissertations
 

Dissertations on agricultural modernization include

Wharton's (1959) study on the economic impact of technical

assistance, capital and Technology in Minas Gerais state.34

It focuses on production increases and efficiency in agri-

culture. Two selected areas of the state receiving exten-

sion services were studied, and the results were compared

with data on agricultural production and efficiency else-

where in Minas Gerais. Numerous other studies on agricul-

tural development followed, beginning with Patrick's (1970)

study of education and agricultural development in "eastern

35
Brazil." One year later, Weiss completed a dissertation

on the effect of feeder roads and communication on the

growth of markets in northeast Brazil.36 Peacock's (1972)

dissertation is of special significance, since it centers

37
on the adoption of new agricultural practices. The

 

34Clifton R. Wharton, Jr., "A Case Study of the

Economic Impact of Technical Assistance, Capital, and Tech-

nology in the Agricultural Development of Minas Gerais,

Brazil" (Ph.D. dissertation, University of Chicago, 1959).

35George Frederick Patrick, "Education and Agricul-

tural Development in Eastern Brazil" (Ph.D. dissertation,

Purdue University, 1970).

36Joseph S. Weiss, "The Benefits of Broader Markets

due to Feeder Roads and Market News, Northeast Brazil"

(Ph.D. dissertation, Cornell University, 1971).

37David Lewis Peacock, "The Adoption of New Agricul-

‘tural Practices in Northeast Brazil: An Example of Farmer

IDeCision-Making" (Ph.D. dissertation, Michigan State Uni-

versity , 1972) .
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attitude of agriculturalists in the Brazilian Northeast

toward innovation is discussed, as is the educational level

of producers. The study also evaluates credit opportunities

for the various socio-economic strata of rural society

within the region. Additional rural credit, risk-reducing

methods for crop-livestock activities, and improved educa-

tion in rural areas are three major recommendations of the

study that are relevant to Rio Grande do Sul. Martin's

dissertation (1976) is focused on the unbalanced develop-

ment of Brazilian agriculture and discusses problems related

to rural-urban linkages, investment in research and rural

education.38 Martin also examined the relationship between

' the distribution of investment and the location of agricul-

tural growth areas, a topic distinctly geographic in

nature.

Dissertations written on agricultural research in

Brazil include Ayer's study on the costs, returns and

effects of such research (1970).39 Anderson researched

the planning and development of Brazilian agriculture for

his 1972 dissertation, while Ramalho de Castro developed

 

38Marshall Allen Martin, "The Modernization of

Brazilian Agriculture: An Analysis of Unbalanced Develop-

ment," Vols. I, II (Ph.D. dissertation, Purdue University,

1976).

39Harry Wright Ayer, "The Costs, Returns, and

.Effects of Agricultural Research in a Developing Country:

{The Case of Cottonseed Research in Sao Paulo, Brazil"

(Ph.D. dissertation, Purdue University, 1970).
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an economic model to determine research priorities for

Brazil's agriculture in a 1974 study.40

Three dissertations deal specifically with agricul-

tural credit. Nehman (1973) studied the use of credit by

small-scale farmers in Sao Paulo state.41 Major topics dis-

cussed include credit service to farmers, credit allocation

factors and the problem of insufficient credit to producers.

Like Peacock's study, this dissertation is pertinent, since

most rural credit in Brazil is disbursed through local

branches of nationwide banks under centralized control. A

similar study of credit problems in the Ribeirao Preto area

of northern Sao Paulo state was completed by Pedroso in

42
1973. From anthropology is Hurzeler's study (1973) exam-

ining the social implications of rural credit, credit

43
sources and credit consumers in Northeast Brazil. These

 

40Marvin Sydney Anderson, "The Planning and Devel-

opment of Brazilian Agriculture: Some Quantitative Exten-

sions" (Ph.D. dissertation, Cornell University, 1972); and

José Prazeres Ramalho de Castro, "An Economic Model for

Establishing Priorities for Agricultural Research and a

Test for the Brazilian Economy" (Ph.D. dissertation, Purdue

University, 1974).

41Gerald Nehman, "Small Farmer Credit Use in a

Depressed Community of Sao Paulo, Brazil" (Ph.D. disserta-

tion, Ohio State University, 1973).

42Iby Arvatti Pedroso, "Resource Accumulation and

Economies of Scale in Agriculture: The Case of Sao Paulo"

(Ph.D. dissertation, Ohio State University, 1973).

43Richard Paul Hurzeler, "Unto Those That Have:

lDebt in a Northeast Brazilian Peasant Community" (Ph.D.

(dissertation, University of New Mexico, 1975).
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three dissertations outside of Rio Grande do Sul are noted

since the author's own research indicates a relationship

between credit availability and innovation adoption among

agriculturalists in the state.

Investigation of agricultural information systems

by sociologists includes Fonseca's analysis of information

systems and the adoption of new practices by Brazilian

44 Dias-Bordenaveagriculturalists in a 1966 dissertation.

(1967) studied the communication of information in agri-

culture in the nation's depressed Northeast, while Kochevar

worked with information models pertaining to rural Brazil-

ians and agricultural development.45

Other studies are more general in sc0pe. Cone's

1968 study examined agricultural expansion in the "Triangle"

46
of western Minas Gerais state. A dissertation by Vilas

(1975) includes a spatial equilibrium analysis of nineteen

 

44Luis Fonseca, "Information Patterns and Practice

Adoption among Brazilian Farmers" (Ph.D. dissertation,

University of Wisconsin, 1966).

45Juan Dias-Bordenave, "The Search for Instrumental

Information among Farmers of the Brazilian Northeast"

(Ph.D. dissertation, Michigan State University, 1967); and

John Joseph Kochevar, "Multivariate Causal Models of Infor-

mation Flow in Rural Brazil" (Ph.D. dissertation, Michigan

State University, 1972).

46Bruce Warren Cone, "Agricultural Expansion: The

Minas Triangle, Brazil“ (Ph.D. dissertation, Purdue Uni-

versity, 1968).
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rice-producing areas, including those in Rio Grande do Sul.47

The study is an example of research by a nongeog-

rapher focusing on the variable character of rice produc-

tion over geographic space.

Books and Other Publications

Eight books and three special studies were written

mairily by sociologists, agricultural economists and other

schc>lars on the general theme of agricultural development,

par1:icu1arly the effect of institutional and governmental

factors on land use and innovation adoption. Publication

datras range from 1963 to 1976. The American International

Association, under contract to the United States Agency

for' International Development (USAID), completed a study

on the agricultural potential of the Central Plateau of

Br51211 in 1963. This study, conducted at the request of

the IBrazilian government, included a detailed survey of

the :region's physical environment, an assessment of the

potéintial role of agriculture in the Central Plateau's

eCOnomy and an outline for suggested land—use practices.48

\

47Andres Troncoso Vilas, "A Spatial Equilibrium

gnaJ-YSiS of the Rice Economy in Brazil" (Ph.D. dissertation,

“rdue University, 1975) .

a 48American International Association for Economic

02d Social Development, Survey of the Agricultural Potential

WCentral Plateau of Brazil, with a Foreword by

trar L. Crawford (Rio de Janeiro: American International

sscDeiation for Economics and Social Development under U.S.

contract AID, 12—120, 1963).
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Three years later Brazil's campo cerrado areas were exam-

ined with respect to their crop-livestock potential. The

economic use of the campo cerrado and agricultural research

projects in the zone were investigated.49

Michigan State University in cooperation with two

Innrversities and government extension personnel in Minas

Gerzais, conducted a study to predict and explain the success

of <:ommunity-level programs of directed agricultural change

in aseventy-six communities in that state. This study was

alsn: financed by USAID and was completed in 1968. The role

of’ social structure relative to innovation was examined, as

werxe change agents and the prediction of innovation adop-

tion..50 One year later, a book by Whiting and Guimaraes

.Egfiugnicagao das Novas Idéias (Pesquisas Aplicéveis ao

Brfisil), was released.51 This book presents case studies

of .innovation adoption by agriculturalists and evaluates

the: findings of persons studying technological change with

\

 

’ 49Brazil, Conselho Nacional de Pesquisas, Comissao

TeCuuica Executiva and Ministry of Agriculture, Coordinated

BEEfigarch Programs in Campo Cerrado Areas of Brazil, trans.

walter Crawford and Lawrence Witt (East Lansing: Inter-

natclonal Programs, Michigan State University, 1966).

 

50Gordon C. Whiting et al., Innovation in Brazil:

§ES§3§SS and Failure of Agricultural Programs in 76 Minas

-53315 Communities, Diffusion of Innovation Research

ReFKDrt 7, with a Foreword by Everett M. Rogers (East

Lanising: Department of Communication, Michigan State

University, 1968) .

C 51Gordon Whiting and Lytton L. Guimaraes,

~£¥BE§gicagao das novas~idéias (Pesquisas Aplicaveis ao Brasil)

1!) de Janeiro: Edicoes Financeiras, S.A., 1969).
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particular reference to Brazil. Most case studies discussed

are from the Brazilian Northeast, Minas Gerais or Rio Grande

do Sul. In 1970 Whiting and Stanfield presented a paper on

economic class/opportunity structure and innovativeness

among Brazilian farmers.52

Books dealing with Brazilian agricultural develop-

ment in a more general sense than that of Whiting and

Guimaraes are numerous. Among those meriting review is

Schuh's work, The Agricultural Development of Brazil

53 It is a comprehensive examination of the(1970).

physical, institutional and social bases of production.

Agricultural research and technology are given special

attention. A host of related topics, including agricul-

tural education, are discussed in detail. Two books

written by the sociologist T. Lynn Smith, Brazil, People

and Institutions (1972) and Brazilian Society (1974) pro-
 

‘vide insight on the nation's agriculture.54 Topics dis-

<:ussed include land tenure problems, the system of land

ciivision and the effect of population growth and internal

 

52D. Stanfield and G. Whiting, “Economic Strata and

Opportunity Structure as Determinants of Innovativeness and

Productivity in Rural Brazil," paper presented to the Rural

Sociological Society Convention, 1970.

53Edward G. Schuh, The Agricultural Develgpment of

325555;; (New York: Praeger publishers, 1970).

54T. Lynn Smith, Brazil: People and Institutions

(Baton Rouge: L.S.U. Press, 1972); and Idem, Brazilian

§£fl235§£y (Albuquerque: University of New Mexico Press, 1974).
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migration on Brazil's agrarian structure. Also published

in 1974 was Syvrud's book, Foundations of Brazilian Eco-

55

 

nomic Growth. Past and present government policies con-
 

cerning agricultural development, and the role of credit

are major themes. A more recent book is Forman's work,

The Brazilian Peasantry (1975), which focuses on critical
 

agrarian problems of the Northeast.56 Major socio-economic

and institutional constraints that in Forman's Opinion

have retarded the region's agricultural development consti-

tute the focus of research. Webb's book on the Brazilian

Northeast and its agriculture (1974) is one of the few by

North American geographers on this region and theme.57

Webb selected eastern Paraiba and Pernambuco states for a

case study of the region's agricultural geography. The

evolution of the rural landscape, physical habitat and land-

use systems are discussed in detail, as is crop production

in the zona de mata, agreste and sertao.
 

Geographic Literature on Rio Grande do Sul
 

At least four doctoral dissertations have been

written on agriculture in Rio Grande do Sul by geographers,

 

55Donald E. Syvrud, Foundations of Brazilian Eco-

nomic Growth (Stanford: Hoover Institution Press, Stanford

University, 1974).

 

 

56Shepard Forman, The Brazilian Peasantry (New

York: Columbia University Press, 1975).

 

57Kempton Webb, The Changing Face of Northeast

Brazil (New York: Columbia University Press, 1974).
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three North Americans and one Frenchman. Another geography

dissertation has been written by a North American on agri—

cultural land use in Uruguay and is included in this review

due to similarities in crop-livestock activities of Uruguay

with those in parts of Rio Grande do Sul.

The number of pertinent articles on Rio Grande do

Sul by geographers is substantial. Some thirty studies,

nearly all published in academic journals, have been

reviewed. Scholars from the United States, France and

Garmany, as well as Brazil, have studied various aspects

of agriculture in the state. Their articles were published

mainly in the Revista Brasileira de Geografia, Revista

Geografica and Boletim Geografico do RGS (Rio Grande do
 

Sul). Others appear in non-Brazilian journals, such as

Les Cahiers d' Outre-Mer, Geogrgphische Zeitschrift and

the Geographical Review.

Dissertations
 

The dissertations reviewed are mainly historical

geographies of particular parts of the state and include

transportation development, foreign colonization and the

evolution of crop-livestock activities. Rogers' 1953 dis-

sertation centers on the influence of rivers on settlement

58
and economic development in the state. The function of

 

58Rolland C. Rogers, "The Influence of Rivers in

the Development of Rio Grande do Sul“ (Ph.D. dissertation,

Stanford University, 1953).
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the Jacuf River system as an artery of communication and

transport into the agricultural hinterland of Porto Alegre

forms the major theme. Rothwell focused on the evolution

of Italian settlement to the north of Porto Alegre in his

1956 dissertation.59 The development of artisan, habitat

and agricultural industries in the Caxias do Sul area was

stressed, as was the viticultural expertise of Italian

colonists responsible for the growth of the area's grape

and wine industry. Lobb's 1970 dissertation also focused

on the historical and cultural aspects of rural economic

activities in Rio Grande do Sul, mainly the cattle lands

60 The study centers onbordering Argentina and Uruguay.

the temporal—spatial aspects of open-range cattle raising.

Problems of livestock raising, including the lack of inno-

vations and competing market influences, are noted. The

diffusion of ranching from the early Jesuit settlements of

northwestern Rio Grande do Sul southeastward into the Jacui

River basin and coastal plain is discussed, as are the com-

peting Portuguese and Spanish influences on livestock land

use. Pébayle, a French geographer, also wrote on the

 

59Stuart Clark Rothwell, "The Old Italian Colonial

Zone of Rio Grande do Sul, Brazil: A Geographic Interpreta-

tion" (Ph.D. dissertation, Syracuse University, 1956).

60Gary Charles Lobb, "The Historical Geography of

the Cattle Regions along Brazil's Southern Frontier" (Ph.D.

dissertation, University of California, Berkeley, 1970).
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evolution of the state's crop-livestock activities.61 His

study (1974) is the most comprehensive geography disserta-

tion on agriculture in Rio Grande do Sul written to date.

Pébayle's work is mainly a social geography analyzing the

effect of culture on land-use patterns, agricultural prac-

tices and spatial aspects of farmstead organization.

Modernization and the constraint of tradition on innovation

adoption in various rural areas constitute an important

part of the study. Questionnaires were administered in two

widely separated colonial areas to obtain information on

agricultural innovation in dissimilar places. The study

is nearly all-inclusive with respect to crop-livestock

activities in the state, except for the Atlantic littoral.

Griffin's (1972) study on agricultural land use in

Uruguay has much in common with the author's work in Rio

Grande do Sul.62 A comparison between land-use practices

in the two areas is therefore made, and is presented in

Chapter IV. Griffin delimited three major crop and live-

stock regions, which were subdivided into seven subregions.

The applicability of the von Thfinen model of agricultural

land use for Uruguay was explored, and differences between

existing and theoretical zones of crop-livestock land use

 

61Raymond Pébayle, "Eleveurs et agriculteurs du

Rio Grande do Sul (Brésil)" (These pour le doctorat es

Lettres, Université de Paris, 1974).

62Griffin, "Agricultural Land Use in Uruguay."
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form the central theme of the dissertation. Major problems

confronting the Uruguayan rural economy were identified,

and the role of government in agriculture assessed.

Articles and Books
 

Geographers have contributed studies of foreign

colonization in Rio Grande do Sul, as well as publications

on cultural geography pertaining to other regions of the

state and particularly those devoted to extensive cattle

and sheep raising. Increased emphasis on agricultural

development in recent years has resulted in a number of

significant studies in applied geography by Brazilians,

but those studying Rio Grande do Sul have largely neglected

the topics of innovation diffusion and government assist-

ance. As in other areas of Brazil, such studies have been

left to scholars outside of geography.

European colonization in Rio Grande do Sul was

investigated by Jefferson in the 19205 and by Valverde in

1948.63 Most studies are descriptive and focus on the

colonization areas north of Porto Alegre, including 850

Leopoldo and Novo Hamburgo (German) and Caxias do Sul

(Italian). Bernardes' article on rural colonization in

northwestern Rio Grande do Sul, published in 1950 focused

 

63Mark Jefferson, "Pictures from Southern Brazil,"

Geographical Review, Vol. 16, No. 3 (1926): 521-547; and

Orlando Valverde, "Excursao a regiao colonial antiga do

Rio Grande do Sul," Revista Brasileira de Geggrafia, Ano

10, No. 4 (1948): 477-534.
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on the Santa Rosa area.64 Agricultural systems and the

rural settlement pattern are described. Pacheco and De

Souza (1955) provided a more general analysis of the

state's colonization zones.65 Roche's book, A Colonizagao
 

Alema e 0 Rio Grande do Sul, was published in 1969 as a

two-volume set.66 Although relatively recent, it has

 

become a classic on foreign agricultural colonization in

Rio Grande do Sul. Emphasis is given to land use, crop

types and the imprint of European culture on the agrarian

landscape. Several articles by Roche were published in

67 .

One examines1958-1959 as antecedents to his book.

specific problems noted during his research in German

colonization areas, while another examines agricultural

systems in the same areas. The rural life of German

 

64Nilo Bernardes, "A coloniza 50 no municipio de

Santa Rosa, estado do Rio Grande do Sul," Revista

Brasileira de Geografia, Ano 12, No. 3 (1950): 383-392.
 

65Maria F. Pacheco and Docca De Souza, "Colonizagao

no Rio Grande do Sul," Boletim Geografico, Porto Alegre:

Secretaria da Agricultura, Ano 1, No. 1 (July-August,

1955).

 

 

66Jean Roche, A colonizagao alema e 0 Rio Grande

do Sul, Vols. I, II (Porto Alegre, Brazil: Editora Globo,

1969).

 

67Idem, "Alguns problemas sugeridos pelo estudo

de colonizagao alema no RGS," Boletim Carioca de Geografia,

Vol. 11, No. 1 (1958): 53-63; and Idem, "Les systemes

agraires dans les colonies allemandes du sud du Brésil,"

Etudes Rurales, Vol. 10 (July-September, 1959): 26—36: and

Idem, "Quelques aspects de la vie rurale dans les colonies

allemandes du Rio Grande do Sul," Les Cahiers d'Outre—Mer,

Vol. XIII, No. 45 (1959): 5-21.
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immigrants is described in an article published one year

later. The latter two articles were published in French

journals, and all reflect the French human geography tra-

dition in method of description and analysis. The same

is true of Pébayle's work.

In recent years, a number of articles directly

related to the author's research have been published in the

Boletim Geografico do RGS. Moreno (1972) examined the role
 

of education and residential location as developmental

determinants affecting many small landholders along the

Lower Taquari River valley in Rio Grande do Sul.68 La

Salvia and Handschunch (1974) studied the spatial aspects

of colonization in Rio Grande do Sul and the evolution of

landholding patterns in the various zones of foreign immi-

grant settlement.69 This study is enhanced by numerous

maps and air photos. Beretta's 1975 study of Italian

colonization areas is more descriptive.70 The spatial

organization of farmsteads, major agricultural activities

 

68José Alberto Moreno, "Experiéncia didética numa

colonia do Vale do Taguari," Boletim Geografico do RGS, Ano

17, No. 15 (January-December, 1972): 35-38.

 

69Flavia La Salvia and Nilbiamater S. B. Hand-

schunch, "Processo de colonizagao no Rio Grande do Sul,"

Boletim Geggrafico do RGS, Ano 19, No. 17 (January-

December, 1974): 3-43.

 

70Pier Luigi Beretta, "Nota sObre a ocupacao rural

na antiga area de colonizacao italiana do Rio Grande do

Sul," Boletim Geografico do RGS, Ano 20, No. 18 (January—

December, 1975): 62-79.
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and the influence of culture on landscape are noted. The

microgeography of house types within the colonial zone is

also given considerable attention. Pébayle, in addition

to writing a dissertation related to the author's own

topic, wrote numerous articles. Settlement geoqraphy of

Rio Grande do Sul and specialized crop studies characterize

his writing. Examples include a 1971 article on rural

colonization in the Alto Uruguai region of northern Rio

Grande do Sul.71 The article discusses land-use patterns

and the problem of fractionated landholdings, outmigration

and the effect of geographic isolation on innovation adop-

tion. A second article by Pébayle, published the same

year, focuses on changing land use in the Planalto

Riograndense.72 The decline of livestock production in

favor of soybean-wheat cultivation is stressed. Pébayle

subsequently wrote two more articles on these general themes.

One, published in 1974, examines agricultural expansion in

the same general area of Rio Grande do Sul.73

 

71Raymond Pébayle, "Geografia rural das novas

colonias do Alto Uruguai (Rio Grande do Sul-Brasil),"

Boletim Geografico do RGS, Ano 16, No. 14 (January-

December, 1971): 12-19.

 

72Idem, "O centro do planalto riograndense: Uma

regiao rural em mutaqao," Boletim Geografico do RGS, Ano

16, No. 14 (January-December, 1971): 44-55.

 

73Idem, "A expansao da agricultura na regiao de

cria 50 de gado do planalto riograndense," Boletim

Geografico do RGS, Ano 19, No. 17 (January-December,

1974): 44-54.
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Questionnaires were administered in four different

municipios having different settlement and production

characteristics. The more recent article (1975) delimits

the geographic zone of contrast between smalléscale

farmers practicing polyculture, in this case colonos, and

the traditional cattlemen, or gafichos.74 The lengthy

study is essentially a comparative geography of rural

activity, rather than a geography of crOp-livestock pat-

terns.

Studies related specifically to the determination

of land-use patterns, as well as their regionalization,

are also significant. La Salvia (1973) wrote on air photo

interpretation for land-use determination, using Rio Grande

do Sul as an example.75 Numerous air photos are included

in the article. Field patterns were identified from these

photos and different vegetation complexes noted. The

article proved valuable to this author during the land-use

mapping phase of the dissertation research. The 1975 study

of land use and the regionalization of agriculture in Rio

Grande do Sul undertaken by Moreno and colleagues is also

 

74Idem, "Os diffceis encontros de duas sociedades

rurais," Boletim Geografico do RGS, Ano 20, No. 18

(January-December, 1975): 3-22.

75Flavia La Salvia, "Identifica 50 das formas de

uso da terra e cobertura vegetal do Rio Grande do Sul

através fotografias aéreas," Boletim_Geografico do RGS,

Ano 18, No. 16 (January-December, 1973): 125-154.
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pertinent.76 In it, quantitative methods were used to

delimit major and minor agricultural regions of the state.

Twenty-five different crops and 142 variables were selected

for this study. Factor analysis, grouping analysis and

multidiscriminant analysis were employed. Following this

series of statistical analyses, it was possible to identify

sixteen distinct agricultural land-use regions for the

state. These could be reduced to four much larger and more

general regions, if desired. The regionalization has some

shortcomings due to the large number of criteria used to

differentiate one region from another, but the regions

delimited are nevertheless homogeneous. In an earlier

study (1972), Moreno examined native vegetation and exist-

ing agricultural land use patterns in Rio Grande do Sul.77

Crop studies on Rio Grande do Sul by geographers

also have been important. Alonso and Moreno studied

tobacco production in 1958 and 1973, respectively.78 The

 

76José Alberto Moreno et al., Regionalizagao do

espago agrfcola do Rio Grande do Sul (Porto Alegre, Brazil:

Secretaria da Agricultura, Central de Comandos Mecanizados

de Apoio a Agricultura, 1975).

 

77Idem, "Uso da terra, vegetaiao original e atual

do Rio Grande do Sul," Boletim Geogra ico do RGS, Ano 17,

No. 15 (January-December, 1972): 45-51.

78Delnida Martinez Alonso, "Aspectos geograficos

da cultura fumageira no estado do Rio Grande do Sul,"

Revista Brasileira de Geografia, Ano 20, No. 3 (1958): 295-

313; and José Alberto Moreno, "Pesquisa das causas dos

diferentes rendimentos do fumo no municipio de Lajeado,

RS," Boletim Geogréfico do RGS, Vol. 18, No. 16 (January-

December, 1973): 78-92.
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study by Alonso is descriptive, while that by Moreno

employed factor analysis on selected variables responsible

for differing tobacco yields in one major production area.

Irrigated rice production was investigated by Pébayle in a

1971 article published in the Boletim Geografico do RGS.79
 

The study describes methods of rice planting, cultivation

and harvesting in various regions, and the socio-economic

status of producers. The history of rice cultivation in

the state is discussed, as well as the expansion of irri-

gated rice culture to zones outside the Depressao Central.

Pébayle, in an article published in 1973, examined viti-

culture in the Italian colonization area of Rio Grande do

Sul.80 Themes discussed are types of producers, methods

of harvesting and ethnic influences on production. Pro-

ducer problems connected with the sale of grapes to local

wineries are also noted.

Three articles and one book constitute the relevant

geographic literature on the extensive cattle and sheep

raising areas of southern and western Rio Grande do Sul.

Pereira, writing in the Revista Brasileira de Geografia in
 

the early 19405, examined the chargueada as an expression
 

 

79Raymond Pébayle, "A rizicultura irrigada no Rio

Grande do Sul," Boletim Geografico do RGS, Ano 16, No. 14

(January-December, 1971): 4-11.

 

80Idem, "Os viticultores do Rio Grande do Sul,"

Boletim Geografico do RGS, Ano 18, No. 16 (January-December,

1973): 51—77.
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of rural industry within the region.81 A decade later,

Alves de Lima contributed a more general study of the

entire livestock region.82 A third article on this region

was written by Pébayle (1971) describing the geographic

aspects of the livestock producing zone and the distribu-

tion of the various socio-economic strata of the rural

population.83 This article was originally published in

Les Cahiers d' Outre-Mer, one of several French journals

important to persons researching southern Brazil. A sig-

nificant contribution to the methodology of settlement

geography was made by La Salvia and Handschunch in their

1971 study of the Municipio of Bagé, an important livestock

84 The authors examined and identifiedproduction area.

several types of rural habitats and crop-livestock patterns

within the municipio. They then developed an index to
 

measure the density of rural settlement using data from a

 

81J. Verissimo da Costa Pereira, "Charqueada,"

Revista Brasileira de Geografia, Ano 6, No. 2 (1944):

277-280.

82Miguel Alves de Lima, "Contribuigao ao estudo da

Campanha Gaficha," Anais, Associagao dos Geografos Brasil-

eiros, Vol. 8, No. 1 (1953-1954): 343-375.

. 83Raymond Pébayle, "A vida rural na 'campanha'

riograndense," Boletim Geografico do RGS, Ano 16, No. 14

(January-December, 1971): 36-43.

" 84Flavia La Salvia and Nilbiamater S. B. Handschunch,

Contribuicao a metodologia do estudo do habitat rural-Bagé,"

BOLetim,Geografico do RGS, Ano 16, No. 14 (January-

December, 1971) : 20-33.
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l:50,000 scale map. The map was divided by a uniform grid

suitable for tabulating residences, the density of which

could be compared with various land-use patterns, and the

tabulated data were then mapped. Another study in the

municipio of Bagé was done by Medaglia in 1973, providing
 

a concise appraisal of soils.85 Finally, Pfeiffer's

article, "Kontraste in Rio Grande do Sul: Campanha und

Alto Uruguai," in Geographische Zeitschrift (1967), is
 

basically a comparative study focusing on differences in

agricultural land use, population and culture between two

86 Extensive livestockdistinct regions of the state.

raising in the south is contrasted with the intensive agri—

cultural land use typical of colonization areas in the

north of Rio Grande do Sul. The historical development of

the state's agriculture is discussed, as is Rio Grande do

Sul's prominence in Brazilian agriculture.

One monograph and two books constitute the remain-

ing relevant literature. Rothwell's 1960 monograph on

ports and hinterlands of Rio Grande do Sul still provides

a basic understanding of the state's agricultural marketing

 

85Maria Elisa Medaglia, "Estudo de solos no

municipio de Bagé," Boletim Geogréfico do RGS, Ano 18, No.

16 (January-December, 1973): 45-50.

 

86Gottfried Pfeiffer, "Kontraste in Rio Grande do

Sul: Campanha und Alto Uruguai," Geographische Zeitschrift,

Vol. 55, No. 3 (1967): 163-206.
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87
economy from a geographic point of view. The two books

are a text and reference volume. Forte's Geografia Fisica
 

do Rio Grande do Sul (1959) is a valuable source for general

88

 

background information on agriculture. However, extensive

changes have occurred in the production of specific crops

such as soybeans, which now dominate the state's agricul-

tural economy, thus reducing the value of older publica-

tions. The Geografia do Brasil, Regiao Sul, Volume 5
 

(1977) is an updated reference covering all aspects of the

state's geography.89 Especially useful are the sections

on topography, climate, soils and vegetation. Agricultural

colonization is also discussed, as are land-use patterns

and the existing level of rural development.

Related Nongeographic Literature on

Rio Grande do Sul

 

 

Twenty doctoral dissertations and three masters'

theses pertinent to this study have been written by non-

geographers. Nineteen of the dissertations are North

American works, while one is French. The three theses are

by Brazilian graduate students at the Universidade Federal

 

87Stuart C. Rothwell, Ports and Hinterlands of Rio

Grande do Sul (Coral Gables, Florida: University of Miami,

1960).

 

 

88Amyr Borges Fortes, Geografia ffsica do Rio

Grande do Sul (Porto Alegre, Brazil: Livraria do Globo,

1959).

 

 

89Geografia do Brasil, Regiao Sul, Volume 5,
 

1977.
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do Rio Grande do Sul, in Porto Alegre. Doctoral candidates

in agricultural economics account for more than half of

the studies, the remainder being by students of sociology,

economics and history. The Brazilian theses are by stu-

dents in economia rural or sociologia rural. Two major
  

American universities, Ohio State University and the Uni-

versity of Wisconsin, predominate in the number of advanced

degree candidates preparing dissertations on Rio Grande do

sul. The interest of North American scholars in Rio Grande

do Sul is rather recent, however, more than three-fourths

of the dissertations reviewed being completed since 1970.

Although agricultural economics dominates, history and

sociology are also represented.

Articles and special studies related to the writer's

research that have been undertaken by nongeographers focus

mainly on: (1) agricultural information exposure, farmer

receptivity to innovations and technology adoption, and

(2) land-use and farm-size economic performance relation-

ships. Seventeen studies by both Brazilian and North

Americans, principally sociologists, are included. Approxi-

mately one-half of the studies appear in journals, while the

remainder have been published or reprinted by the Centro

de Estudos e Pesquisas Econdmicas (IEPE) of the Universidade

Federal do Rio Grande do Sul. Publication dates of the

studies range from 1961 to 1976, with most appearing between

1965 and 1971.
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Dissertations and Theses

The principal topic investigated in the twenty-

three dissertations and theses include agricultural exports,

land use, farm management, credit, modernization and inno-

vation, and farm income problems. Nearly all of the

studies pertain strictly to Rio Grande do Sul. Of major

importance is Knight's work (1970), which examines export

expansion, import substitution and technological change.

The export of rice, soybeans, corn and beef was analyzed,

as was the import of wheat, current agricultural technology,

agricultural stagnation and fertilizer use. Knight's dis-

sertation also provided him with the basis for a book on

agricultural technology and trade which focused on the pro-

90
duction of these same crops in Rio Grande do Sul. Ahn's

study on regional agricultural development in southern

Brazil (1970) and Schuck's masters' thesis on land-use

efficiency in Ibiruba, Rio Grande do Sul (1972), are note-

91
worthy. Slade's dissertation in history on

 

90Peter Titcomb Knight, "Export Expansion, Import

Substitution and Technological Change in Brazilian Agricul-

ture: The Case of Rio Grande do Sul" (Ph.D. dissertation,

Stanford University, 1970); and Idem, Brazilian Agricul-

tural Technology and Trade, A Study of Five Commodities

(New York: Praeger Publishers, 1971).

 

91Choong Yong Ahn, "A Recursive Programming Model

of Regional Agricultural Development in Southern Brazil

(1960-1970): An Application of Farm Size Decomposition"

(Ph.D. dissertation, Ohio State University, 1972); and

José Hilario Schuck, "Eficiéncia no uso da terra e das

praticas agricolas da producao de trigo, soja e milho,

Ibiruba, RS." (Tese de Pos-Graduacao, Universidade Federal

do Rio Grande do Sul, Brazil, 1972).
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nineteenth century land tenure systems and agricultural

land-use patterns of Sao Lourenco, Rio Grande do Sul, is a

useful micro-study.92 The study area is a major wet rice

producing zone today, and the 850 Lourenco area is typical

of many cattle-rice zones along the Lagoa dos Patos. Farm

management studies include Sorenson's 1968 dissertation on

capital productivity and small farm management in the state

and Richter's (1970) study on optimum ranch organization

93 Engler's dissertation on alternatein the Bagé area.

wheat and cattle enterprises (1971) is addressed to the

same general theme.94 Steitieh's study (1971) on input

productivity and productivity change on farms in southern

Brazil can be classified under this topic, as can Noronha's

dissertation (1973) on farm resource allocative efficiency

and Kluck's study (1975) on decision making among farmers

 

92James Jeremiah Slade III, "Cattle Barons and

Yeoman Farmers: Land Tenure, Division, and Use in a County

in Southern Brazil, 1777-1889" (Ph.D. dissertation,

Indiana University, 1972).

93Donald Melvin Sorenson, "Capital Productivity and

Management Performance in Small Farm Agriculture in South-

ern Brazil" (Ph.D. dissertation, Ohio State University,

1968); and Humberto Vendelino Richter, "Optimum Ranch Orga-

nization in Bagé, Rio Grande do Sul" (Ph.D. dissertation,

University of Wisconsin, 1970).

94Joaquim José do Camargo Engler, "Alternative

Enterprise Combinations under Various Price Policies on

Wheat and Cattle Farms in Southern Brazil" (Ph.D. disser-

tation, Ohio State University, 1971).
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95 Three disserta-of German descent in Rio Grande do Sul.

tions and one thesis deal with agricultural credit. Erven

(1967) studied the economics of credit and related problems

in Rio Grande do Sul, while Schneider (1967) examined com-

munication and the use of agricultural credit in one

96
selected municipio. Rao investigated agricultural credit
 

use in a 1960 dissertation, while Singh (1974) examined

agricultural credit allocation factors.97 Three studies

involve agricultural modernization and innovation. Blair's

dissertation on information exposure patterns in rural Rio

Grande do Sul is a benchmark study, completed in 1956.98

 

95Akram Mustafa Steitieh, "Input Productivity and

Productivity Change of the Crop Enterprise in Southern

Brazil? (Ph.D. dissertation, Ohio State University, 1971);

José Ferreira Noronha, "A Study of Allocative Efficiency

at the Farm Level in Southern Brazil" (Ph.D. dissertation,

University of Kentucky, 1973); and Patricia Ann Kluck,

"Decision Making Among Descendants of German Immigrant

Farmers in Rio Grande do Sul" (Ph.D. dissertation, Cornell

University, 1975).

96Bernard Lee Erven, "An Economic Analysis of

Agricultural Credit Use and Policy Problems, Rio Grande do

Sul, Brazil" (Ph.D. dissertation, University of Wisconsin,

1967); and Ivo Alberto Schneider, "Comunica 50 e uso de

crédito rural, Ibiruba" (Tese de Pos-Graduacao, Universidade

Federal do Rio Grande do Sul, Brazil, 1967).

97Bodepudi Prasada Rao, "The Economics of Agricul-

tural Credit-Use in Southern Brazil" (Ph.D. dissertation,

Ohio State University, 1970); and Gurbachan Singh, "Farm

Level Determinants of Credit Allocation and Use in Southern

Brazil, 1965-1969" (Ph.D. dissertation, Ohio State Univer-

sity, 1974).

98Thomas Lucien Blair, "Patterns of Information

Exposure Among Workers in a Rural Town Community in Southern

Brazil" (Ph.D. dissertation, Michigan State University,

1956).
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Few studies of this nature followed until Troller described

the role of collective communication in agricultural modern-

99
ization in a 1969 thesis. Michael's (1972) dissertation

focused on a similar theme: factors associated with innova-

tion adoption in rural areas of southern Brazil.100 Inter-

views were conducted in four rural municipios, two in Santa
 

Catarina and two in Rio Grande do Sul, to collect data on

innovation adoption among farmers. Mechanization studies

include Stitzlein's dissertation (1974) on the economics of

agricultural mechanization and Baur's work on capital and

101 Field research fortechnological changes in farming.

the latter study (1974) was also conducted in both Santa

Catarina and Rio Grande do Sul. Relevant sociological

dissertations include Hansen's (1972) study on land tenure

and social status on small farms and Scherer-Warren's work

published in France (1973), which focuses on rural labor

 

99Neiva Troller, "O papel da comunicacao coletiva

na modernizaqao dos agricultores" (Tese de Pos-Gradua ao,

Universidade Federal do Rio Grande do Sul, Brazil, 19 9).

100Demissie Gebre Michael, "Factors Associated

with Innovative Adoption Among Selected Farmers in Southern

Brazil" (Ph.D. dissertation, Ohio State University, 1972).

101John Noel Stitzlein, "The Economics of Agricul—

tural Mechanization in Southern Brazil" (Ph.D. dissertation,

Ohio State University, 1974); and Roger Lee Baur, "Descrip-

tion of Capital and Technology Changes at the Farm Level

in Four Southern Brazil Regions: 1960-1969" (Ph.D. disser—

tation, Ohio State University, 1974).
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102 Two disserta-syndicates and changes in rural society.

tions deal with farm income. Rask, in 1964, completed a

dissertation on farm size and income, using data collected

from Santa Cruz do Sul, about 100 kilometers west-northwest

103
of Porto Alegre. Grawunder (1976) examined developmental

and institutional variables responsible for low farm income

in Rio Grande do Sul and southern Brazil as a whole.104

Particular attention was given to the need for improving

governmental assistance to farmers. The role of improved

extension services in agricultural development is discussed,

as is the need for more printed information and higher

mechanization levels.

Articles and Special Studies
 

More than half of the journal articles and special

studies are on agricultural information exposure, farmer

receptivity to innovation and technology adoption.

Oliveira and Fliegel (1965) studied the receptivity of

 

102David Oliver Hansen, "The Relationship Between

Land Tenure and Social Status in the Rural Colonia Region

of Southern Brazil" (Ph.D. dissertation, University of

Wisconsin, 1972); and Ilse Scherer-Warren, "Le syndicat

et le changement de la société agraire du Rio Grande do

Sul" (these de Troisieme Cycle, Ecole Pratique des Hautes

Etudes, Paris, 1973).

103Norman Rask, "Farm Size and Income: An Economic

Study of Small Farm Agriculture in Southern Brazil" (Ph.D.

dissertation, University of Wisconsin, 1964).

104Atos Freitas Grawunder, "The Southern Brazil

Agricultural Sector: The Income Problem" (Ph.D. disserta-

tion, University of Wisconsin, 1976).
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small landowners to agricultural innovations, as well as

rural outmigration.105 Fliegel, in another article pub-

lished the same year, analyzed the effect of prestige on

106
attitudes toward change. A study undertaken by Bostian

and Schneider (1966) examined the role of communication

107 The use ofwithin government assistance programs.

information sources and communication channels by agrono-

mists and other technicians constituted the main focus of

research. The study is unique in that it centers on the

communicators of innovations (technicians), rather than on

the receivers (agriculturalists). Fliegel was also con-

cerned with this topic and authored an article on literacy

and the utilization of "instrumental information" by farmers

108
in Rio Grande do Sul. More geographic in nature is

Sturm's (1969) study of farmer isolation as related to the

 

105F. C. Oliveira and Frederick C. Fliegel,

"Receptividad a las ideas nuevas y exodo rural en una zona de

pequefias fincas agricolas de Rio Grande do Sul, Revista

Interamericana de Ciencias Sociales, Vol. 3, No. 1 (1965):

79-93.

 

106Frederick C. Fliegel, "Differences in Prestige

Standards and Orientation to Change in a Traditional Agricul-

tural Setting," Rural Sociology, Vol. 30 (September, 1965):

278-290.

 

107Lloyd Russel Bostian and Ivo Alberto Schneider,

"0 uso de comunica ao pelos técnicos agro-pecuarios do estado

do Rio Grande do Sul," Centro de Estudos e Pesquisas ’

Econ6micas (IEPE), Universidade Federal do Rio Grande do

Sul, Porto Alegre, Brazil, 1966. (Mimeographed.)

108Frederick C. Fliegel, "Literacy and Exposure to

Instrumental Information Among Farmers in Southern Brazil,"

Rural Sociology, Vol. 31, No. 1 (1966): 15-28.
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diffusion of new agricultural practices in the municipio

109

 

of Santa Cruz do Sul. The area was well chosen, since

it includes a variety of terrain types. Many rural areas

are populated by descendants of German immigrants, who are

commonly change-resistant farmers. Schneider also studied

socio-cultural factors that influence innovativeness and

work efficiency in two other municipios: Estrela, near the
 

escarpment of the Serra Geral northwest of Porto Alegre,

and Frederico Westphalen in the extreme north of the

state.110 The former area is an "old" German colonization

zone, while the latter is a more recently settled area

populated by descendants of the original German immigrants.

Eli de Moraes Souza and others studied these same two

municipios when examining socio-cultural factors and the

111

 

adoption of new farm practices. Other studies include

Fett's article in Rural Sociology (1971), which is similar

 

109Alzemiro E. Sturm, "O efeito do isolamento na

difusao das praticas agrfcolas em Santa Cruz do Sul,

Brazil," IEPE, Universidade Federal do Rio Grande do Sul,

Porto Alegre, Brazil, 1969. (Mimeographed.)

110Joao Elmo Schneider, "A influéncia de fatores

socio-culturais na inovabilidade e eficiéncia dos

agricultores--Estrela e Frederico Westphalen, R.S.," IEPE,

Universidade Federal do Rio Grande do Sul, Porto Alegre,

Brazil, 1960. (Mimeographed.)

111Eli de Moraes Souza et al., "Analise sociologica

de alguns fatores relacionados com adocao de praticas

agricolas en Estrela e Frederico Westphalen, R.S.," IEPE,

Universidade Federal do Rio Grande do Sul, Porto Alegre,

Brazil, 1976. (Mimeographed.)
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to Fliegel's 1966 study.112 Fett emphasizes the exposure

of farmers to mass media and its effect on the adoption of

new ideas. Technology adoption was studied by Richter

(1971), who investigated productivity systems and the use

of modern technology in livestock ranching around Bagé,

113 Eli de Moraes Souza andnear the Brazil-Uruguay border.

colleagues, in a similar study, investigated capital forma-

tion and technological change in three municipios: Lajeado,
 

a predominantly small landholding area populated largely by

persons of German descent; Nao-Me-Toque (Campo Real), an

area of larger holdings in the Planalto Riograndense of

the state; and nearby Carazinho, a large landholding area

producing soybeans and wheat.114

Land-use and farm-size economic performance studies

include a regionalization of agriculture published by ASCAR

in 1964 and Hansen's 1973 research on land ownership and

 

112J. H. Fett, "Education, Mass Media Exposure, and

Farm Practice Adoption in Southern Brazil," Rural Sociology

36, No. 3 (1971): 359-366.

 

113Humberto V. Richter, "Analise econdmica do

sistema produtivo e uso de nova tecnologia na exploracao

de gado de corte--Bagé, Rio Grande do Sul," IEPE,

Universidade Federal do Rio Grande do Sul, Porto Alegre,

Brazil, 1971. (Mimeographed.)

114Eli de Moraes Souza et al., "Formacao de capital

e mudangas tecnolégicas ao nfvel de empresas rurais--

Lajeado, Carazinho e Nao-Me-Toque, relatorio descritivo,"

IEPE, Universidade Federal do Rio Grande do Sul, Porto

Alegre, Brazil, 1971. (Mimeographed.)
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115
land use in colonial areas of southern Brazil. Three

other studies were undertaken regarding farm size. Rask

studied the Santa Cruz do Sul area in 1965, investigating

116
property size and income from agriculture. A second

study by Rask in the same year, centered on farm size and

117 Both ofagricultural activities on small landholdings.

Rask's studies were published by IEPE, as were a number of

articles that originally appeared in various English-

1anguage journals. A study was undertaken by Johnson and

Buse and published in 1967 by the University of Wisconsin's

118 The authors examined farm size andLand Tenure Center.

economic performance in Santa Rosa, a colonization area in

northwestern Rio Grande do Sul. Farming activities, land-

holding systems and attitudes toward change are discussed

 

115Edmundo Gastal, Contribuicao ao zoneamento

agrfcola do Rio Grande do Sul (PortotAlegre, Brazil:

Associagfio Sulina de Crédito e Assisténcia Rural [ASCAR],

1964); and David Oliver Hansen, "Rela 50 entre posse e uso

da terra e status social do sul do Brasil," IEPE,

Universidade Federal do Rio Grande do Sul, Porto Alegre,

Brazil, 1973. (Mimeographed.)

 

 

116Norman Rask, "Tamanho da propiedade e renda

agrfcola: Santa Cruz do Sul," IEPE, Universidade Federal do

Rio Grande do Sul, Porto Alegre, Brazil, 1965. (Mimeo-

graphed.)

117Idem, "Tamanho mfnimo e combina 50 de

atividades para pequenas propiedades, Rio Grande do Sul,"

IEPE, Universidade Federal do Rio Grande do Sul, Porto

Alegre, Brazil, 1965. (Mimeographed.)

118Roger G. Johnson and Reuben Buse, "A Study of

Farm Size and Economic Performance in Old Santa Rosa, Rio

Grande do Sul, Brazil," Land Tenure Center, University of

Wisconsin, Madison, August, 1967.
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in detail. This study is of particular interest, since

Santa Rosa constituted one of the six formal sampling areas

from which interview data were obtained for the author's

own dissertation research.

Remaining studies are more diverse. Thales de

Azevedo (1961) studied colonization in the state's Italian

immigrant area, while Erven and Rask (1971) studied agri-

cultural credit and rural development in the Ibiruba inno-

vation pilot project of northern Rio Grande do Sul.119

That same year, Eli de Moraes Souza and other researchers

studied the socio—economic impact of soil recovery programs

underway in the Ibirubé area.120

 

119Thales de Azevedo, "Italian Colonization in

Southern Brazil," Anthropologicalgguarterly, Vol. 34, No. l

(1961): 60-68; and Bernard L. Erven and Norman Rask,

Credit Infusion as a Small Farmer Development Strateg --

the Ibiruba Pilot Project in Southern Brazil, Agricultural

Finance Center, Occasional Paper No. 48 (Columbus: Ohio

State University, December, 1971).

120Eli de Moraes Souza et al., "Repercussao

econdmico-social da recuperacao de solos, Ibiruba, R.S.,

primeiro relatorio," IEPE, Universidade Federal do Rio

Grande do Sul, Porto Alegre, Brazil, 1971. (Mimeographed.)



CHAPTER IV

OVERVIEW OF RIO GRANDE DO SUL

Rio Grande do Sul is the southernmost state of

Brazil. It is bordered on the north by Santa Catarina, on

the northwest and west by Argentina, on the southwest and

south by Uruguay, and on the east and southeast by the

Atlantic Ocean. The state is located well to the South of

the Tropic of Capricorn. Nearly all of Rio Grande do Sul

lies between 28° and 33° South Latitude and 50° and 57°

West Longitude. The state is neither exceptionally large

nor small by Brazilian standards. Its total area is

282,184 square km or 108,951 square miles.1

The location of the state relative to Uruguay and

Argentina, and its proximity to the Rio de la Plata basin,

is noteworthy. Rio Grande do Sul represents the southern-

most penetration of Luso-Brazilian settlement and influence

bordering Spanish South America. It is therefore a true

geopolitical frontier zone.

 

1Brazil, Funda 50 Instituto Brasileiro de

Geografia e Estatistica (IBGE), Anuario Estatistico do

Brasil, 1976 (Rio de Janeiro, 1977), p. 20.
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Physiographic Regions
 

Five major physiographic regions are found in Rio

Grande do Sul. They are: (1) an extensive plateau area in

the north, the Planalto Medio, which extends across most

of the state; (2) the central depression or Depressao Cen-

tral which parallels the Planalto Medio along its southern

margin; (3) the extensive grasslands or Campanha of the

southwest; (4) the Serra do Sudeste, an eroded crystalline

shield south of the Depressao Central and west of the Lagoa

dos Patos; and (5) the Atlantic littoral, a low area of very

flat relief and coastal lagoons.

The Planalto Medio
 

The Central Plateau, or Planalto Medio, is an area

of metamorphic rocks that was covered by an extensive flow

of basaltic lava approximately 100 million years ago during

late Mesozoic times.2 This plateau area and associated

basaltic lava flows constitute the southernmost portion of

the Planalto Meridional of Brazil, which also covers much

of Santa Catarina and Parana. Related formations are found

in eastern Paraguay and northeastern Argentina. Elevations

on the Planalto Medio exceed 1,000 m in the extreme north-

east but gradually decrease westward to approximately 700 m

near Passo Fundo, 600 m at Carazinho and slightly less than

 

2Brazil, Funda ao Instituto Brasileiro de

Geografia e Estatistica (IBGE), Geografia do Brasil, Regiao

Sul, Volume 5 (Rio de Janeiro, 1977). P. 8.
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300 m near Santo Angelo. From Santo Angelo elevations con-

tinue to decrease westward to the Rio Uruguai lowlands,

which are below 100 m. To the north, the descent from

plateau to river valley is much more abrupt and the terrain

is more rugged. In extreme northern Rio Grande do Sul, the

upper Rio Uruguai or Alto Uruguai has cut through the

basaltic plateau. Headward erosion is pronounced, and the

300 m high northern flank to the Planalto Medio is heavily

dissected. Relief atop the Planalto Medio is not marked.

The Depressao Central

The Depressao Central is a structural depression

in central Rio Grande do Sul. It is bordered on the north

by the Serra Geral escarpment zone of the Planalto Medio

and on the south by a lower hilly region, the Serra do

Sudeste. The depression has an east-west orientation and

parallels the Serra Geral. Unlike the plateau area to the

north, the depression was not covered by basaltic lava

flows, but rather consists of fluvial sediments along major

river courses and sandstone formations elsewhere. The

depression roughly bisects the state from east to west and

extends from the Porto Alegre area westward to roughly 100

km west of Santa Maria. Floodplain areas are found along

the Rio Jacuf, and occasional low, poorly drained areas

also occur in the depression. The terrain elsewhere in the

depression is gently rolling, rather than flat.
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Elevations in the depression vary from about twenty-

five m to approximately 200 m on the margins. The Rio

Jacuf is the region's principal waterway and the state's

most important interior river. It originates in the

Planalto Medio and descends the escarpment of the Serra

Geral east of Santa Maria. It then follows the Depressao

Central eastward to Porto Alegre. Other rivers, including

the Rio Taquari, also descend the Serra Geral and join the

Rio Jacui in its lower course near Porto Alegre.

The Campanha
 

The state's extensive natural grassland zone or

Campanha covers nearly all of southwestern Rio Grande do

Sul. It is bounded on the north by the Planalto Medio, on

the northeast by the Depressao Central, and on the east by

the Serra do Sudeste. The Campanha extends westward to the

Rio Uruguai valley and southward across the Brazil-Uruguay

border. Considerable variation in vegetation cover occurs

throughout the region. In lowland zones bordering the

Depressao Central, grasses are quite lush while galeria

forests are found throughout much of the Campanha. In con-

trast, some other areas exhibit greater relief, are more

rocky, and support only sparse vegetation due to thin soils

and water loss through permeable soils.

The underlying geologic structure of the Campanha

is more complex. Formations of basalt associated with lava

flows of the Planalto Medio occur west of a line from
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Santana do Livramento to Rosario do Sul. The basalt forma-

tions of the region are underlain by sandstone, but exten-

sive outcrops of the latter occur farther eastward. Like-

wise, siltites and clay are common in the eastern Campanha

and extend to the western margin of the Serra do Sudeste.

The Campanha is an area of rolling terrain of low

to moderate relief, and in no part does elevation exceed

600 m. Most of the area is below 200 m with lowest areas

being found in the Rio Ibicui valley and along its tribu-

taries. However, elevation gradually increases to over

400 m along the western margins of the Planalto Medio and

:Serra do Sudeste. Hilly terrain and even some isolated

buttes are found near Santana do Livramento, but elevation

decreases northwestward toward the Rio Ibicui. The Campanha

is mainly drained by the Rio Ibicui and its tributaries

whose confluence with the Rio Uruguai is immediately upriver

from Uruguaiana. The rolling expanses of the zone are

heavily dissected by stream action in many areas particu-

larly near Santana do Livramento and to a lesser extent

near Bagé. The resulting interfluves, known locally as

coxilhas, are long narrow ridges that are often 100 m higher

than surrounding areas. The Campanha has traditionally been

used for livestock-grazing purposes, but natural pastures

are poor in many areas and muSt be burned in winter to

stimulate fresh growth. Wet rice production is now impor-

tant in several lowland clay areas, while soybean culti-

vation is practiced in some areas of rolling terrain.
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The Serra do Sudeste
 

South of the Depressao Central and east of the

Campanha is the Serra do Sudeste, a geologically old eroded

crystalline shield composed of granitic rocks with some

magmatic intrusions. Relief in the area is much lower than

that of the Planalto Medio to the north of the Depressao

Central, with highest elevations not exceeding 500 m.

Maximum relief is found in the eastern part of the shield

which borders on the low-lying Atlantic littoral and the

nearby coastal lagoon area to the east. However, elevation

gradually decreases where granitic formations interface

with extensive formations of sandstone in the rolling plains

or Campanha of southwestern Rio Grande do Sul. Drainage of

the Serra do Sudeste is largely via the Rio Camaqua which

flows eastward to the lowlands bordering the Lagoa dos

Patos. Although relief in the region is not great compared

with other highland areas of the state, agricultural settle-

ment is sparse except along the southeastern flank. This

is due mainly to the presence of thin, rocky soils of low

fertility.

The Atlantic Littoral
 

The Atlantic littoral of Rio Grande do Sul extends

from Torres, in the extreme northeast bordering Santa

Catarina, southwestward for more than 600 km to Barra do

Chui. The littoral extends inland to the Serra Geral in
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the northeast, but farther south extends westward to the

edge of the Serra do Sudeste.

The immediate coastal zone has a general southwest-

northeast orientation and is backed by two large lagoons

throughout much of its length. The Lagoa dos Patos is the

northernmost and larger of the two lagoons, with a length

of approximately 250 km. Width varies from about twenty km

to more than fifty km. The Lagoa Mirim is approximately

160 km in length and varies considerably in width, narrow-

ing in its southernmost portion which forms part of the

Brazil-Uruguay boundary. In spite of their great size, both

lagoons are shallow, and only the Lagoa dos Patos is navi-

gable for ocean-going ships in certain dredged areas.

The terrain of Rio Grande do Sul's coastal zone is

flat and consists of very recent (Quaternary) sediments.

Low-lying marsh areas are common along lagoon margins, and

mud flats occur in some areas.

The coastline separating the Atlantic Ocean from

the two large interior lagoons is a barrier beach formed by

the deposition of sediments by longshore currents. The

beach is wide and sandy throughout its length, except at

Torres where basaltic cliffs have created a rugged shore-

line. Numerous areas of sand dunes occur along the coast,

particularly in the central segment. Here "barchan" or

crescent-shaped dunes occur in large numbers. The convex

sides of the dunes point southwest as a result of prevailing
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northeasterly winds. In addition, numerous small lagoons

occur inland from the dune and beach areas.

The drainage systems of the Lagoa dos Patos and

Lagoa Mirim are complex. The Lagoa dos Patos contains

mostly fresh water but salt water is also present in its

southernmost section, which is connected to the open ocean

at the Barra do Rio Grande. In the past, salt water

entered the Lagoa Mirim from the Lagoa dos Patos via the

Canal de Sao Gongalo. However, a recently constructed dam

south of Pelotas now prevents salt water entry. The waters

of the Lagoa Mirim are therefore preserved for irrigation

purposes while the flooding of low-lying pasturelands is

controlled.

Climate

Nearly all of Rio Grande do Sul has a humid sub-

tropical climate which places the state in the Cfa category

within the K6ppen system of climate classification.3 Only

the extreme northeast and a small portion of the Campanha

have slightly cooler variants of this climatic type. Unlike

tropical Brazil, the state experiences sudden daily changes

in temperature and the seasonal temperature ranges are quite

pronounced. Precipitation is less variable. Rainfall is

3Brazil, Ministério da Agricultura, Departamento

INacional de Pesquisa Agropecuéria, Divisao de Pesquisa,

lfigyantamento de reconhecimento dos solos do Estado do Rio

Sigande do Sul, Boletim Técnico No. 30 (Recife), 1973, pp.

23 and 25.
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plentiful and well distributed throughout the year,

although there is a tendency toward a winter maximum in

some areas. Chief climatic controls include latitude, ele-

vation, and continentality. These controls give southern

Brazil, and particularly Rio Grande do Sul, a unique climate

within the larger Brazilian context.

Climatic Controls and Action

Centers

The three climatic controls of latitude, elevation

and continentality are especially noteworthy in the case

of Rio Grande do Sul. The high latitude of the state com-

pared to other parts of Brazil results in a greater ampli-

tude of temperature variation than locations in Brazil

nearer the Equator as well as a greater average annual tem-

perature range. Likewise, elevation is a determinant in

the change of temperature due to the normal lapse rate.

The unequal heating and cooling properties of land and water

masses is likewise significant and is contrasted in the

climatic patterns of coastal and interior areas.

The latitude of the state, ranging from approxi-

mately 27° to 33.5° south of the Equator, places the state

well poleward of the Tropic of Capricorn. Seasonality of

temperature, day length variation and total insolation

‘therefore vary greatly from the rest of Brazil where sea-

sonal changes in precipitation are more significant than

temperature variation. Rio Grande do Sul thus is located

131 a zone of transition between the tropical and middle
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latitude areas of South America. Because of this latitu-

dinal position, marked changes in temperature occur from

season to season and the average annual temperature range

approximates that of parts of southeastern United States.

Elevation also plays a significant role as does

continentality. The extensive Planalto Medio, which covers

roughly 30 percent of the state, is considerably cooler

in both summer and winter than adjacent regions, particu-

larly in the higher eastern section which exceeds 1,000 m

in elevation. In such areas heavy frost and even snow can

occur during the winter season although the latter is of

short duration. Precipitation in higher elevations is more

abundant, due to adiabatic cooling. The influence of con-

tinentality is also evident in the state in terms of tempera-

ture variation. Summer temperatures tend to be much higher

in the interior, where intense surface heating occurs.

Areas near the Atlantic tend to be cooler in summer and

warmer in winter. During the winter, freezing temperatures

and severe frosts may occur from time to time at interior

locations, especially on clear nights due to surface heat

loss. In contrast, frost is rare along coastal areas due

to the tempering marine influence during such periods.

Atmospheric pressure systems or action centers

influencing the state's climate include the Inter-Tropical

(Ranvergence zone (ITC), the South Atlantic High, migrating
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subantarctic lows, the Antarctic High, and the Chaco

Low.4

In summer the ITC migrates southward as a result of

increased heating over land and water areas in the southern

hemisphere. As this belt of low pressure shifts to the

south, it brings atmospheric instability to Rio Grande do

Sul and adjacent areas. Convectional thunderstorms result-

ing from the heating and uplift of unstable maritime tropi-

cal air moving onshore are common at this time. However,

at other times, particularly in winter when the ITC has

retreated northward, the South Atlantic High strongly influ-

ences weather patterns. During such times moist northeast

winds bring fair, stable weather. Rio Grande do Sul and

landmass areas to the south and southwest are also affected

by eastward moving subantarctic winter storm systems imbedded

in the mid-latitude westerlies of the southern hemisphere.

The flow of cool and relatively unstable maritime polar air

northeastward into the state brings cool, rainy and some-

times blustery weather. As these low—pressure troughs or

gnggg pass through, light snow may even occur at higher ele—

vations. On other occasions in winter a very strong cold

wave or friagem resulting from an outbreak of cold, stable

antarctic air may occur. Fair weather, freezing tempera-

‘tures and frost caused by surface heat loss under clear

iskies at night typify the friagem. The Planalto Medio,

 

 

4Geografia do Brasili Regiao Sul, pp. 36-38.
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including portions in adjacent Santa Catarina, is partic-

ularly affected because of its high elevation, as is the

Campanha because of its interior location and higher lati-

tude.

The Chaco Low centered over the continental interior

is basically a thermal low over dry land overlain by a high

pressure system aloft. This thermal low does not greatly

influence Rio Grande do Sul's weather, although it may

increase the flow of maritime tropical air toward the

interior during summer thereby increasing precipitation.

(In winter, the Chaco Low does not exert any influence on

the state's weather as the system tends to break down and

retreat northward.

Temperature and Precipitation

Temperature and precipitation values for Rio

Grande do Sul vary widely from one region to another because

of the previously discussed climatic controls. Average

annual temperatures for Rio Grande do Sul vary between 16°

and l9.4°C (61°F to 67°F). Precipitation varies from 1,250

mm to 2,000 mm (49 inches to 79 inches). Mean January

summer temperatures are highest in the valley of the Rio

Uruguai, in the extreme west, because of low elevation and

interior heating (over 26°C/79°F). Nearly as warm is the

low Depressao Central, to the east, which includes Porto

Alegre (over 24°C/75°F). Northward, the mean summer tem-

Peratures are slightly cooler (about 22°C/72°F) , due to
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elevation. Similar temperatures prevail at this time along

Brazil's frontier with Uruguay. The eastern portion of the

state's planalto is much higher, and mean summer temperatures

are correspondingly lower and pleasant, 20°C (68°F).5

Mean annual winter temperatures are less than 15°C

(59°F) throughout the state's extreme west, the Depressao

Central and Atlantic littoral zone. Temperatures in most

of the Planalto Medio again are lower because of elevation

(less than 13°C/56°F). The state's Campanha records about

the same temperatures because of higher latitude and greater

proximity to polar air masses. Coldest temperatures in the

State occur in the eastern planalto and average about 10°C

(50°F). In addition, temperatures may fall below freezing

as many as fifteen times per year in this zone.6

Precipitation in Rio Grande do Sul is well dis-

tributed throughout the year and there are no distinct wet

and dry seasons, such as characterize precipitation pat-

terns in most other areas of Brazil. Likewise, droughts

are not common, although precipitation varies from year to

year. Nearly all precipitation occurs in the form of rain

with the exception of occasional light snow, or hail

associated with severe convectional thunderstorms during

summer in the state's interior.

5Ibid., p. 54.

6Ibid., pp. 58 and 63.
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In general, precipitation is greatest in the

state's northern Alto Uruguai region and adjacent western

Santa Catarina. A second and much smaller area in high-

land northeast Rio Grande do Sul also receives large

amounts of precipitation. Both areas receive more than

2,000 mm (79 inches) of rainfall annually, and small areas

within the two zones receive more than 2,250 mm (89 inches)

annually. Precipitation gradually declines to the south

and west of these highest rainfall areas. Most of the

Planalto Medio, for example, receives between 1,750 mm and

2,000 mm (69 inches to 79 inches). The escarpment zone of

the Serra Geral north of Porto Alegre receives about the

same amount. The Depressao Central area and the western-

most portion of the Planalto Medio receive between 1,500 mm

and 1,750 mm (59 inches to 69 inches). Although rainfall

is by no means deficient in this area, summer evapotrans-

piration rates are higher, due to lower elevation and

higher temperatures.

Annual precipitation totals in the southwestern and

western areas including the Rio Uruguai valley, as well as

the northeastern coastal area, vary between 1,250 mm and

1,500 mm (49 to 59 inches). Low relief with the exception

of some locally higher elevations in the Serra do Sudeste

appears to be a major factor responsible for this decrease.

lIn addition, the extreme south is more removed from the

summer position of the ITC which generates more rainfall in

the state's north. The central and southern coastal areas
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of Rio Grande do Sul receive the least precipitation (less

than 1,250 mm/49 inches).7 Nevertheless, winter floods

occurred in the latter area in 1977 due to the area's

extremely low relief and poor drainage.

Soils and Vegetation
 

The soils of Rio Grande do Sul vary considerably in

fertility, composition and origin. This is due primarily

to differences in parent material, topography, climate and

vegetation as well as soil maturity. Major parent materials

include basalt, granite, schist, sandstone, siltite and

marine deposits. Due to leaching, most of the state's

soils are deficient in such nutrients as potassium and

phosphorus, and soil acidity is high in the Planalto Medio.

Organic content is low because of rapid decomposition of

vegetative matter under humid subtropical conditions. How-

ever, much has been done in the Planalto Medic to enhance

soil fertility. Costly application of lime and fertilizer

has largely offset soil acidity and nutrient deficiencies

in that region's major soybean-wheat production areas.

The state's most fertile areas are found mainly in

interfluve zones along the rugged margin of the Planalto

Medio. Deep relatively fertile soils of basaltic origin

have accumulated on mountain slopes and hillsides in such

areas. Other fertile soils occur in the high northeast

Elanalto region where organic content is high, and some

 

 

71bid., p. 43.
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soils of the Atlantic littoral zone are also reasonably

productive without fertilizer. A negative feature of some

of the state's soils is that they are clayey in texture,

plastic, and difficult to work during wet periods.

Erosion is severe in parts of the Planalto Medio,

Alto Uruguai region and the Serra Geral escarpment. In

such areas copious rainfall and rugged terrain have com-

bined to make soil erosion a major problem. Furthermore,

widespread deforestation for agricultural purposes has

accelerated erosion in areas of pronounced relief. Wind

erosion is also a problem in western Rio Grande do Sul.

One area near Alegrete is undergoing a process of desertifi-

. . . . 8
cation due to overgraZing and $011 compaction.

Distribution of Soil Types
 

Brown and red latosol soils are found throughout

much of the basaltic Planalto Medio and extend from Sao

Luis Gonzaga on the west to Lagoa Vermelha on the east.

Similar soils occur north and south of the upper Rio

Ibicui in western Rio Grande do Sul. These soils are

generally highly leached, deficient in potassium and phos-

phorus and contain much aluminum and oxidized iron. They

are reddish in color, clayey in texture and highly acidic.

The latter necessitates heavy liming prior to the

8"Intensificado combate aos 'desertos' de

Alegrete," Zero Hora, Porto Alegre, September 14, 1977,

P- 23.
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cultivation of soybeans, which are the region's most

important crop.

Red-yellow podzolic soils occur sporadically along

the northern margin of the Depressao Central which parallels

the Rio Jacuf floodplain. These soils extend from north-

east of Porto Alegre west to Santa Maria and then southwest

to Santana do Livramento. They are also found along the

eastern flank of the Serra do Sudeste west of the Lagoa dos

Patos. Red-yellow podzol parent materials include sand-

stone and siltite in the Depressao Central, granite along

the eastern margins of the Serra do Sudeste, and coastal

sediments and sandstone near Porto Alegre. The state's

red-yellow podzolic soils are generally somewhat sandy in

the west but contain a higher proportion of clay elsewhere.

Along the rolling eastern margin of the Serra do Sudeste

and northeast of Porto Alegre, soils of this type are used

mainly for polyculture. In the Depressao Central and points

southwest, they are used for beef cattle pasture.

Lateritic soils which are highly leached occur with

red-yellow podzols along the nOrthern margin of the

Depressao Central, and also much further west near 850

Borja. A more fertile variant of this soil occurs along

the southern margin of the central depression and immedi-

ately northeast of Bagé. The state's lateritic soils are

also derived from a variety of parent materials, including

sandstone, granite and gneiss. These soils are easily eroded

and are generally low in nutrients. Nevertheless, clay
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laterites are cultivated intensively by small-scale pro-

ducers along the lower foothill margin of the Serra Geral

immediately north of Porto Alegre.

Red brunizem soils are widely distributed in Rio

Grande do Sul. They occur in the southern Serra do Sudeste,

the higher elevations of the Serra Geral and parts of the

adjacent Planalto Medio, as well as the Alto Uruguai region.

These soils are rather fertile in the north, where they are

derived from basaltic rock. Yet, they are poorly weathered,

thin and rocky in texture. In the southern Serra do Sudeste

granite is the parent material and the soils possess less

agricultural potential. They support some polyculture but

due to rugged topography and erosion are less preferred than

sandstone-derived soils in areas of more moderate relief.

Hydromorphic planosols cover nearly all of the

state's interior lowland areas, including the margins of

the Lagoa dos Patos and the Lagoa Mirim. These lowlands

include a large area south of Bagé, the Rio Santa Maria

plain and flat areas along the Rio Uruguai near Itaqui and

south of Uruguaiana. Planosols are highly leached and con-

tain much clay in their middle horizon. Thus, they have a

high water retention capacity making them suitable for wet

rice cultivation. Not surprisingly, the location of wet

rice production in Rio Grande do Sul correlates closely

with the occurrence of planosols.

Lithosols, or very rocky soils still in the primary

weathering phase, also cover much of the state. Such soils
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are sometimes rich in nutrients but are so poorly developed

that they are of little use to agriculturalists. Lithosols

occur in a broad band surrounding Alegrete on the west and

farther north near Sao Luis Gonzaga. A very extensive area

of lithosols is also found throughout the Serra do Sudeste.

Near Alegrete and Sao Luis Gonzaga the lithosols are of

basaltic origin, while those in the Serra do Sudeste are

derived from granite or schist. Regolith cover is extremely

thin in all areas and vegetation cover is consequently

sparse. Given their unsuitability for agriculture, the

state's lithosol areas are used mainly for sheep pasturing.

An additional area of weathered lithosols occurs west and

north of Caxias do Sul. These soils are used for agricul-

tural purposes, particularly small-scale polyculture com-

bined with viticulture.

Other soil types are found in Rio Grande do Sul,

but their areal extent is limited. Humic cambisol soils

consisting of reasonably fertile but acidic clays are

present in the high plateau region of the extreme north-

east and are used chiefly for beef cattle grazing. The

organic content of these soils is quite high due to slower

vegetative decomposition resulting from cooler temperatures.

Hydromorphic clay soils of variable fertility occur else-

where.

Hydromorphic sands and alluvial deposits are

present along the Canal de Sao Gongalo. The sands are

marine in origin and are also found to a lesser extent
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elsewhere in the Atlantic littoral region. Along the

southeastern margin of the Lagoa Mirim alkaline clays occur

but are of little importance. Much farther north, infer-

tile nonhydromorphic sands are used for pineapple pro-

duction south of Torres on the coastal plain. These soils

are highly permeable, low in nutrients and exhibit no soil

0 9

horizon.

Vegetation Types and Distribution
 

Five major vegetative associations occur in Rio

Grande do Sul. These include (1) tropical broadleaf-

evergreen rainforest, (2) subtrOpical semideciduous

forest, (3) subtrOpical semideciduous forest with

araucaria, (4) gampg, and (5) coastal vegetation.10

A very small area of tropical broad-leaf rainforest

is found in extreme northeast Rio Grande do Sul along the

eastern lower flank of the Serra Geral. This forest com-

prises the southernmost zone of tropical forest in Brazil.

It extends nearly to 30° South Latitude as a result of

moderating marine influences and ample rainfall. Tall,

broad-trunked trees with numerous epiphytes are found

within the zone and are similar to coastal tropical forests

farther northward. Small palms, in particular, comprise

 

9Information on soils was obtained mainly from

Levantamento de reconhecimento dos solos do Estado do Rio

Grande do Sul, pp. 50-428 and accompanying map.

 

 

10Geografia do Brasil, Regiao Sul, p. 82.
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the shaded vegetative understory. The total area of this

vegetative type has been considerably reduced through

deforestation.

Subtropical semideciduous forest is found along the

southern margin of the Serra Geral, which extends across

most of the state except for the extreme west. A second

major zone of this forest type extends in an arc-like fashion

across extreme northern Rio Grande do Sul and then south-

westward along the Rio Uruguai valley to Uruguaiana. The

Serra do Sudeste also supports some vegetative growth of

this type. Tree height in the three areas varies widely

depending on location, rainfall and temperature. Because

of warmer temperatures and increased rainfall, forests in

the Alto Uruguai region are luxuriant with numerous epi-

phytes, as is true of tropical areas. Trees are tall and

well developed, and a vegetative understory occurs as well.

Along the Serra Geral, tree growth is less luxuriant.

Farther southward cooler climatic conditions, less rainfall

and rocky soils greatly reduce tree size in the Serra do

Sudeste. Forest growth is more sparse in the zone, and the

area is definitely marginal for this type of vegetation.

Deforestation has been widespread in the various

subtropical semideciduous forest zones. Along the Rio

Uruguai land has been cleared for wet rice cultivation and

pasture. Farther upstream in the Alto Uruguai region,

nearly all the land has been cleared by colonos for small-

scale subsistence agriculture. Similar land clearance has
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occurred in the Serra Geral. Where land has been abandoned

due to soil exhaustion, ggpép or second growth vegetation

has replaced the original forest growth. As a result, refor-

estation has been necessary to control erosion in some areas.

An extensive area of subtropical semideciduous

forest with tall coniferous araucaria trees comprising the

vegetative upper story occurs throughout much of the

eastern Planalto Medio. Araucarias are prized for their

timber as well as stately appearance. They occur most often

with subtropical semideciduous forest in areas above 400 m

in elevation, or in highland natural grassland zones.11

The natural grasslands or campos of Rio Grande do

Sul cover more than half of its total area and to a great

extent typify the landscape of the state to outsiders. The

largest zone of gampp vegetation covers the southwestern

quadrant of the state, but the grasslands also extend north-

ward to the Rio Ijui and eastward into the Planalto Medio.

In the latter area, the grasslands are interspersed with

stands of subtropical semideciduous forest with araucaria.

On the east ggmpg vegetation borders the lowlands of the

Depressao Central and farther southward, the Serra do

Sudeste. The vegetation type also continues southwestward

into neighboring Uruguay and Argentina. An isolated natural

grassland zone is also found in the extreme northeast

plateau area near Vacaria and continues into adjacent

 

llIbid., p. 39,
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Santa Catarina. In this zone araucaria normally occupy

low-lying sites surrounded by grassland.

Although the overall appearance of ggmpg vegetation

is one of uniformity, substantial differences do exist.

In some areas very small bush-like herbaceous plants are

found. Other areas of the campos consist of tall, rigid-

stalked grasses, while short, thick grasses occur in moist

lowland areas. Throughout most of the region galeria

forests occur along water courses where moisture levels are

sufficient to permit tree growth, as in the case of the Rio

Ibicui and Rio Ijui. In addition, groves of eucalyptus

have been planted by ranchers throughout the zone and form

a distinctive part of the rural landscape.

The Atlantic littoral vegetation zone is extremely

narrow in northeastern Rio Grande do Sul, but widens south-

ward to include the seaward margins of inland lagoons.

Forested areas along the immediate coast are rare due to

sandy soils, dune encroachment, saline ground water and

severe wind erosion. Vegetation consists of halophytic

(salt-resistant) bushes and various types of beach grasses

uniquely adapted to this environment. The former type is

mainly found on the leeward side of sand dunes. Farther

inland, mud flats are common along shore areas of the Lagoa

dos Patos and the Lagoa Mirim. In adjacent better drained

areas, grass and isolated stands of spreading figueira trees

typify the vegetative complex of the flat, poorly drained

coastal zone. In contrast with areas farther north,
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mangrove vegetation is not found along lagoonal, estuarine

or riverine environments in Rio Grande do Sul. This is

due to climatic limitations (winter cold waves) and the

presence of cooler water offshore.

Historical Perspective

Rio Grande do Sul's settlement and development

were determined largely by competing Portuguese and Spanish

influences during colonial times, political separatism

following Brazil's independence from Portugal and foreign

agricultural colonization. This section examines: (l) the

historical development of the state, and (2) foreign agri-

cultural colonization as part of this historical context.

Settlement and Government

Rio Grande do Sul was a zone of conflict between

Portugal and Spain during colonial times. Armed conflict

resulted in some cases, territory was won and lost, and

frontier settlements changed hands. Spanish colonial power

was strong in northwestern Rio Grande do Sul where seven

Jesuit missions or reducciones were established in the

seventeenth century. In addition to their function of

converting the area's Indians to Christianity, the

reducciones served as centers of crop-livestock production.

However, the Jesuit presence in the state soon attracted

adventurers and freebooters from Sao Paulo state known as

bandeirantes who sometimes attacked mission settlements in

search of cattle and Indian labor. Rather than let their
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livestock be captured by the enemy, the Jesuits set their

animals free. These cattle were later to diffuse through-

out the lower Jacui valley and neighboring highland areas.12

The seven reducciones were subsequently abandoned by the

Spaniards in the face of increased Portuguese control which

by 1800 extended as far south as Colonia do Sacramento on

the Rio de la Plata opposite Buenos Aires. In 1821 Rio

Grande do Sul became a province of the Brazilian colonial

empire only one year prior to independence from Portugal.

In 1828 the provincia cisplatina held by Brazil achieved
 

independence as the new republic of Uruguay.

Other areas of Rio Grande do Sul outside the zone

of Jesuit settlement remained unpopulated until about 1750.

However, the following year saw the founding of Rio Grande

de Sao Pedro (now Rio Grande) for the purpose of consoli-

dating Portuguese control from Laguna, in Santa Catarina,

to Colonia do Sacramento. The establishment of such settle-

ments was of key importance to the Portuguese at that time

since control was tenuous at best south of Santa Catarina.13

This was confirmed when the Spaniards attacked Rio Grande

de Sao Pedro only one year after its founding. More

settlements were necessary, and in view of this, the

 

12Lobb, "The Historical Geography of the Cattle

Regions along Brazil's Southern Frontier."

13Arthur Ferreira Filho, Historiapgeral do Rio

Grande do Sul, 1903-1974, 4th ed. (Porto Alegre, Brazil:

Editora Globo, 1974), p. 52.
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Portuguese encouraged the settlement of the eastern lit-

toral near present day Porto Alegre. In 1773 the small

settlement of Porto dos Casais was renamed Porto Alegre and

became the seat of government of what is now the state of

Rio Grande do Sul. Political separatism developed in the

state following Brazil's independence from Portugal. This

was due in part to remoteness from Rio de Janeiro as well

as Rio Grande do Sul's own considerable importance. In

1835 part of the state seceded from the remainder of Brazil

to become the independent Republica Piratini. Ten years

of civil war followed and in 1845 the new nation was dis-

solved and reincorporated into Brazil. The state was beset

by internal strife from 1893 to 1895 and again beginning in

1923. In addition, Rio Grande do Sul served as the base

for the revolution of 1930 at which time Getfilio Vargas

assumed the presidency of Brazil. More recently, Joao

Goulart's controversial government had its inception when

he proclaimed himself President of Brazil while in Porto

Alegre during the political crisis of 1961.14

Government-Sponsored Colonization
 

Government attempts to populate Rio Grande do Sul

began during the mid-eighteenth century and continued until

the early twentieth century. During the period of Portu-

guese colonial rule, large tracts of land or sesmarias were
 

 

14Ibid., pp. 112, 181, 210.



115

granted to selected persons along the Atlantic littoral and

in the western Campanha cattle lands. This did much to

stimulate livestock production for colonial Brazil's domes-

tic market while insuring Portuguese control in frontier

areas.

After independence, the new Brazilian imperial

government began a program to colonize the forested regions

of the Serra Geral. Most Luso-Brazilians preferred the

grassland areas of the state for settlement and for cattle

raising as a livelihood. Efforts were thus made to attract

German immigrants to colonize and clear forested areas for

agricultural purposes.

In 1824 the German settlement of Sao Leopoldo was

founded immediately to the north of Porto Alegre.15 From

this original nucleus, settlement expanded mainly westward

and later eastward along the foothills of the Serra Geral.

Other German immigrant settlements were established some

decades later. Among these colonies were Santa Cruz do

Sul (1849), about 100 km west of Sao Leopoldo, and Estrela

(1853), about eighty km northwest of the original colony.

In 1857 the colony of Santo Angelo (Agudo) was established

along the upper Rio Jacui. Nova Petropolis, sixty-five km

north of Sao Leopoldo, was established the following year

along the upper margin of the colonization front. That

 

15Flavia La Salvia and Nilbiamater S. B. Handschunch,

"Processo de colonizacao no Rio Grande do Sul," Boletim

Geografico do RGS, Ano 19, no. 17 (1974): 3.
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same year one extra-regional German immigrant colony was

founded along the southwestern margin of the Lagoa dos

Patos.16 Lot size was twenty-five hectares in most cases,

with much of the area being forested.l7 However, soils were

reasonably fertile in many areas and, once the land was

cleared, colonists began to produce a variety of grain and

vegetables on a small scale. Dairy products also assumed

some importance. Surplus agricultural products were soon

transported via tributaries of the Rio Jacui to markets in

Porto Alegre.

In 1874 colonization of the Serra Geral above 600 m

elevation was begun by Italian colonists with the help of

18 The important city of Caxias dothe Brazilian government.

Sul was founded the next year as were the colonies of Dona

Isabel (Bento Goncalves), Conde D' Eu (Garibaldi) and Nova

Vicenza (Farroupilha). Two years later Nova Trento (Flores

da Cunha) was established. Subsequent Italian colonies

included Roca Reuna in 1884 (Veranopolis), Antonio Prado

(1885) and Guaporé (1892).19 Most colonies were located

to the west and northwest of Caxias do Sul within a fifty

km radius.

 

16 17
Ibid., p. 4. Ibid., p. 19.

lerid., p. 4.

19Brazil, Instituto Gaucho de Reforma Agraria

(IGRA), Evoluqao administrativa do Rio Grande do Sul

(Porto Alegre, n.d., approximately 1966), pp. 53-67.
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The Italian colonists, like their German counter—

parts in the lower elevations of the Serra Geral to the

south, were small-scale farmers with similar sized prop-

erties. However, viticulture and wine making soon supple-

mented subsistence agriculture and today are of major

importance.

A second phase of colonization began about 1890

when the government of Rio Grande do Sul made available

additional lands for settlement in the Alto Uruguai region.

New colonies or colonias novas, similar to the older
 

planned settlements of the Serra Geral (colonias velhas),
 

were established to continue agricultural settlement in the

state's forested zones and to populate the political fron-

tier adjacent to Argentina. Major settlements founded were

Ijui (1890) in the Planalto Medio and two widely separated

colonies immediately south of the upper Rio Uruguai, Erechim

(1908) in the east, and Santa Rosa (1915) about 150 miles

to the west.20

The number of new colonization projects declined

greatly after World War I, but several more recent settle-

ments deserve mention. In 1942 the colony of Passo Novo

northeast of Alegrete was established and concentrated

largely on cattle and rice production. Recent information

on the colony's population is lacking, although it is known

 

20La Salvia and Handschunch, p. 5.
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that approximately 100 families were resident there in

1964.21 A second more important rural settlement zone

designated Colonia Nova, south of Bagé, was colonized by

Russians of German ancestry in 1949. Today the colony is

important for wheat and dairy production as is nearby

Trigolandia, an outgrowth of Colonia Nova.22

At the time of writing no foreign agricultural

colonization is underway in the state. However, the

Instituto Nacional de Colonizagao e Reforma Agraria (INCRA)

has undertaken some agricultural resettlement projects.

The largest of these was the relocation of 1,600 farm fam-

ilies from the Passo Real hydroelectric project site

beginning in 1970. This agency has also expropriated some

large rural properties where severe disequilibrium in land-

holding size and social tensions exist. Some idle govern-

ment lands along the upper Rio Uruguai have also been

turned over to small-scale farmers to ease agricultural

land shortages within the region.23

 

21Brazil, Associa ao Sulina de Crédito e

Assisténcia Rural (ASCAR), Situggao econdmica atual do

nucleo Colonial de Passo N6vo e de seus occupantes

(Porto Alegre, 1964), pp. 7 and 9.

 

22Flavia La Salvia and Nilbiamater S. B. Handschunch,~

"Contribuicao a metodologia do estudo do habitat rural-

Bagé," Boletim Geografico do RGS, Ano 16, No. 14 (January-

December, 1971), pp. 25-26.

 

23Interview with Engineer-Agronomist Ivan J. Barros

de Moraes, Porto Alegre, September 15, 1977.



119

Population
 

Rio Grande do Sul occupies sixth place among

Brazil's states and territories in population. Of the

nation's estimated 1978 total population of 116 million

persons, nearly eight million are resident in the state.24

The 1975 estimated population density of Rio Grande do Sul

(27.88 persons per ka) is modest compared with that of 850

25
Paulo state (83.44 persons per kmz). It was in that year

even somewhat lower than that of Parana (42.45 persons per

ka) or Santa Catarina (35.10 persons per kmz).26 Never-

theless, the state is not sparsely populated compared with

the Brazilian North, certain states of the northeast or

Minas Gerais.

The population of Rio Grande do Sul increased 89

percent from 1950 (4,164,821) to 1978 (7,971,400 esti-

mated).27 During this same period, Porto Alegre increased

in population much more rapidly than the state as a whole.

The city's 1950 population of 394,151 (municipio of Porto
 

Alegre) increased dramatically to an estimated 1,043,964

28
in 1975, a 264 percent gain. Metropolitan Porto Alegre

 

24Anuario Estatistico do Brasilp 1976, p. 83.
 

25Ibid., pp. 115 and 107, respectively.

26Ibid., pp. 111 and 113, respectively.

27Ibid., pp. 64 and 83, respectively.

28Ibid., pp. 67 and 90, respectively.
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includes the municipio of the same name plus fifteen con-
 

tiguous municipios located mainly to the north of the
 

central city. The 1975 estimated population of the Porto

Alegre conurbation was 1,836,179, making it Brazil's fifth

largest urban area.29

Population Distribution

The state has two major types of settlement pat-

terns outside of Porto Alegre: (1) small, densely populated

rural zones which comprise the state's old European colonial

areas; and (2) areas of large rural landholdings having low

population densities which were settled by Luso-Brazilians.

Crop-livestock patterns and resulting settlement patterns

in both areas have been greatly influenced by terrain,

soils, climate, vegetation, accessibility and culture.

Most of the state's colonization zones are densely

populated but few large regional centers exist. Instead,

the population is dispersed among numerous small sub-

30 In the past rugged terrain, poorregional centers.

communication and isolation encouraged the development of

such a pattern, by which farm-to-market distance and time

were significantly reduced. Small-scale subsistence agri-

culture remains the chief economic activity in both the

 

291bid., p. 90.

30Brazil, Fundacao IBGE, Divisao do Brasil em

regides funcionais urbanas (Rio de Janeiro, 1972), pp. 22

and 23.

 



Figure 12.--Rio Grande do Sul
I
Populatl’on Density.

 

 

Ea?

.420

56°

1

Persons Per Sq. Km.

Sowce Anua'no Estatistico do Brasil 1976

9 l
b

1
9

O I
.

m

101020

Under10 [:3

e
e
e
e
e

av MUNIcl'PIo

1975

POPULATION DENSITY

 
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

l

a?

Rio Grande do Sul

00...

0.000

O A w m

 

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

e

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

n
n
n
n
n
n
n
n

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.

.
.

0
0
-
0

.
.
.
.

a
.
.
.

.
.
.
.
.
.
.
.
.

e
e
e
e
e
e
e
e
e
e
e

.
.

.
.

e
.
r

e
3
.
.
.
.
.
.
-

0
0
.

o
o
o
o
o
o
o
o
o

0
0
.
0
0
0
0
0
0
.

o
n

s
e
-

e
e
e
e
e
e

.
.
.
.
.
.
.

e
e
e
e
e
e
e
e
e
e
e

.
.

a
a
a
a
a
a

e
e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e

.
.
.
.
.

e
e
e
e
e
e
e
e
e
e

e
e
e
-
e

.
.
.
.
.
.
.
.
.

e
e

.
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e
e

.
.
.
.

e
e
e
e
e
e
e
e

e
e
e

.
.
.
.
.
.
.
.

e
e

e
3
&
3
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e
e

.
.
.
.
.
.

e
e
e
e
e
e
e
e

“
l
a
n
e

.
.
.
.
.
.
.

e
e

.
e

a
”
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e
e
e

.
.

e
e
e
e
e
e
e
e
e

fi
g

.
.
.
.
.
.
.

e
.

e
e
e
e
e
e
e
e
e
e
e
e

.
e
e
e
e
e
e
e
e
e
e
e
e

.
.
.
.
.
.
.

o
n

e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
o

.
I
I

i
l
l

e
e
e
e
.
.
.
.
.
.
.
.
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

e
e

a
.

.
.
0

..
.

.
.
.
/

.
3
3
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

3
3
3
3
.
.

3
3
.
.
.
.

.
.
.

.
3
3
3
.

.
.
.
.
u
.

0

 

 

 

 

 
  
 
 

  
e
e
e
e
e
e

 
  
 

50

l
.

.
0
0
.

.
.
.
.

0
.
0

0
.
.
.
.
.
.

0

Q
.
0
.
.
.

e
e
e
e
e
e
e
e

.
.
.
.
.
.
.
.

e
e
e
e
e
e
e
e
e
e
e
e

e
e
e
e

0
.

e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e

.
.

b
4

e
a

.
.

e
e
e
e
e
e
e
e
e
e

.
.
.
.
.

0,?"

Kilometers

.
.
.

o
.
°
\
0

.
e
r

a
.
.

.
.
.

e
e
e
e
e
e
e
a

e
e
e
-
O

~
0

.
.
.

.
.

e
.
.
.

0
0
.
0
0
0
0
.

e
e

.
.
.
.

I
.

e
e
e
e

.
4
“
:

o
.

.
.
.
3
3
.

.
e
e
e
e
e
e
e
e
e

.
.

.
e
e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e
e
e

e
e
e
e
e
e
e
e

IOO

 

T

5I°

 

 
 
  

 

121



122

colonias velhas of the Serra Geral and the colonias novas
 

of the Alto Uruguai region. Caxias do Sul, an important

metallurgical and wine making center in the upper Serra

Geral, is an exception among colonial urban centers because

of its larger size and extra-regional orientation. Farther

south, a much smaller area of colonial settlement in the

eastern Serra do Sudeste has a lower population density

than either the Serra Geral or Alto Uruguai zones. It is

mainly tributary to Pelotas for farm-to-market purposes.

The east-west aligned soybean-wheat-beef cattle

zone of the Planalto Medio contains larger rural properties

and a more sparse population. Terrain is less of a trans-

portation constraint in the Planalto Medio. Population is

therefore concentrated in a few major agricultural trade

centers of greater size having larger service areas than

those of colonial zones. Among these centers are Passo

Fundo, Erechim, Carazinho, Cruz Alta, Ijui and Santo Angelo.

The extensive livestock ranching zone of Rio Grande do Sul

is even more sparsely populated. However, it does include

a number of regional and subregional centers, such as Bagé

which is assuming great importance. Other major centers

include Santana do Livramento, Alegrete, Uruguaiana, Rosario

do Sul, Sao Borja and Dom Pedrito. Properties are very

large in the Campanha but rural labor demands are low.

With the exception of the Rio Uruguai lowlands, agriculture

is much less important than in the Planalto Medio or

colonial areas of the state. The Campanha thus has a
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higher percentage of urban population, with most rural

areas being settlement voids.

The state's immediate coastal zone is generally

sparsely populated. Rio Grande, the only major deepwater

port between Paranagua, Parana, to the north and Montevideo

to the south is an exception. This port city, along with

Pelotas, is experiencing rapid population growth due to

recent port and industrial expansion.

Porto Alegre is an example par excellence of a pri-

mate city. In 1975 it had more inhabitants than the com-

bined population of Pelotas, Santa Maria, Canoas and Caxias

do Sul, the state's second through fifth-ranking cities.31

The growth of Porto Alegre has been stimulated since colon-

ial times by the city's location on the Rio Guaiba, midway

between the crop-livestock producing interior and the

Atlantic Ocean. The metropolitan area has a general north-

south alignment, much of which is an industrial corridor.

The total length of the conurbation along this axis is

approximately twenty-five km. Canoas is the state's third

largest city and constitutes part of this urban system,

as does 850 Leopoldo and Novo Hamburgo. The latter were

once German colonial settlements but today are satellite

cities of Porto Alegre.

Two main types of migration occur in Rio Grande do

Sul. They are: (l) rural-to-urban migration and

 

31Anuario Estatistico do Brasil, 1976, p. 115.
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(2) rural-to-rural out-migration, primarily to other

states in southern Brazil.

Rural-to-Urban Migration

There is considerable rural-to-urban migration,

primarily from the state's large landholding areas where

farm labor requirements have diminished due to mechaniza-

tion. This is particularly evident in much of the Planalto

Medio soybean-wheat zone and in the extensive livestock-

raising area of the Campanha. With the loss of rural

employment opportunities, many residents have migrated to

nearby urban centers thereby accelerating the depopulation

of rural areas. Porto Alegre, because of its size, employ-

ment opportunities and amenities has attracted large

numbers of persons from the lower Jacui basin, the state's

economically depressed northeast littoral, and extreme

southeastern Santa Catarina. Although stepwise migration

in Rio Grande do Sul was not specifically investigated for

this study, available information indicates that some

migrants select regional urban centers as their destination

while others move directly to Porto Alegre.

Rural-to-urban migration has created serious urban

problems, particularly in Porto Alegre where population

growth has been most rapid. Deficient municipal services

as well as poor housing conditions exist in the malocas

or shantytowns on the city's urban fringe where most

migrants settle.
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Rural-to-Rural Migration
 

One of Brazil's most significant population move-

ments began with the disappearance of Rio Grande do Sul's

agricultural frontier about 1940. Subdivision of rural

landholdings among immigrant descendants in the state's

colonial areas resulted in decreased farm size with suc-

ceeding generations. Rural overpopulation continues to be

a serious socio-economic problem since fragmentation of

landholdings has made agriculture uneconomical. The prob-

lem is especially acute in the Alto Uruguai region, but

also exists elsewhere in the state. In response to the

demand for new agricultural lands, thousands of colonos

migrated to unsettled areas of extreme western Santa Catarina

and particularly northwestern Parana. In the latter state,

agriculturalists from Santa Catarina and Rio Grande do Sul

joined migrants from the states of Sao Paulo, Rio de

32 The influxJaneiro, Minas Gerais, Pernambuco and Bahia.

of migrants to new agricultural settlement zones in Parana

is largely responsible for that state's 450 percent popu-

lation increase since 1940. In 1970 more than 340,000

residents of Parana indicated their birthplace as Rio

Grande do Sul, while more than 258,000 residents of Santa

33
Catarina were gafichos by birth. Out-migration from Rio

 

32Geografia do Brasil, Regiao Sul, p. 180 (map).

331bid., p. 178.
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Grande do Sul until 1970 therefore totaled nearly 600,000

persons. In contrast, fewer than 76,000 persons entered

Rio Grande do Sul as in-migrants, due to the shortage of

good agricultural land available to small-scale agricul-

turalists.34

Other types of migration occur in Rio Grande do Sul

but are much less significant than rural-to-urban migration

to Porto Alegre or the rural exodus northward. Some urban-

to-urban migration occurs between Porto Alegre and other

large Brazilian cities. In addition, entrepreneurs from

Porto Alegre have settled in some of the state's soybean

centers such as Passo Fundo. Other persons have immigrated

to Rio Grande do Sul from Uruguay. These individuals have

essentially transferred their economic pursuits from

Montevideo to Porto Alegre. Small numbers of Guarani

Indians from Paraguay have also migrated to Porto Alegre,

many of whom are urban squatters.

Economy

The economy of Rio Grande do Sul is based primarily

on the production and processing of crop-livestock commo-

dities. Large-scale cultivation of soybeans for export is

the most important economic activity in the Planalto Medio,

followed by wheat production. Large-scale rice production

is important in lowland areas, while beef cattle dominate

 

34Ibid., p. 178.
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economic activity in the Campanha. In areas of rugged

relief, such as the Serra Geral and upper Rio Uruguai

valley, subsistence agriculture predominates.

The state is Brazil's largest producer of grapes,

35 It occupies

second place nationally in potatoes and manioc.36 In

rice, onions, soybeans, wheat and wool.

number of cattle, Rio Grande do Sul is exceeded only by

Minas Gerais and is unsurpassed in beef production.37

The production of black beans and oranges is significant,

as is swine culture, on small landholdings. Soybean ship-

ments to Europe and Japan have made Rio Grande the nation's

third port after Santos and Paranagua in terms of export

value.38 Rio Grande do Sul is likewise a major beef

exporter to Europe and the United States. Wool exports

to the United Kingdom also comprise a small part of the

state's overseas trade. Rice and wheat are marketed only

domestically.

Industries not related to crop-livestock production

are increasing in importance. Metallurgical industries

have long been important in Rio Grande do Sul. In recent

years, shipbuilding, steel production, petroleum refining,

electrical industries and shoe manufacturing have greatly

 

35Anuario Estatistico do Brasil! 1976, pp. 166-167,

169, 172 and 174.

36Ibid., pp. 168 and 170.

37 38
Ibid., p. 174. Ibid., p. 244.
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expanded the state's industrial base. A large petrochemical

complex is also projected for Rio Grande do Sul as part of

Brazil's 1975-1979 national development plan.39

Primary, Secondary and

Tertiary Production

 

 

In general the composition of Rio Grande do Sul's

economy is similar to that of Santa Catarina and Parana,

which comprise the remaining portion of southern Brazil.

Southern Brazil in 1969 was more dependent on primary (crop-

livestock) activities than Brazil as a whole and was less

dependent on secondary activities (manufacturing). The

region was also slightly below the national average in

terms of income generated from tertiary activities (com-

merce and services).40 However, manufacturing and heavy

industrial investments are increasing within the region,

especially in Rio Grande do Sul.

In 1969, 69 percent of Rio Grande do Sul's income

within the primary sector was from agriculture while 28

percent was from livestock. Remaining income was derived

principally from erva mate tea.41
 

 

39"Inter-American Development Bank Lends $95.5

Million to Build Petrochemical Complex in Brazil," Inter-

American Development Bank News Release, June 15, 1978, p. 1.

40Brazil, Ministério do Interior, Superintendéncia

do Desenvolvimento da Regiao Sul (SUDESUL), II Plano nacional

de desenvolvimento, Programa de acao do governo para a

regiao sul 1975-79 (Porte Alegre, 1976), p. 17.

 

411bid., Table 3.1, p. 32.
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A high degree of interdependence exists between the

primary, secondary and tertiary sectors of the state's

economy. In 1976 the primary sector accounted for 30 per—

cent of Rio Grande do Sul's total income. However, the

processing of agricultural-livestock products accounted

for 60 percent of income derived in the secondary sector.42

The state's primary and secondary activities are also

closely linked with commercial, governmental and service

(tertiary) activities. As growth in the first two sectors

increased, tertiary activities assumed much greater impor—

tance. In 1970, the latter accounted for approximately one-

half of Rio Grande do Sul's income.43

Major Centers of Economic Activity
 

Porto Alegre is the primary focus of economic

activity, but other centers are also significant. The

north-south aligned urbanized area from Porto Alegre to

Novo Hamburgo is the state's main industrial corridor.

Activities include chemical and fertilizer processing,

petroleum refining, metallurgy, and the production of farm

implements, electrical cable and shoes. Food-processing

firms are located mainly within the city, while the state's

 

42Brazil, Governo do Estado do Rio Grande do Sul,

Secretaria da Indfistria e Comércio, Informagoes econdmicas

do Rio Grande do Sul, Edigao especial (Porto Alegre, 1977),

p. 81.

 

4311 Plano nacional de desenvolvimento (Programa

de acao do governo para a regiao sul 1975-79), p. 55.
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major shipyard is located just south of the city on the

Guaiba estuary. Two large soybean processing facilities

are also within the area.

Industrial zones exist elsewhere in the state, but

on a much smaller scale. There are large metallurgical

firms in Caxias do Sul, plus a modern plant on the city's

periphery. The Pelotas area is noted for fruit and vege-

table canning, rice milling and soybean processing. Con-

siderable industrial development has also occurred near

Rio Grande, where fertilizer processing and petroleum

refining supplement port activities.

The interior cities of the Planalto Medio, Depressao

Central and Campanha are centers for rice and wheat milling,

but soybeans are trucked mainly to Porto Alegre or Pelotas

for processing. Meat packing is a major activity near

Bagé, Dom Pedrito and Santana do Livramento. Farther north,

a large number of farm implement manufacturing concerns have

been established mainly in the Planalto Medio soybean-wheat

area.

The city of Santa Maria, in the center of Rio Grande

do Sul, is a major rail transportation node and educational

center. The marketing of agricultural products, such as

rice, is somewhat less developed due to competition from

other crop-livestock centers within the region.



CHAPTER V

BACKGROUND ON AGRICULTURAL LAND USE

Crop-livestock land use in Rio Grande do Sul is

influenced by the natural environment, cultural traditions,

marketing distance and time, and institutional factors such

as market prices. No one factor is responsible for a

particular type of land use. Rather, land use varies with

the changing importance of specific combinations of these

factors over time and space.

Physical Features
 

The terrain, soils and drainage of Rio Grande do

Sul have to some extent influenced agricultural land use in

crop-livestock areas. In the case of large-scale soybean-

wheat areas, the rolling well-drained land of the Planalto

Medio has facilitated mechanization. However, other

factors, such as the availability of investment capital,

high market prices and the desire to make better use of

farm implements formerly used only for wheat cultivation,

have been additional incentives. The region is climatic-

ally favorable for soybeans, whereas wheat cultivation has

not always been successful, due to winter rains and disease.

131
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But, costly inputs of lime and fertilizer have been neces-

sary prior to soybean production.

Wet rice cultivation generally correlates closely

with the availability of flat terrain and clayey soil sub-

horizons which prevent water loss. Coupled with this is

sufficient precipitation or the availability of large

amounts of water for irrigation. Meanwhile, the location

of viticulture in Rio Grande do Sul appears to be governed

more by the grape-growing and wine-making expertise of

Italian colonists who settled the upper slopes of the Serra

Geral.

The present rural economy has resulted largely from

initiatives of the government of Rio Grande do Sul which

encouraged foreign colonization. But, recent research

indicates that parts of the state's Campanha region may

be climatically more favorable for viticulture than the

colonization zones. A number of other crops, such as

bananas, manioc and sugarcane reach their southern climatic

limit in central Rio Grande do Sul.

Rugged terrain in the Serra Geral, Alto Uruguai

region and the Serra do Sudeste has severely limited mech-

anized agriculture. However, soils in the Serra Geral and

Alto Uruguai zones are derived mainly from weathered vol-

canic materials and are reasonably fertile compared with

soils in the Planalto Medio or Campanha. Temperature and

rainfall also favor the cultivation of a wide variety of

crops, including sugarcane, potatoes, sweet potatoes, black
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beans, corn and manioc. In the higher elevations, pears,

apples and other middle latitude fruits can be grown.

Environmental factors limiting agricultural production in

the highland zones of Rio Grande do Sul are soil exhaustion

and erosion. In summary, agricultural land use has been

influenced by terrain, soils and climate, but historical,

cultural and institutional factors are equally important.

Influence of Immigrants
 

Immigrant influence on agricultural practices and

land-use patterns has been strong in the colonial areas of

Rio Grande do Sul. The Serra Geral colonization zones and

similar areas in the upper Uruguay valley and Serra do

Sudeste differ from other parts of the state with respect

to crop-livestock types and size of landholdings. These

differences have been discussed in detail by Pébayle in a

study of various rural societies in Rio Grande do Sul.1

Especially different are the rural economies developed by

German and Italian colonists in similar physical environ-

ments. Even greater differences in agricultural systems

are to be found between the colonists and the traditional

gaucho of Luso-Brazilian background.

Perhaps the primary influence of German and Italian

colonists on land use was the creation of a landscape and

 

1Raymond Pébayle, "0s diffceis encontros de duas

sociedades rurais," Boletim Geografico do RGS, op. cit.
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production system that exemplified the rural traditions of

their native countries. Between 1824 and 1860, German

immigrants were encouraged by the government of Rio Grande

do Sul to establish agriculture in the forested Serra Geral.

Land grants consisted of small lots which required clearing

prior to cultivation. From this base, subsistence agricul-

ture developed which included potatoes, sweet potatoes,

manioc, corn and black beans, plus dairy animals. Tobacco

and rice production was subsequently established by these

colonists along the lower slopes of the Serra Geral and

adjacent Depressao Central, respectively. Production by

German immigrants has made tobacco a major commercial

specialty crop, primarily around Santa Cruz do Sul.

Italian colonists who settled in the Caxias do Sul

area developed small-scale subsistence agriculture after

clearing forests from their properties, but this was soon

supplemented by commercial viticulture and wine making.

Lumbering and fruit production were and remain less impor-

tant activities for farmers of Italian descent. Swine

raising and wheat cultivation were practiced by both German

and Italian groups, as well as by some colonists of Polish

descent. The small-scale agriculture developed by these

colonists is apparently due to the small size of properties

granted during that period of colonization. With the

passage of time, landholdings became increasingly fraction-

ated as properties were subdivided among the sons of origi-

nal colonos. The rugged terrain and necessity of clearing
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forests also may have encouraged a more intensive agricul-

ture in which arable land was fully utilized until it was

abandoned due to soil exhaustion. In later years new lands

became scarce and crop rotation on already cleared lands

became common. The demand for new lands encouraged the

development of similar agricultural systems in the Alto

Uruguai region. The colonization cycle has been repeated

in that region, and many colonos are now seeking new lands

elsewhere in Brazil, especially in western Parana state.

The extensive beef ranching of the Campanha, mainly

by descendants of eighteenth century Portuguese immigrants

or persons of mixed Portuguese and African ancestry, con-

trasts sharply with the small-scale diversified agriculture

in cleared forest zones. However, the relationship between

immigrant and land use appears less distinct in parts of

the Campanha and Planalto Medio near the region's major

urban centers, because of internal migration. This has

been particularly true in the Planalto Medio since 1965 due

to the expansion of soybean production. Yet, the overall

influence of immigrants on land use persists throughout

the state. An example is commercial onion production, which

is concentrated mainly between Rio Grande and the isolated

coastal community of Mostardas some 100 km to the north.

The crop remains important due to cultural tradition and

to sandy soils that possess little potential for other use.
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MarketingiDistance

Marketing distance, expressed in the form of increas-

ing transportation costs with distance, has to some extent

influenced the state's land-use patterns. However, the

cultural and physiographic diversity of Rio Grande do Sul

tend to negate the state's utility as a testing area for

land-use models such as the "Isolated State" developed by

Johann Friedrich von Thfinen in 1826.2 In its most simple

form, the von Thfinen model envisages an isolated political

state having one market in a central city. The state is

assumed to be topographically uniform throughout, i.e., an

isotropic plain. Other assumptions include a uniform cli-

mate, uniform transportation mode, and equal accessibility

and transportation costs to the central city from all points

equidistant from the center. Finally, agricultural pro-

ducers are assumed to be economically rational. The basic

tenet of the model, given these assumptions, is that those

crops yielding the highest return after production and

transportation costs will be grown nearest the city. Pro-

ducers of certain crops can, in effect, outbid producers of

other crops at given distances from the city. The result

is that a series of concentric land-use zones are formed

around the central city. Intensive agriculture (e.g., fruit

 

2J. H. von Thfinen, Der isolierte Staat in Beziehung

auf Landwirtschaft und Nationalokonomie (Rostock: n.p.,

1826).



137

and vegetable gardening) is located nearest the city, while

more extensive activities are at a greater distance.

Griffin's 1972 dissertation on agricultural land

use in Uruguay compares that nation's land-use patterns

with those of von Thfinen's "Isolated State."3 Uruguay,

which borders Rio Grande do Sul on the south, is one of the

few areas in the world that approximates the assumptions of

the von Thfinen model and for this reason was chosen by

Griffin for study. The results of Griffin's work indicate

that Uruguay exhibits a pattern of land use that does

approximate von Thfinen's's idealized model, provided that

some constraints are relaxed. Griffin identified the

following crop and/or livestock zones in Uruguay:

I. Crop Regions
 

a. Orchard-vineyard garden crops

b. Intensive crop production

0. Cereals

II. Crop-Livestock Regions
 

a. Dairy

b. Cereals-livestock

III. Livestock Regions
 

a. Cattle grazing

b. Sheep grazing

Intensive farming dominates the area closest to Montevideo,

where fruit production, viticulture and market gardening

are major rural occupations. Cereal production is farther

 

3Michael Chisholm, Rural Settlement and Land Use

(London: Hutchinson University Library, 1964). PP. 21-36.
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removed from the city, being centered in the lower Rio

Uruguay valley. Crop-livestock activities include dairying

north of Montevideo and a north-south aligned cereals-

livestock complex in west-central Uruguay. Farthest from

Montevideo are the extensive beef livestock and sheep

ranching zones immediately south of the Brazil-Uruguay

border. Sugarcane production in Uruguay's extreme north-

west, and wet rice cultivation along the western margins of

the Lagoa Mirim, deviate from the von Thfinen model.

The von Thfinen model has less applicability to neigh-

boring Rio Grande do Sul, due to less uniform terrain and

cultural influences on rural land use. Although market

gardening and dairying near Porto Alegre replicate the land-

use pattern near Montevideo, land use elsewhere in Rio

Grande do Sul deviates considerably from the Uruguayan pat-

tern. Cattle and wet rice production zones are located

within twenty km of Porto Alegre, while the Serra do Sudeste

intensive agricultural zone and the viticulture zone of the

Serra Geral are more distant. Furthermore, the Alto Uruguai

and Serra Geral zones of colono agriculture are separated

by the large mechanized soybean-wheat zone in the Planalto

Medio, an area of more extensive land use. An additional

departure from the von Thfinen model is the presence of a

major wet rice region in Rio Grande do Sul bordering

Argentina and Uruguay, 450 km west of Porto Alegre. How—

ever, much extensive livestock production is distant from

the city. In general, crop-livestock patterns do not follow
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the von Thfinen model, since market distance, although

important, is subordinate to other factors in many areas.

Institutional Factors
 

Institutional factors, including landholding and

land tenure systems, have greatly influenced crop-livestock

land use in the state. Of particular significance was the

establishment of extensive cattle ranching in the grassland

expanses of Rio Grande do Sul during Spanish and Portuguese

colonial times. Beef cattle were introduced by Spaniards

from the Rio de la Plata region in 1634, and subsequent

influences of the Jesuit missions as centers of ranching

reinforced the livestock tradition.4 Shortly after 1800,

when Portugal achieved control over Rio Grande do Sul from

the Spaniards, large tracts of land or sesmarias were
 

granted to soldiers and nobles by the Portuguese Crown.

Thus, the present system of large landholdings character-

ized almost exclusively by ranching can be traced back

several centuries. The chief settlement and production

unit in the region is the fazenda or estancia. In this type

of enterprise labor demands are low compared with agricul-

ture, as is yield per unit area. Idle land on the fazenda

is commonly rented to tenant farmers or arrendatérios who
 

pay a specified amount of money in exchange for permission

to cultivate the land. Sharecroppers or parceiros, however,
 

 

4Programa 40a Exposigéo de Animais (Porto Alegre:

Secretaria de Turismo do Rio'Grande do Sul, August, 1977),

p. 4.
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must turn over a portion of their livestock or produce to

the landowner in lieu of monetary payment for use of the

land. Rental and sharecropping agreements are more often

verbal than written. No title is given, and the needs of

arrendatarios and parceiros have traditionally been sub-
  

ordinated to those of the large landowner. Small-scale

agriculture is not important in the region, except where

colonies have been established. The most successful of the

latter is Colonia Nova, south of Bagé. The fazenda remains

the chief focus of economic activity and is an expression

of rural society and culture as well.

In marked contrast to the Campanha were the

government-sponsored colonies established by settlers from

Portugal near Rio Grande and Porto Alegre, and later by

German and Italian colonists in the state's hilly forested

zones. Unlike the Campanha, the colonias were devoted to

intensive production of subsistence crops. Landholdings

were small and yields high per unit area, as compared with

southwestern Rio Grande do Sul. Moreover, the settlers had

title to the land and used family manual labor rather than

outside workers as a means of production. Although tenant

farming and sharecropping are still found in the colonial

zones, most agriculturalists depend upon themselves rather

than others for their economic livelihood.

Crop demand and high market prices have further

influenced land-use patterns, especially since 1950. The

initiation of minimum price supports for wheat in the 19503
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was an attempt by the federal government to achieve self-

sufficiency. Mechanized wheat production assumed importance

in the Planalto Medio, an area formerly devoted to cattle

raising. In more recent years, soybean production has been

stimulated greatly by an increasing world demand for soybean

oil, soybean cake and other soya derivatives. With rising

free market prices, soybeans for export assumed great impor-

tance as a foreign exchange earner for Brazil. Soybean

cultivation has consequently surpassed that of wheat in the

state's central plateau. Production of the crop is still

increasing and the area devoted to soybeans has expanded

continually since 1965.

Government reforestation and agrarian reform pro-

grams are factors that have influenced crop-livestock land

use to a lesser extent. Some abandoned lands in originally

forested zones have been reforested with eucalyptus and

acacia. Land-use change was most significant in the

Depressao Central, the southern margin of the Serra Geral

and the northern Atlantic littoral. Although some expro-

priation and resettlement projects have been undertaken by

the Instituto Nacional de Colonizagao e Reforma Agraria

(INCRA) in recent years, only minor changes in land use

have occurred as a result.

Agricultural Land Use and Crop-

Livestock Regionalization

A major objective of this dissertation is to examine

existing crop-livestock land use, and to identify and
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delimit the rural land-use regions of Rio Grande do Sul.

To the extent possible, the regions have been delimited

according to their true geographic area, rather than by

municipio or other minor civil division. Existing agricul-
 

tural land-use maps, including a l:750,000 scale map based

on 1965 air photographs, and published in 1972, were con-

sidered too outdated for the determination of present-day

crop-livestock land use. Considering the great changes

that have occurred in some parts of the state in recent

years, the preparation of a new map was imperative. A

l:l,500,000 scale land-use map was therefore compiled and

drafted (see Appendix). A primary source of information for

the new map was a complete set of l:ll0,000 scale air photo—

graphs taken in May 1975, which was made available for

interpretation through the Central de Comandos Mecanizados

de Apoio 5 Agricultural (CEMAPA). The information was

verified through ground checks conducted via field traverse.

The crOp-livestock regionalization for this study

was formulated after careful evaluation of numerous sources

of information. The agricultural land—use map served as a

major source document for this effort. However, information

obtained from other studies, as well as crop-livestock

production data for each of the state's 232 municipios, was
 

also given attention.
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Types and Patterns of Agricul-

tural Land Use

Land-use categories shown on the map are:

(l) Livestock Raising, (2) Small-Scale Diversified Agricul-

ture, (3) Soybean-Wheat Double Cropping, (4) Wet Rice,

(5) Second Growth Vegetation, (6) Original Vegetation,

(7) Sand, Dunes and Beach Ridges, (8) Marsh and Other

Poorly Drained Areas, and (9) Principal Urban Centers.

The extensive livestock zone covers approximately

half of the state's total area and therefore occupies as

much space as all remaining land uses combined. This type

of land use clearly dominates in western and southwestern

Rio Grande do Sul, particularly near the Brazil-Uruguay

border. Hence, the term fronteira, which is loosely applied
 

to this section of Rio Grande do Sul, is a continuation of

the extensive cattle and sheep ranching zone examined by

Griffin in neighboring Uruguay. The extensive livestock

zone covers essentially all of the state's Campanha or

natural grassland zone. The southern portion of the state's

Planalto Medio is also included within this zone, as are

jparts of the Rio Uruguai lowlands to the west. A separate

large zone of extensive livestock raising is found in the

l1igh campos to the north of the Serra Geral bordering Santa

(Satarina. And, a very small area of extensive beef-

llivestock production has developed near Soledade, southeast

0f Passo Fundo .
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A second major land-use type is small-scale diversi-

fied farming. Three major zones occur. The largest is

north of Porto Alegre in the Serra Geral and centers on the

old German and Italian colonial district. It is bounded on

the south by the Serra Geral escarpment, which extends

immediately inland from Torres on the east to an area about

eighty km west of Santa Maria. The north-south extent of

the zone averages about 150 km in its central portion.

However, the zone narrows abruptly to the east and west.

Near Torres and Osério in the east, its north-south extent

is only about twenty-five to forty km. West of Santa Maria

it is a finger-like projection of small-scale agriculture

extending into the beef-livestock ranching zone. A small

area of similar land use occurs immediately southeast of

Porto Alegre. The Alto Uruguai region of Rio Grande do

Sul is basically devoted to small-scale diversified agricul-

ture extending roughly from Erechim westward to Santa Rosa.

The zone is not contiguous in terms of land use. In north-

west Rio Grande do Sul, areas of large-scale soybean-wheat

production occur within or adjacent to small—scale agricul-

tural areas. The Serra do Sudeste, in part, is also a zone

of small rural landholdings. Two main areas are found

within the Serra do Sudeste, one to the northwest of Camaqua

and a second northwest of Pelotas.

Three major and one minor wet rice production zones

occur in Rio Grande do Sul, occupying about 10 percent of

the state's total area. The most extensive area is along



145

the western margins of the Lagoa dos Patos and along both

the eastern and northwestern margins of the Lagoa Mirim.

The southwestern margin of the Lagoa Mirim lies within

Uruguayan territory and is a southward continuation of the

adjacent Brazilian rice production zone. A second major

rice region is in the Rio Uruguai lowlands from Barra do

Quarai northeastward to 850 Borja, a distance of 200 km.

It varies from less than ten km in width near Uruguaiana to

fifty km at the junction of the Rio Uruguai and Rio Ibicui.

Wet rice cultivation on the opposite shore in neighboring

Argentina is less important, and beef ranching dominates.

The Depressao Central is the third rice growing region.

Riziculture began here in the early twentieth century and

expanded to include the Lagoa dos Patos margins and Rio

Uruguai valley. The region extends from immediately south

of Santa Maria eastward nearly 250 km to Porto Alegre.

Wet rice production again occurs east and southeast of

Porto Alegre where the Depressao Central meets the flat

coastal plain and northwestern margin of the Lagoa dos

Patos. Other smaller but still significant zones of wet

rice are found in the Rio Santa Maria floodplain south of

Rosario do Sul, and near Dom Pedrito and Bagé. In summary,

wet rice cultivation is widely dispersed in the state and

corresponds closely with the occurrence of coastal lowlands,

river valleys or natural depressions.

The soybean-wheat zone of Rio Grande do Sul occu-

pies about the same total area as riziculture, but the
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distribution of plantings is much less widespread. It forms

a contiguous agricultural region in the state's Planalto

Medio. The region is characterized by large-scale mech-

anized production of both soybeans and wheat and has

expanded greatly in area since 1965. It has a maximum east-

west width of about 300 km and extends from an area immedi-

ately northeast of Passo Fundo westward almost to $30 Borja

on the Rio Uruguai. The soybean-wheat region is bordered

on the north by small-scale subsistence landholdings which

predominate in the Alto Uruguai region of Rio Grande do

Sul. The southern boundary of large-scale soybean and wheat

cultivation is not well defined except southeast of Passo

Fundo. Along the region's southeastern margin, soybean-

wheat cultivation gives way abruptly to beef raising near

Soledade. To the northeast and southwest, surface relief

is more pronounced and subsistence agriculture replaces

mechanized soybean-wheat operations. The southern and

western margins of soybean-wheat cultivation constitute a

rural land-use transition zone where the expansion of soy-

bean cultivation is replacing traditional ranching. This

transition zone was devoted almost exclusively to cattle

production in 1965, but favorable market prices for soybeans

have resulted in significant land-use change. Similar

changes have occurred farther south near Cachoeira do Sul,

Sao Gabriel, and Alegrete for the same reason. In contrast,

expansion of large-scale soybean cultivation to the north-

east has been slower, due in part to rugged terrain. Instead,
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production of the crop has increased on small landholdings

adjacent to this region.

Sizeable areas of second growth forest cover less

than 1 percent of Rio Grande do Sul. Eucalyptus and acacia

trees have been planted extensively in many areas, particu-

larly along the southern margin of the Serra Geral.

Reforested zones extend fifty to one-hundred km east of

Santa Maria and near the Rio Jacui interfluve. Farther

eastward, reforested areas exist from $50 Leopoldo to

Taquara and also from northeast of Sao Francisco de Paula

northward to the Rio Grande do Sul-Santa Catarina border.

Other major zones of second growth vegetation occur immedi-

ately north and northwest of Caxias do Sul in the upper

Serra Geral, along the Rio Camaqua adjacent to the Lagoa

dos Patos, and west of Tramandai on the Atlantic coast.

These range from about twenty-five to several hundred

square km in extent. Much smaller areas of second growth

vegetation or ggpég are virtually ubiquitous throughout

the Serra Geral and Alto Uruguai. They form an integral

part of the rural landscape where land clearings or Egggs

have been abandoned because the soil has been exhausted

and vegetation allowed to regenerate. In addition,

eucalyptus has been widely planted in woodlots throughout

the flat Lagoa dos Patos region and much of the Campanha

where it serves as a source of fuel, building material

and shade.
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Because of widespread deforestation for agricul-

ture, few original forest tracts remain in Rio Grande do

Sul. There are only two large tracts of several hundred

square km each, both in the extreme north. Areas of marsh

or other poorly drained land are of little importance for

crop cultivation, although aquatic plants are sometimes

used as forage for cattle. The largest such area is

immediately southwest of Pelotas, along the Canal de Sao

Goncalo. Two others occur on the eastern margin of the

Lagoa Mirim. A third marshy zone is in the Rio Uruguai

lowlands from Uruguaiana to $50 Borja. In addition,

’extensive areas of poorly drained land occur in the upper

Rio Ibicui and Rio Santa Maria valleys midway between

Santa Maria and Alegrete.

The state's remaining land area is classified as

urban. Metropolitan Porto Alegre is encroaching on areas

to the southeast and north that were formerly devoted to

small—scale market gardening. Some land previously in

rice has been converted to industrial use on the city's

northeastern margin. However, little urbanization has

occurred west of the city on the opposite shore of the Rio

Guaiba.

Background on Agricultural

Regionalization

 

 

The identification and delimitation of land-use

regions in Rio Grande do Sul are dependent upon the cri-

teria employed. The Secretaria da Agricultura of Rio Grande
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do Sul is charged with overall agricultural planning on the

state level. This organization has delimited eleven regions

based upon topographic considerations rather than crop-

livestock type.5 These regions are the (l) Alto Uruguai,

(2) Campos de Cima da Serra, (3) Planalto Medio,

(4) Missoes, (5) Encosta Superior do Nordeste, (6) Encosta

Inferior, (7) Depressao Central, (8) Campanha, (9) Serra

do Sudeste, (10) Encosta do Sudeste, and (11) Litoral.

These regions correspond with the various physiographic

areas of the state, except for Missoes the name of which

is historical in context. However, such a typology is

useful only for general planning purposes, since no mention

of a crop-livestock type is made.

The crop-livestock regionalization used by the

federal government (Ministério da Agricultura) is more

specific. For general planning purposes, Brazil is divided

into five major geoeconomic regions. These include (1) the

North, (2) the Northeast, (3) the Center-West, (4) the

Southeast, and (5) the South, which includes Rio Grande do

Sul. These are each subdivided into much smaller units

termed "Homogeneous Microregions," which consist of

municipios sharing similar physiographic, historical or
 

crop-livestock bases. Thus, Brazil's homogeneous micro-

regions possess similar geoeconomic and socio-economic

 

5Information obtained through personal interview

at the Secretaria da Agricultura, Seccao de Producao

Vegetal, Porto Alegre, September 1977.
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Figure 13.--Rio Grande do Sul, Municipios and Homogeneous

Microregions I.
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Figure l4.--Rio Grande do Sul, Municipios and Homogeneous

Microregions II.
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Table 2.--Nunicigios and Homogeneous Microregions.
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characteristics that give a distinct subregional identity.

Since the distinction is based largely on varying cultural

and crop-livestock combinations, much of Brazil's crop-

livestock production information and statistical data is

published on the homogeneous microregion level. The data

normally are further disaggregated, with crop-livestock

information also being published on the municipio level.
 

Rio Grande do Sul's 232 municipios are grouped into twenty-
 

four homogeneous microregions for state and national

planning purposes (see Figures 13 and 14, and Table 2).

A detailed national regionalization of crop-

livestock activities was recently prepared by the Instituto

Nacional de Colonizacao e Reforma Agraria (INCRA) at the

homogeneous microregion level.7 Eight distinct crop-

livestock regions are identified in Rio Grande do Sul.

This regionalization is based upon a grouping of the

state's twenty-four homogeneous microregions into units

that are similar in terms of crop-livestock land-use char—

acteristics. CrOp-livestock regions identified in Rio

Grande do Sul include: (1) Soybeans-Wheat, (2) Soybeans-

Wheat—Maize-Swine, (3) Beef Cattle, (4) Rice, (5) Tobacco,

(6) Grapes, (7) Market Gardening, and (8) Diversified

 

6Anuario Estatistico do Brasil, 1976, pp. 19, 115-116.
 

7Regioes Homogéneas da Agricultura (Brasilia:

Ministério da Agricultura, Instituto Nacional da Colonizacao

e Reforma Agréria [INCRA]/Universidade Estadual de Campinas

[UNICAMP], 1976).
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Small-Scale Farming. Among the various maps published in

the study were five of different crop-livestock regions, one

for each of the nation's major geoeconomic regions. Rural

land use in Rio Grande do Sul was depicted with that of

Santa Catarina and Parana states. This regionalization

provides a reasonably good overview of crop-livestock land

use in Brazil for national planning purposes, for which it

was intended. However, the regionalization is too general

for detailed analysis or agricultural planning at the state

level. The eight regions delimited in Rio Grande do Sul are

approximations in terms of the spatial extent of crops and

livestock, since they are based on "microregion" boundaries.

In addition, significant agricultural activities are

deleted in most of the regions for the sake of generali-

zation. One such example is the upper Rio Uruguai valley

which, although classified within the soybean-wheat zone,

is also an important producer of black beans, manioc and

other food crops.

Agricultural land use and regionalization studies

specifically on Rio Grande do Sul have provided information

on crop-livestock land use. Pfeiffer's 1967 comparative

study of crop-livestock land use in the Campanha and Alto

Uruguai regions includes an agricultural land-use/regional-

O I 8 I I O I O

ization map. Seven major regions are identified and

 

8Pfeiffer, "Kontraste in Rio Grande do Sul: Campanha

Und Alto Uruguai," 1967.
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delimited in that study. These include areas of swine cul-

ture and beef cattle raising in the livestock category,

as well as zones devoted to the cultivation of black beans,

manioc, soybeans, tobacco, and grapes. The spatial extent

of these regions is quite accurately depicted. The boun-

dary of each represents the actual limit of a particular

rural economic activity, rather than that of a municipio
 

in which a particular crop or livestock product dominates.

The value of Pfeiffer's regionalization becomes apparent

when the following is considered. In areas where small

municipios predominate, regionalizations based upon
 

municipio-level data may differ only slightly from the
 

actual boundaries of crop-livestock regions. However,

regions delimited by boundaries of large municipios may
 

differ greatly from reality, since regional boundaries are

determined on the basis of the predominant land-use category

in each of these civil divisions.

A limiting factor of Pfeiffer's study is that sub-

stantial land-use change has occurred since the study was

undertaken. The area devoted to black beans in Rio Grande

do Sul in 1977 was much less than in 1967. Conversely, the

soybean-wheat region expanded greatly during this period,

due largely to favorable market prices.

The most detailed land-use regionalization to date

is the 1975 study coordinated by Geografo José Alberto

Moreno of the Central de Comandos Mecanizados de Apoio a
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Agricultura (CEMAPA).9 This regionalization was derived

from factor analysis, grouping analysis and discriminant

analysis on 1970 crop—livestock production data for each of

the state's 232 municipios. Twenty-two crops and three
 

livestock products were included in the factor analyses.

Six production variables were employed for each crop,

including: (1) density in km per hectare, (2) percentage of

production in relation to the state total, (3) percentage

of hectares in relation to the state total, (4) density

in cruzeiros per square km, (5) percentage of cruzeiros
  

in relation to state total, and (6) percentage of hectare/

cruzeiros in relation to the total for Rio Grande do Sul.
 

The third and sixth variables were omitted for cattle and

sheep raising, while the second and fifth were deleted in

the case of swine culture. These variables were then can-

solidated using factor analysis in which twenty-eight fac-

tors determining land use were identified from the original

variables. From this analysis, seven major agricultural

land-use regions were identified: (1) traditional agricul-

ture, (2) wheat-soybeans-flax, (3) rice, (4) rye-barley,

(5) cattle, (6) black beans, and (7) onions. A cluster

analysis followed the factor analysis routines in which

these seven regions were analyzed with respect to each of

the state's municipios. An excessive number of regions
 

 

 

9Moreno et al., Regionalizagao do espago agrfcola

do Rio Grande do Sul, 1975.
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resulted and further attempts were ruled out. A five-stage

multi—discriminant analysis was then undertaken. Crop-

livestock regions of various sizes were delimited in the

course of these analyses, and variables were added and later

substituted until a satisfactory regionalization was

obtained. In the final analysis, sixteen crop-livestock

regions were delimited using twenty variables. The regions

are statistically homageneous, although not spatially con-

tiguous in all cases. For conceptual and planning purposes,

the sixteen regions can be reduced to four larger groups,

each representing a different type of crop-livestock

activity.10 The four groups are:

I - stagnant areas of poorly developed traditional

agriculture using rudimentary and/or outmoded

techniques.

II - traditional areas of commercial specialty crap

production that are of considerable economic

significance to Rio Grande do Sul.

III - areas of traditional agricultural and cattle ranch-

ing that are evolving or being transformed into

commercial agricultural zones where mechanization

and modern technology are employed.

IV - typical commercial cattle ranching and wet rice

areas characterized by high-quality livestock.

Each of the sixteen crop-livestock regions is classified

in one of the four agriculture-type categories. Six of the

regions are zones of traditional agriculture. These

include regions of (l) diversified products, (2) diversified

products with barley and maize predominating, (3) diversified

 

10Ibid., pp. 4-25.
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products with a predominance of black beans, (4) diversified

products with tobacco and sugarcane, (5) livestock products

with rice, onions, tobacco, and beef cattle, and (6) diver-

sified products with soybeans. Four land-use regions fea-

ture traditional agriculture specializing in the commercial

production of tobacco, grapes, sugarcane and onions, respec-

tively. Three regions are zones of traditional agriculture

and ranching undergoing transformation into commercial wheat-

soybean-flax cultivation. They include areas of high, medium

and low production density. The fourth major agricultural

type, commercial ranching and wet rice, is represented by

three regions devoted to wet rice cultivation and the rais-

ing of beef cattle and sheep. These regions, each featuring

the same products, are areas of high, medium and low pro-

duction density, respectively.

The quantitative regionalization study coordinated

by Moreno is a major contribution toward an increased under-

standing of rural land use in Rio Grande do Sul. Major

crop-livestock complexes are identified, and the delimita—

tion of regions is accurate where small municipios predomi-
 

nate. However, as noted earlier, such regionalizations are

necessarily less accurate where large municipios prevail.
 

Statistical analyses relegated each municipio to one of the
 

sixteen crop-livestock regions, depending upon its dominant

land use. Yet, the land-use category assigned to large

municipios was not always representative of all rural land

use in those civil divisions. For example, the municipios
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of Uruguaiana, Itaqui and 850 Borja, in extreme western

Rio Grande do Sul, are important for wet rice as well as

cattle and sheep. However, they are classified as zones of

livestock production in Moreno's work.11 This by no means

negates the value of that study, but demonstrates that even

the best statistical analysis is subject to limitations.

An earlier study of Rio Grande do Sul's crop-

livestock land use was prepared in 1964 by Gastal, an ASCAR

agronomist. The study is shorter and less analytical than

Moreno's 1975 work but nevertheless was a useful planning

document for extension personnel. Maps of nine crop and

four livestock zones were prepared as well as a map of the

crop-livestock regions of Rio Grande do Sul, in which the

regions were groups of contiguous municipios having similar
 

economies. The study was a major contribution at the time

of publication since there was need for such an appraisal.

Furthermore, it provided this researcher with a means for

assessing spatial changes in crop-livestock zones through

time.12

 

11Ibid., Mapa 2,Regionalizagao do espago agricola,

Resultados (Map).

 

 

12Edmundo Gastal, Contribuigao ao zoneamento

agricola do Rio Grande do Sul, 1964.

 



CHAPTER VI

CROP-LIVESTOCK REGIONS OF RIO GRANDE DO SUL

Rio Grande do Sul has eight major crop-livestock

regions, one of which contains nine subregions. Some

regions occur as a single area while others, although homo-

geneous in crop or livestock type, landholding size and

production characteristics, are not contiguous. The eight

major regions are: (l) small-scale diversified agriculture,

(2) viticulture, (3) tobacco, (4) sugarcane, (5) onion,

(6) soybean-wheat, (7) extensive ranching and (8) rice-

livestock (see Figure 15). The small-scale diversified agri-

culture region consists of nine subregions. These sub-

regions are: (a) nonspecialized diversified agriculture,

(b) Porto Alegre market gardening, (c) dairying,

(d) pineapple-banana, (e) corn-soybean-swine, (f) black

bean, (g) soybean-wheat, (h) corn—black bean, and

(i) vegetable-fruit-dairying (see Figure 16).

The small-scale diversified agriculture region is

composed of noncontiguous zones of subsistence agriculture.

Small farms established by descendants of German and

Italian colonists characterize the region. A great variety

160
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of crops is grown, while swine culture and dairying are

also well developed in some areas.

Closely related to the small-scale diversified

agriculture region in terms of landholding size, farm labor

structure and in some cases ethnic influence, are the

(l) viticulture, (2) tobacco, (3) sugarcane, and (4) onion

regions. However, they differ from it in that they are

zones of specialty agriculture which produce mainly for

commercial marketing rather than subsistence. Small-scale

diversified agriculture for subsistence is common to each

region, but commercial production of a specific commodity

predominates.

The soybean-wheat region includes areas of estab-

lished soybean-wheat cultivation, and a transition zone where

soybean cultivation is gradually replacing beef ranching.

Medium to large landholdings and mechanized cultivation

characterize the entire region.

The extensive livestock ranching region is the

largest of Rio Grande do Sul's agricultural zones. Commer—

cial livestock raising on extensive properties clearly

dominates the region's economy. However, a limited amount

of farming also occurs. Wet rice, sorghum, sunflowers and

wheat are important in some areas.

The rice-livestock region is devoted mostly to rice,

while beef cattle production is secondary. The rotation

of rice and cattle on large landholdings is common practice,



163

with cattle being pastured on rice straw on fallow lands

after the harvest.

The soybean-wheat, extensive livestock ranching,

and rice-livestock regions differ markedly from the first

five regions discussed. Properties are medium to large,

rather than small. Mechanization and hired or tenant farm

labor predominate, in place of family farm labor, and

capital rather than labor inputs are the rule. Subsistence

agriculture is generally of little importance.

Small-Scale Diversified Agriculture

The region of small-scale diversified agriculture

is composed of three separate areas having similar rural

economies: the Serra Geral, Alto Uruguai, and eastern margin

of the Serra do Sudeste. Small landholdings, family manual

labor and subsistence production of foodstuffs characterize

these areas, although commercial agriculture is increasingly

significant.

Viticulture
 

The commercial viticulture region of Rio Grande do

Sul is located approximately 125 km north of Porto Alegre

in the upper Serra Geral, at a mean elevation of about 700

m. The region is small, measuring about 45 km from east to

west and slightly less from north to south. It includes

nine municipios, which produce about 98 percent of the
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state's grapes.l In turn, Rio Grande do Sul produced 63

percent (402,000 tons) of the nation's grapes in 1976, a

figure nearly triple that of Sao Paulo state, which ranks

second.

Some 18,000 to 20,000 farmers, nearly all of Italian

descent, cultivate grapes in the region. Of these, 10,000

to 12,000 are private landowners, or proprietérios, and the
 

remainder are renters (arrendatarios) or Sharecroppers
 

(parceiros). Nearly all of the grapes are used for wine
 

making, but 2 percent are consumed as fresh fruit or grape

juice.

Most of Brazil's major wine-making firms are located

in the larger urban centers of the viticulture region,

including Caxias do Sul, Bento Gongalves and Garibaldi.

Garibaldi leads with nine firms, followed by Bento

Gongalves with five. Caxias do Sul is third with three

firms, while Flores da Cunha, immediately to the north, has

one. The small town of Viamao, adjacent to Porto Alegre,

is an extra-regional producer. The remaining 60 percent

of the state's wine comes from nineteen grape cooperatives

 

1Information obtained through personal interview at

the Unidade de Execucao de Pesquisa de Ambito Estadual de

Bento Goncalves (UEPAE/BC), of the Empresa Brasileira de

Pesquisa Agropecuaria (EMBRAPA), Bento Gongalves, Rio Grande

do Sul, 1977.

2Anuario Estatistico do Brasil, 1976, p. 166.

3Information obtained through personal interview at

UEPAE/BC, op. cit., November 1977.
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within the region, located in Caxias do Sul (5), Farroupilha

(3), Garibaldi (3), Bento Goncalves (3), Flores da Cunha

(3), $50 Marcos (l) and Antonio Prado (l).4

Bento Goncalves, although much smaller in size than

Caxias do Sul, is the major center for grape growing and wine

making while the latter occupies second place. Garibaldi,

located about ten km south of Bento Gongalves, ranks third

in grape and wine production. Caxias do Sul was the origi-

nal focus of these activities but lost its prominence to

Bento Goncalves when the economic base expanded to include

manufacturing, particularly metallurgic products, silver-

ware and cutlery. However, viticulture and wine making

remain important pursuits but the percentage of persons

employed in these activities is lower because of the city's

much larger size. Factors responsible for the westward

shift of production may include the loss of advantage that

Caxias do Sul originally enjoyed on early north-south trans-

portation routes, as additional roads were built. Secondly,

the "early start" of Caxias do Sul as a regional center and

the availability of capital probably encouraged the estab-

lishment of other industries, thereby expanding the city's

economic base.

A major problem in the viticulture region has been

the selection of grapevines that are disease-resistant, yet

 

4Information furnished by the Instituto de Pesquisas

Enologicas, Caxias do Sul, Rio Grande do Sul, November 1977.
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high in sugar content. American grape varieties, including

the Isabel and Concord and their hybrids, are disease-

resistant and widely planted in the zone. In addition,

some vineyards have been established near Bagé in southern

Rio Grande do Sul by a private American firm to evaluate the

possibilities of mechanized viticulture.5 The suitability

of the Campanha for viticulture, given its less humid cli-

mate and cooler winters is also being studied.

Tobacco

The state's tobacco region encompasses seven

municipios along the southern margin of the Serra Geral
 

about 100 km west-northwest of Porto Alegre. Small land-

holdings characterize nearly all of the region, and tobacco

culture on these properties constitutes about 90 percent of

the rural economy.6 Rio Grande do Sul is Brazil's largest

tobacco producer. In 1976 some 112,300 tons (37.6 percent)

of the national total of 298,536 tons were produced in the

state.7 Flue-cured Virginia tobacco, amarelinho and galpao
 

tobacco, and air-cured Burley tobacco are the major types

grown. About 45 percent of tobacco lands are devoted to

Virginia tobacco and an equal amount to amarelinho and
 

 

51bid.

6Information obtained through personal interview at

the Companhia de Fumos Santa Cruz, Santa Cruz do Sul, Rio

Grande do Sul, November, 1977.

7Anuario Estatistico do Brasil, 1976, p. 169.
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galpao. Burley tobacco occupies the remaining tobacco-

producing properties.8 Rio Grande do Sul's Virginia and

Burley tobacco is exported, while amarelinho and galpao
 

are marketed domestically.

The major agricultural trade center of the tobacco

region is Santa Cruz do Sul, on the southern margin of the

Serra Geral adjacent to the Depressao Central. The city of

Venancio Aires, to the northeast, is a secondary tobacco

and rural trade center.

Seventeen tobacco firms operate in the region, of

which sixteen are located in Santa Cruz do Sul and one in

Venancio Aires. Companies operating in the region represent

both national and foreign commercial interests. Seven are

Brazilian and four are American multinational firms. The

remaining six are British-American, British-Dutch, Rhodesian,

German and Japanese. Four of the companies produce cigar-

ettes for the Brazilian market, while the remainder export

tobacco mainly to Western Europe and the United States.9

Technical assistance to tobacco growers is provided

almost exclusively by nine private firms. Company tech-

nicians advise growers on seed types, planting procedures,

harvesting methods, fertilizer use and disease control.

Agricultural credit is also available through tobacco firms.

 

8Information obtained through personal interview

at the Companhia de Fumos Santa Cruz, op. cit.

91bid.
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Credit is furnished to the farmer on the premise that the

company will be reimbursed from the sale of tobacco. The

sale may be directly to the company or through a tobacco

buyer who purchases the crop from the growers and sells to

the firm. Thus, a close dependency exists between the

tobacco grower and tobacco firm. A complete technical

assistance program, including credit, helps the small farmer

and assures a consistent supply of high quality tobacco for

the company.

In total, about twenty agronomists are employed by

the region's tobacco firms. Each agronomist trains five to

ten instructors who, in turn, each attend fifty to sixty

tobacco growers. This "multiplier effect" in agricultural

extension has been successful. In 1977, about 8,000 growers

. . . . . 1

received technical aSSistance in this manner. 0

Sugarcane
 

A third specialty crap of Rio Grande do Sul is

sugarcane, grown mainly along the lower slopes of the Serra

Geral immediately northwest of Osério. The commercial

sugarcane region is very small, roughly comparable to the

commercial viticulture region in the Italian colonial zone.

The cane is grown on small properties in areas of rolling

or rugged relief and on large properties of the adjacent

Atlantic coastal plain. The only sugar refinery in Rio

 

loIbid.
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Grande do Sul is operated by Agficar Gaucho, S.A. (AGASA), a

mixed enterprise in which the state government has a con-

trolling interest. About 9 percent of the total sugarcane

refined comes from large company properties. The remaining

91 percent is produced by farmers on small hillside prop-

erties who, in turn, sell their crop to the firm.11

Rio Grande do Sul is not a major producer of cane,

since most of its area is climatically unsuited for cane

cultivation. The state produces only 4 percent of its con-

sumption, with the balance imported largely from Sao Paulo

state. Nevertheless, government planners working in con-

junction with AGASA are trying to bring suitable lands under

cultivation and increase production. In 1977 AGASA produced

110,000 tons of sugarcane, 82 percent of which was grown

on small properties.12 Nearly all of the crop was refined

by AGASA for the Porto Alegre urban market. The company

also sells molasses to major livestock feed companies head-

quartered in greater Porto Alegre.

As in the tobacco region, there exists a close

dependence between the small producer and the firm that

buys, refines and ultimately markets the crop. AGASA pro-

vides technical assistance and production incentives to

 

11Information obtained through personal interview

at Agficar Gaucho, S.A. (AGASA), Osorio, Rio Grande do Sul,

November, 1977.

lzIbid.
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growers, and in recent years increased sugarcane yields have

reflected this effort. The company would like to see more

small farmers grow sugarcane and is promoting expansion of

production near Torres. Increased production involving

more agriculturalists would have positive social effects

not only in this region, but also in the banana-pineapple

zone northeast of Osorio. The rural economy in the latter

area is depressed, and expansion of sugarcane into the zone

would help stem rural outmigration to Porto Alegre.

Onions

Rio Grande do Sul's onion region extends from

Mostardas southwestward to Pelotas and Rio Grande. It

covers the southern half of a narrow peninsula separating

the Atlantic Ocean and the Lagoa dos Patos, plus the south-

ern lagoon margin. The peninsula is a longshore bar com-

posed of recent sediments deposited by ocean currents and is

a poorly vegetated zone of coastal dunes and mud flats. In

contrast, the southern margin of the Lagoa dos Patos is

marshland.

Where conditions permit, onions are grown on small

properties, mainly by descendants of immigrants from Portugal

and the Azores. In 1976, Rio Grande do Sul led Brazil in

onion production. Nearly 136,000 tons, or 32 percent of

the national total of about 432,000 tons, were harvested in
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13
the state. Parts of the three large municipios of

 

Pelotas, Rio Grande and Mostardas, as well as the municipio
 

of 850 José do Norte, comprise the region. Together they

account for more than 60 percent of the state's 1976 har-

vest, with 850 José do Norte occupying first place.14

Serious problems confront onion producers in the

peninsular portion of the region. Among these are dune_

encroachment and isolation, particularly in the area immedi-

ately south of Mostardas. Coupled with isolation is the

lack of suitable farm-to-market access between Mostardas and

$50 José do Norte. Truck transport is via an unimproved

road that is often blocked by drifting sand or made impass-

able by summer rains.15 Also, government technical assist-

ance has traditionally been lacking, but attention is now

being paid to the needs of producers.

Onions grown in the region are marketed principally

in Sao Paulo, but some shipments are destined for Porto

Alegre. Most of the onions are marketed through Produtos

Gafichos, S.A. (PROGASA), a government-controlled enterprise

in Sao José do Norte.

 

13Anuario Estatistico do Brasil, 1976, p. 169.

14Plano anual degprodugao e abastecimento para

1977/78 (Porto Alegre: Secretafia da Agricultura, Comissao

Estadual de Planejamento Agricola (CEPA/RS), 1977). P. 45.

15"As dunas invadiam Sao José do Norte-Hoje estao

controladas," Folha da Tarde (Porto Alegre), September 5,

1977, 32-33.
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Onion production in Rio Grande do Sul remained stable

from 1974 through 1976. However, dramatic increases occurred

in $50 Paulo state during the same period, with the latter

contending for first place in 1976.16

Soybeans and Wheat
 

The soybean-wheat region covers most of the Planalto

Media of Rio Grande do Sul. It is bordered by areas of

diversified agriculture on the north and southeast and

extensive beef cattle areas on the east and southwest.

Mechanized soybean-wheat cultivation on medium and

large properties dominates the rural scene, and the region

contrasts sharply with the Alto Uruguai zone in size of

landholdings and land tenure systems. Absentee ownership

and jointly owned properties are common, and large commercial

enterprises characterize the region's economy. The level of

agricultural innovation is high, as is use of government

agricultural extension services. The core area of soybean

production extends from Santa Angelo on the west to Passo

Fundo on the east, including portions of eight municipios.

The major wheat production zone is centered farther

westward within the region. The Cruz Alta-Santa Angelo-

Girua axis is the principal area, but wheat cultivation

near 850 Borja in the Rio Uruguai lowlands is also signifi-

cant. Wheat assumed importance in the region following

 

16Anuario Estatistico do Brasil, 1976, p. 169.
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World War II. By 1947 Brazil had increased its production

to 200,000 tons, most of which was grown in the Planalto

Mggig. National self-sufficiency in wheat became a major

goal at this time, and wheat cultivation was encouraged.

Production in Brazil reached 500,000 tons in 1950 and more

than 1,000,000 tons by 1956. Nearly 2,000,000 tons were

produced in 1971 and slightly more than 3,000,000 tons in

1976.17 Despite such increases, national self-sufficiency

has not been achieved. In the Planalto Medio yields are

variable from year to year depending largely upon winter

temperatures, and disease.

Wheat production in Rio Grande do Sul averaged

slightly less than 1,500,000 tons from 1970 through 1977.

However, shortfalls in 1972 and 1977 resulted in harvests

18 ’Suchof only 623,000 tons and 709,000 tons, respectively.

oscillations necessitated imports and led some producers

to abandon the crop. A drought in 1978 reduced soybean

production but resulted in a wheat bumper crop exceeding

1,400,000 tons.19

 

17"O Brasil na produ 50 mundial do trigo,"

COTRIJORNAL, Ijui Rio Grande do Sul, Ana 5, No. 44 (August

1977): 16.

 

18Information obtained at the Comissao Estadual de

Planejamento Agricola (CEPA/RS), Porto Alegre, November,

1977.

19Brazil, Ministério das Relaqoes Exteriores,

Brasilia, Boletim Especial, No. 68 (December 18, 1978): l.
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Soybean cultivation expanded rapidly in the region

after 1965, stimulated by world protein demand and a desire

to reduce the dependence upon wheat. In 1968, Rio Grande

do Sul produced about 433,000 tons of soybeans. Two years

later output reached nearly 1,000,000 tons, and since then

the production and area devoted to the crop have expanded

annually. Between 1968 and 1977, soybean cultivation was

enormously successful. The number of hectares devoted to

the crop increased seven-fold, and the amount of soybeans

produced in 1977 was thirteen times that of 1968. The 1977

harvest was 5,678,000 tons, a record for the state.20

However, a drought in 1978 reduced the harvest 30 percent

from the previous year.21

Passo Funda (1975 estimated municipio population:

108,487) is the major trade center in the soybean-wheat

region.22 It is a regional center for technical assistance

as well as research in agriculture. Secondary cities

include Santo Angelo, Ijui, and Cruz Alta, while Carazinho

is a third-order community. All of the trade centers are

served by paved all-weather highways leading to Porto Alegre

or the port of Rio Grande. These highways have been

 

20Information obtained at the CEPA/RS, November

1977.

21"The Drought in Southern Brazil," The Review of

the River Plate, No. 4035 (May 19, 1978): 739.

 

 

22Anuario Estatistico do Brasily 1976, p. 116.
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designated "export corridors" by transportation planners.

Three major routes are used by truckers: (l) the "Diagonal

Soja-Trigo" route from northwestern Rio Grande do Sul to Rio

Grande via Santiago, Santa Maria and Pelotas; (2) a route

via Santo Angelo-Ijui-Cruz Alta-Santa Maria and the

"Diagonal Soja-Trigo"; and (3) Santo Angelo-Ijui-Carazinho-

Passo Fundo-Porto Alegre. A fourth market route is the

"Ferrovia do Trigo" or "wheat railroad" inaugurated in

November, 1978. This 250 km railroad extends from Passo

Fundo to Roca Sales in the Serra Geral. The market time

for shipping wheat from Passo Fundo to Porto Alegre via the

new rail line is reduced by eighteen hours.23 Roca Sales

is a break-of-bulk point from which cargo is trucked the

remaining distance to Porto Alegre.

The soybean-wheat region is expanding. This is

particularly evident along the southern margin from immedi-

ately south of Jfilio de Castilhos westward to Santiago.

Soybean-wheat cultivation has relegated cattle ranching to

second place in this land-use transition zone. Large-

scale soybean-wheat cultivation has also expanded eastward

from Passo Fundo, but wheat rather than soybeans is pre-

ferred because of the higher elevation. Other soybean areas

have developed in the Depressao Central and are expanding

at the expense of rice cultivation.

 

23Boletim Especial, No. 68, p. l.
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Extensive Livestock Ranching

The extensive livestock ranching region is the

largest rural land—use zone delimited in the study. It

includes nearly all of Rio Grande do Sul south of the

Depressao Central except for the Serra do Sudeste diver-

sified farming zone and the cattle-rice lands of the

Atlantic littoral.

Extensive cattle and sheep raising, rather than

agriculture, dominate the region. Rio Grande do Sul in

1976 had 13,134,000 cattle, mostly beef.24 Of the total

number of beef animals, more than 50 percent were raised

in extensive livestock ranching zones. The leading beef

cattle municipios include Santana do Livramento, Uruguaiana,
 

and Bagé in the state's fronteira zone, as well as
 

Tupancireta in the southwestern Planalto Media and Pelotas

in the southeast. Each has more than 1,000,000 head. In

addition, the region contained more than 75 percent of the

state's 12,356,000 sheep in 1975. Leading municipios
 

include Bagé, Uruguaiana, Santana do Livramento and Alegrete,

accounting for 39 percent of the state total.25 About ten

other municipios in the region also depend on sheep and wool
 

 

24Informacées econOmicas do Rio Grande do Sul,

Edicao Especial (Porto Alegre: Governo do Estado do Rio

Grande do Sul, 1977). p. 15.

 

 

25Anuario Estatistico do Rio Grande do Sul, 1972-75,

Vol. 5.8, tomo l, AgrOpecuaria (Porto Alegre: Fundacao de

Economia e Estatistica, 1976), 54-56.
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production. Beef cattle are ubiquitous, while sheep are

raised mainly within 100 km of the Brazil-Uruguay border.

There is a much smaller zone of extensive livestock

ranching and sheep raising near Vacaria in the high campos

of the northeast. Much of this zone is tributary to Lajes,

Santa Catarina, for livestock marketing. In 1976 the beef

cattle population in this zone approached 700,000 head.26

The extensive livestock region produces beef ani-

mals for both domestic and international markets. Brazilian

dietary habits make beef an extremely important food item.

Thus, about 80 percent of the state's beef is consumed

internally, while the remainder has traditionally been

exported to Western Europe or the United States. Meat

packing has been prominent in the urban centers of the

Campanha since 1917, when the first meat—packing plant or

frigorifico was established. Six commercial frigorificos
 

 

now operate within the region, plus two in Pelotas and two

in Rio Grande. Three of the plants account for 96 percent

27 These are the Swift-of all beef exported from the state.

Armour plants in Rosario do Sul and Santana do Livramento,

and the Frigorifico Anglo in Pelotas. Canned corned beef

is exported mainly to the United States. However, the

 

26Informaqoes Economicas do Rio Grande do Sul

Edigao Especial, 5. 22.
 

27Information obtained through personal interview

at the Federacao das Cooperativas de Carne do Rio Grande

do Sul, Ltda. (FECOCARNE), Porto Alegre, August, 1977.
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United States does not permit the importation of frozen

beef from Brazil, since the latter is not free of foot-and-

mouth disease. Western Europe purchased frozen beef from

Rio Grande do Sul until 1974, when the European Common

Market prohibited further imports. However, a Brazilian

official interviewed in 1977 was optimistic that the Euro-

pean market would be reopened soon.28 Eleven meat-packing

cooperatives also operate within the region and supplement

production by private firms. Four of the cooperatives meet

standards established by the United States Department of

Agriculture (USDA) for beef exports.29

Major livestock trade centers include Santa Maria

on the northern margin of the region and Bagé, 175 km to

the south. Both offer a wide variety of livestock producer

services. Santa Maria is a rail and highway center and

also provides university crop-livestock extension services.

Bagé is a commercial center and the headquarters of two meat

packing firms and one cooperative. It is growing rapidly

and expanding its functional area because of its location

between livestock-producing areas and Pelotas-Rio Grande.

Secondary centers include Uruguaiana and Santana do

 

28Information obtained through personal interview

at the Unidade de Execugao de Pesquisa de Ambito Estadual

de Bagé (UEPAE), of the Empresa Brasileira de Pesquisa

Agropecuaria (EMBRAPA), Fazenda Cinco Cruzes, Bagé, Rio

Grande do Sul, November, 1977.

29Information obtained through personal interview

at FECOCARNE, August, 1977.
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Livramento bordering Argentina and Uruguay, respectively.

Both have frigorificos, as does Rosario do Sul in the west-
 

central Campanha and Pinheiro Machado east of Bagé. Like-

wise, most meat cooperatives are found in these communities.

Sheep raising in Rio Grande do Sul is mainly for

the sale of wool rather than meat. From 1963 through 1976

about 44 percent of the wool was exported, principally to

the United Kingdom, while 31 percent was absorbed by the

Sao Paulo market. Nearly all of the remainder was marketed

in Rio Grande do Sul. Production during that period totaled

slightly more than 32,000,000 tons.30

The livestock economy of the extensive ranching zone

is subject to a number of problems, some of which have

influenced rural land use. The low carrying capacity of

the region's natural pasture is especially critical and is

due mainly to poor, rocky soils and thin vegetation cover.

During winter the problem is intensified, and natural pas-

tures must be burned to ensure new grass sprouts during

that season. Yet such measures are insufficient, and many

beef cattle perish during winter due to lack of forage.

Many also exhibit slow weight gain and have low calving

rates. Marketing age is prolonged, so the average slaughter

 

30Informagées economicas do Rio Grande do Sul,

Edigao Especial, Table 2.5.1, p. 39.
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31 On theage of most beef animals is about four years.

other hand, producers have been reluctant to invest in

improved pastures, given low beef prices and market uncer-

tainties. Operational costs negate gains from cattle

sales, and traditional ranching operations are therefore

maintained. In addition, animal parasites have adversely

affected sheep herds in the region. In view of these prob-

1ems, ranchers have reduced the size of their livestock

operations and have begun to cultivate soybeans and wet

rice, especially near Bagé and Dom Pedrito.

Rice and Livestock
 

Rio Grande do Sul has three major wet rice zones:

the Rio Uruguai lowlands in the far west, the Depressao

Central, and the Lagoa dos Patos-Lagoa Mirim lowland. A

small but important rice area also has developed near Dom

Pedrito and Bagé within the extensive livestock ranching

zone. Riziculture is therefore widely dispersed in the

state from the Depresséo Central southward.

Wet rice cultivation in Rio Grande do Sul began

early in the twentieth century on a small scale, but soon

expanded. In 1914 about 10,000 tons of rice were harvested,

most of it grown near the Rio Jacui immediately west of

Porto Alegre. Production reached 232,000 tons by 1930 and

 

31Getfilio Marcoantonio, "O fome e suas consequencias,‘

O Grande Santa Rosa, Santa Rosa, Rio Grande do Sul

(December 8, 1977): 13.
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further accelerated when minimum price guarantees were

32
enacted in 1940. Associated with this was an increased

demand for rice in the urban markets of Sao Paula and Rio

de Janeiro. The state's 1968 rice harvest was 1,286,000

tons.33 In 1976 Rio Grande do Sul was the nation's fore-

most producer and accounted for 1,850,000 tons.34 The

harvest increased to an all-time high of 2,105,000 tons the

following year, then declined abruptly in 1978 due to

drought.35

Three municipios produced 25 percent of the state's
 

rice in 1976. Santa Vitoria do Palmar in the far south led

with 189,000 tons, while Itaqui and Uruguaiana in the far

west produced 144,000 tons and 132,000 tons, respectively.36

The municipios of Camaqua and Arroio Grande, bordering the
 

Lagoa dos Patos and Lagoa Mirim, respectively, are also

major rice zones, as is Cachoeira do Sul and Bagé-Dom

Pedrito.

 

32Raymond Pébayle, "A rizicultura irrigada no Rio

Grande do Sul," Boletim Geografico do RGS, op. cit.

33Information obtained at the Comissao Estadual de

Planejamento Agricola (CEPA/RS), November, 1977.

34Anuario Estatistico do Brasil, 1976, p. 167.

35Ibid., and "The Drought in Southern Brazil,"

p. 740.

36Plano anual degproducao e abastecimento para

1977/78, p. 43. '
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The state's largest area of rice cultivation, the

Lagoa dos Patos-Lagoa Mirim lowland, also leads in total

production. Second in importance is the Rio Uruguai low-

land, followed by the Campanha and Depressao Central.

However, the Rio Uruguai lowlands obtained the highest rice

yields in Rio Grande do Sul in 1977, averaging 4,000 to

6,000 kg/hectare. The Lagoa dos Patos-Lagoa Mirim zone

reported 3,500 to 3,800 kg/hectare for the same year.

Yields were lowest in the Depressao Central, where 2,500

kg/hectare was the mean.37

In general, the amount of land devoted to rice cul—

tivation correlates with expanding production, and rice cul-

ture is replacing cattle and sheep ranching in some areas.

Examples include the western margin of the Lagoa Mirim and

southern limits of the Depressao Central. In addition,

soybean cultivation has penetrated much of the latter region

because of more favorable market prices. Many rice pro-

'ducers, in turn, have left the Depressao Central and Lagoa

dos Patos zones to farm new lands near Santa Vitoria do

Palmar.

Three types of rice growers are found in the state:

large landowners, renters who are also large-scale pro-

ducers, and small-scale producers. Mechanized rice culti-

vation is restricted mainly to large operators who can

 

37Information obtained in personal interview at the

Instituto Rio Grandense do Arroz (IRGA), Porto Alegre,

February, 1977.
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afford the cost of farm implements, while the small farmer

plants and harvests the crop manually.

Crop-livestock rotation is practiced on most farms

within the region. Field interviews near Camaqua disclosed

that cattle-rice rotation was practiced on 70 percent of

the large rural properties. In such cases, rice is normally

grown on a parcel of land for one year, after which the land

reverts to pasture for three years. During the fallow,

period rice is raised on adjacent properties. Rice plant-

ings are rotated in this manner mainly to facilitate soil

recuperation.

Trade centers include Pelotas and Cachoeira do Sul,

as well as Porto Alegre. Rice milling occurs in all three

cities and largely dominates the economy of Pelotas and

especially Cachoeira do Sul. Producers sell their rice to

private firms or cooperatives which beneficiate the crop.

Upon receipt, the crop is winnowed, dried, and the husk

removed prior to polishing. Most of Rio Grande do Sul's

beneficiated rice is marketed nationally. The transporta-

tion mode is coastwise shipping or road, depending upon the

location of the rice mill. Rice processed in Pelotas that

is destined for the urban markets of Sao Paulo and Rio de

Janeiro is shipped by sea, while that from Cachoeira do Sul

is trucked. If rice stocks exceed domestic demand, the

surplus may be released for export. This was the case in

1976, when some rice was exported to the Soviet Union.
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Although wet rice cultivation has been successful

in Rio Grande do Sul, producers are sometimes plagued with

serious problems. Prolonged drought in 1978 reduced pro-

duction 18 percent in Brazil from the previous year.38

Winter flooding in lowland rice areas sometimes occurs.

The entry of the sea into the Lagoa Mirim, which increased

the salt content of irrigation water used in rice culti-

vation, was another problem until 1977 when a large flood

control dam was completed south of Pelotas. Large-scale

producers are faced with rising production and machinery

costs that are not compensated for by minimum prices offered

by the government. Small producers often have insecure

tenure arrangements, and few financial resources, while off-

season unemployment is high due to mechanization on nearby

large landholdings.

Agricultural Subregions of Rio Grande do Sul
 

The small—scale diversified agriculture region is

a complex, noncontiguous land-use zone (see Figure 16). It

encompasses three major physiographic provinces of Rio

Grande do Sul: the Serra Geral, the Alto Uruguai zone and

the Serra do Sudeste. In addition, the northeast Atlantic

littoral and the immediate urban hinterland of Porto Alegre

comprise integral parts of this region.

 

38"Brazil," ABECOR Country Report, lst November

1978, p. B.
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Nonspecialized Subsistence

Agriculture
 

Most of the small farms in Rio Grande do Sul are

extremely diversified. Corn, oranges and black beans pre-

dominate. Areas of especially diversified production

include the eastern Alto Uruguai region, the northeastern

and western margins of the Serra Geral, and the northeastern

flank of the Serra do Sudeste. Corn and black beans are

grown in all of these zones, while manioc is important on

small farms nearly everywhere north of the Depressao Central.

Sweet potatoes, tomatoes, pineapples and bananas are less

extensive. Swine culture and dairying occur but are of

greater significance elsewhere. The nonspecialized sub-

region of small-scale agriculture is almost purely subsis-

tence in nature. Agriculture is much less dynamic since

markets are distant and most residents remain outside the

mainstream of economic activity.

Porto Alegre Market Gardening

A zone of intensive agriculture supplies fruits and

vegetables for the Porto Alegre urban market. This sub-

region, which has a general north-south alignment, includes

the entire urban fringe of the city and much of the lower

Serra Geral foothills to the north. Except on the west,

Porto Alegre is ringed by a zone of green vegetable pro-

duction which includes cauliflower, celery, cabbage, lettuce

and carrots. In some cases, such cultivation is by persons

of Japanese ancestry. A number of small communities being
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absorbed by greater Porto Alegre are the current foci of

market gardening. A small but interesting ancillary activity

is the cultivation of fresh flowers, particularly roses, for

the urban market. Floriculture occurs on the eastern fringe

of Porto Alegre and between 850 Leopoldo and $50 Sebastiao

do Cai. Maniac is important farther northeastward, between

Cachoeirinha and Gravatai, while oranges are raised north-

west of Porto Alegre near Montenegro. Still farther from

Porto Alegre, at the northern limit of the region, is a

zone of potatoes which extends from Carlos Barbosa eastward

to Dois Irmaos. Cultivation is almost exclusively by

persons of German ancestry. The higher elevation and cooler

climate favor potato growing and dairying.

In 1974, the Brazilian government opened a large

public market on the northern fringe of Porto Alegre to

promote market gardening and to provide a facility tailored

to the needs of small-scale vegetable producers or

hortigranjeiros. A major objective was to involve the
 

farmer directly in the sale of produce, thereby lowering

food prices.

Dairying

Dairying, including the production of fluid milk,

cheese, butter and other derivatives, is significant in

three zones of Rio Grande do Sul: the northwestern Serra

Geral, northwestern Planalto Media and adjacent southwestern

Alto Uruguai region, and near Pelotas. Nevertheless,
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dairying in northwestern Rio Grande do Sul is overshadowed

by soybean and wheat cultivation, while fruit and vegetable

growing near Pelotas make that area a distinct subregion.

Dairying in the Serra Geral is well developed due to the

proximity of the Porto Alegre market, although the city

also receives dairy products from points farther north and

west.

The greater Porto Alegre dairying subregion includes

areas between Montenegro and Lajeado-Estrela, between Carlos

Barbosa and Nova Petropolis, and near Taquara. The urban

milkshed is roughly crescent shaped and forms an outer arc

immediately north of Porto Alegre's market gardening sub-

region. To this extent, the state's land-use pattern is

nearly identical to that depicted in the von Thfinen model.

Dairying in the subregion is associated with small

farms operated by colonos. The principal breed is Holstein

(about 75 percent), with Jerseys comprising the balance.

Although total output is substantial, many problems exist.

Milk yields per animal are low, and many small-scale pro-

ducers lack funds to invest in new equipment.39 These

problems, combined with poor pastures and the small size

of landholdings, have resulted in strong fluctuations in

milk yields throughout the year. Poor pastures for dairy

cattle during the winter season have resulted in production

 

39"I.eite," Zero Hora, Porto Alegre (May 3. 1977):
 

22-26.
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decreases of 20 percent near Estrela and 30 percent at

Encantado and Carlos Barbosa.4o Oscillations elsewhere in

the state are equally great due to the same factors. Rio

Grande do Sul ranks third nationally after Minas Gerais and

Sao Paulo states, and much of its production is in the Porto

41 The communities of Estrela, EncantadoAlegre subregion.

and Carlos Barbosa have milk and creamery cooperatives, and

four commercial enterprises in the subregion also buy milk

from producers. At Taquara, northeast of Porto Alegre, a

powdered milk plant serves the Porto Alegre market. Dairying

in northwestern Rio Grande do Sul covers a large area in

which the economy is based on cash crops. Yet, dairying is

significant and major producer cooperatives are Operating

in Girua, Santo Angelo, Cruz Alta, Ijui, Panambi, Santa

Barbara do Sul, Palmeira das Missées in the Planalto Medio,

and Santa Rosa and Trés de Maio in the Alto Uruguai region.

Two private dairies, in Santa Rosa and Passo Fundo, also

buy milk from producers. In 1978 it was estimated that 56

percent of Rio Grande do Sul's milk originated through

 

40Information obtained during personal interview

at the Cooperativa Central Gaficha de Leite, Ltda., Porto

Alegre, September, 1977.

41Anuario Estatistico do Brazil, 1976, p. 174.



190

c00peratives and mixed private/government operations. The

balance was produced by private firms.42

Pineapples and Bananas
 

The eastern scarp of the Serra Geral from Torres to

Osorio accounts for more than 95 percent of the state's

bananas, while the adjacent coastal plain is noted for

43 The subregion parallels the Atlantic coast-pineapples.

line immediately to the east. A major factor influencing

banana cultivation is climate. Maritime influences moder-

ate winter temperatures, and frost rarely if ever occurs.

The bananas are marketed mainly in Porto Alegre, about 125

km distant. Yet, Rio Grande do Sul is not self-sufficient

in bananas, and the balance is imported mainly from Sao

Paulo state. Capital and technological inputs of the banana-

pineapple subregion are less than in most other areas of

Rio Grande do Sul, since nearly all farmers lack the finan-

cial resources to make needed improvements. However, banana

culture seems to be a rational activity, considering the

limited processing required and proximity to market.

Pineapple cultivation is restricted to reasonably

well drained areas of the coastal plain, where the fruit is

 

42Information obtained through personal interview

at the Cogperativa Central Gaficha de Leite, Ltda.,

September, 1977.

 

43Plano anual deyprodugfio e abastecimiento para

1977/78, p. 44. If
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grown on small holdings. The principal zone extends north-

northeast from Osorio to Torres on the Rio Grande do Sul-

Santa Catarina border. Yields have been stable since 1970,

but the area devoted to pineapples decreased by more than

10 percent from 1970 to 1977 with a corresponding decline

in production. The greatest decrease occurred between 1975

and 1976, when 23,680,000 and 18,713,000 units were pro-

duced, respectively. Pineapple production was projected

to remain at the 1976 level through 1979.44

Pineapples produced in the zone are small in size,

but reportedly have a sweeter taste than those from else-

where in Brazil such as Bahia. As in the case of bananas,

the fruit is marketed in Porto Alegre. In general, pineapple

growing is characterized by low capital and technological

inputs and few innovations.

Corn, Soybeans and Swine

Two major areas of corn-soybean-swine culture occur

in Rio Grande do Sul. The largest is immediately northwest

of the Serra Geral dairying subregion. The subregion extends

from Lajeado-Estrela northward to Marau, about thirty km

southeast of Passo Fundo. It is about thirty km wide in the

south but gradually narrows northward. A second much

smaller zone lies immediately south and west of Erechim.

Both are composed of small private farms owned by

 

44Information furnished by the Comissao Estadual de

Planejamento Agricola (CEPA/RS), November, 1977.
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descendants of Italian immigrants. Corn is used mainly to

feed hogs, while soybeans have gained importance because of

favorable market prices and the opening of a new terminal

at Estrela in late 1977. Hogs are sold to meat-packing

cooperatives in Estrela, Encantado and elsewhere within the

larger subregion as well as in Erechim.

. Subsistence agriculture predominates, but commer-

cial crop-livestock production has increased. The meat

and soybeans are marketed in Porto Alegre and both are trans-

ported by truck via all-weather paved highway. Soybeans are

also barged to Porto Alegre for processing and export via a

new terminal in Estrela. Farm-to-market access is via all-

weather highways from Erechim to Porto Alegre, but feeder

roads need improvement.

Corn, soybeans and swine are raised throughout much

of northern Rio Grande do Sul, particularly north of Erechim

and Santa Rosa. However, they are most prominent in the

subregion just discussed.

Soybeans and Wheat

The soybean-wheat subregion covers much of extreme

northwestern Rio Grande do Sul. A wide variety of crops is

grown, but notable changes have occurred in recent years.

A decline in corn, black beans and hogs corresponds to an

increase in soybeans and wheat. The zone consists mainly

of small holdings farmed by descendants of German immigrants.

This colonia nova zone produced slightly more than
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1,000,000 tons of soybeans in 1975, or nearly 20 percent of

45 Wheat cultivation is lessRio Grande do Sul's total.

important, but the production statistics obtained are not

complete. The author estimates that the subregion produced

slightly less than 10 percent of Rio Grande do Sul's wheat

in 1975. As in the Serra Geral, pOpulation density is quite

high and there are some sizeable trade centers. The colon-

ial city of Santa Rosa is the largest in population and

service area. Major enterprises include a large agricultural

cooperative, farm machinery manufacturing, food processing

and commercial services. Cerro Largo, Trés de Maio, Chia-

peta and Frederico Westphalen are smaller centers. More

accessible places, such as Santa Rosa, have good highway

connections, while areas closer to the Rio Uruguai are more

isolated. Many farm-to-market roads within the subregion

are inadequate and difficult to negotiate in periods of

rainy weather.

Black Beans
 

The black bean zone of diversified agriculture is

of special significance, since black beans, rice and meat

are staples in the Brazilian diet. The subregion is an area

of small landholdings in which family labor is used for

planting, cultivating and harvesting black beans. It is

 

45Production figures furnished by the Federacao de

Cooperativas Basileiras de Soja e Trigo (FECOTRIGO), Porto

Alegre, September, 1977.



194

small in extent and is located in the northernmost part of

the state. It encompasses all or part of six small

municipios and has an east-west orientation being consider-
 

ably wider on the eastern margin.

The black bean subregion accounts for a high pro-

portion of the state's crop. Six of its municipios rank

among the top twenty in Rio Grande do Sul in terms of pro-

duction. The municipio of Alpestre occupies first place.

Combined production of the twenty municipios in 1976 totaled
 

slightly more than 50,000 tons. Of this, more than 18,000

tons (nearly 37 percent), were grown in this subregion and

marketed in nearby Frederico Westphalen or Irai.46 However,

black bean production has decreased dramatically in recent

years, creating serious shortages for consumers. In 1975,

Rio Grande do Sul produced about 245,000 tons of black beans,

whereas the 1977 harvest was only 126,000 tons. Output was

47 Theexpected to increase only slightly in 1978 and 1979.

chief reason for the decline was the desire by farmers to

plant soybeans because of their greater market value.

Thus, land-use change within the area has been significant

since 1970. Black beans had to be imported from Mexico in

1977, which further aggravated the nation's balance of

payments problems.

 

46Plano anual de producéo e abastecimento para

1977/78, p. 45. 7

47Information furnished by the Comissao Estadual de

Planejamento Agricola (CEPA/RS), November, 1977.
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Corn and Black Beans

The western portion of the Serra do Sudeste is a

zone of small landholdings where corn and beans dominate

the diversified farming scene. Two noncontiguous zones of

corn and bean production are separated by a small enclave

of cattle and rice. Production of corn and beans is really

more extensive than in the eastern Serra Geral or Alto

Uruguai region. However, soils are thinner, rocky and less

fertile, and the population density is much lower. Trans-

portation is difficult in the north, where few roads exist,

but Cangussu, on the southern margin of the region, has an

all-weather paved highway to Pelotas and points northwest.

This municipio led Rio Grande do Sul in corn production in

48

 

1976 and was third in beans.

Soybean cultivation has also increased in the sub-

region but on a modest scale. Poor soils, isolation and a

less innovative attitude among producers appear to be the

major factors. Except for Cangussu, the subregion has no

major trade centers. Thus, produce is transported to

Camaqué, Porto Alegre or Pelotas, depending on market

preference.

 

48Plano anual de producao e abastecimento para

1977/78, PP- 45, 47. '
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Vegetables, Fruit and Dairying
 

The vegetable-fruit-dairying subregion is located

along the southeastern margin of the Serra do Sudeste

immediately northwest of Pelotas, the state's second

largest city. It is roughly rectangular in shape and

occupies about thirty square km. Nearly all of the land-

holdings are less than fifty hectares in size. The sub-

region specializes in peaches. In 1976 almost 16,000 hec-

tares were devoted to this fruit, nearly double the area

in 1970. Yields per unit area have not kept pace with the

rate of areal expansion, but in fact declined 25 percent

from 1970 to 1976. Production totaled about 862,000,000

fruits in 1970, and 1,125,000,000 six years later.49 No

specific reasons are apparent for this decline. However,

the need for technological assistance to small producers,

soil exhaustion, and limited financial resources may be

responsible. Competition from producers in Argentina, many

of whom export peaches to Brazil, may also be a disincentive

to improve yields. Asparagus is concentrated immediately

north of Pelotas. About 2,500 hectares were planted in

1977 along with lesser amounts of celery, lettuce, cabbage

. 50

and onions.

 

49Information furnished by CEPA/RS, November, 1977.

50Information furnished by the Associagao Gaficha das

Produtores de Péssego, Pelotas, Rio Grande do ul, November,

1977.
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Dairying is another major activity on small prop-

erties within the subregion. The Pelotas area is one of

the state's three major milksheds, along with the Santa Rosa-

Ijui area and Lajeado-Estrela in the lower Serra Geral. In

recent years soybeans and strawberries have also been grown.

Pelotas is the major market for nearly all of the

subregion's products, but Cangussu to the northwest is the

center of peach production. Farm-to-market access between

Cangussu and Pelotas is excellent via all-weather paved

highway. A substantial fruit and vegetable canning industry

has developed in Pelotas, based upon produce from the sub—

region.

Crop-Livestock Landholdings and

Land-Use Patterns
 

In 1970 some 23,807,000 hectares of land were

classified as rural properties in Rio Grande do Sul. About

88 percent of this land was owned by individual farmers or

ranchers. An additional 10 to 11 percent of the state's

properties, in terms of area, were owned by private firms

or held in group ownership. In contrast, public domain

totaled only about 300,000 hectares, slightly more than 1

percent of the total area. Unclaimed lands in Rio Grande

do Sul.comprised only 61,000 hectares, or about .25 percent

of all rural land. Private property, whether held on an
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individual, joint ownership, or large farm enterprise

basis accounted for nearly all rural lands in 1970.51

The total number of rural establishments in Rio

Grande do Sul in 1970 was slightly more than 512,000. Of

this number about 481,000 were owned by single individuals,

and in many cases the same individual owned more than one

property. The number of rural establishments in the state

has increased nearly 300 percent since 1920 when only

123,000 were reported.52 This increase reflects not only

population growth but the fractionalization of landholdings,

particularly in the Serra Geral and Alto Uruguai colonial

zones.

In 1920 about 2,000 rural properties were under

joint family or company ownership, but by 1970 the number

had increased to 15,000. Since large inputs of capital

rather than labor are common on these properties, their

importance is far greater than the number suggests. Hold-

ings of the public domain also number about 15,000 and

include some forest. However, they are much less signifi-

cant economically since they are largely noncommercial.

About 800 rural enterprises are reported as "undeclared"

in terms of ownership.53

 

51Anuario Estatistico do Rio Grande do Suly

1972/75, Vol. 5.8, Tomo l, Agropecuaria, p. 15.

 

52 53
Ibid. Ibid.
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In Rio Grande do Sul there are about 367,000 rural

property owners. The lands owned by these individuals con-

stitute nearly 72 percent (15,165,000 hectares) of the

state's total inventoried area (23,807,000 hectares). Tenant

farmers, who rent land from private owners, are much less

numerous. Nearly 86,000 persons operated rented lands in

1970. The total area of rented lands was about 2,550,000

hectares, or nearly 17 percent of all lands inventoried.

In addition, about 44,000 persons were classified as share-

croppers or parceiros. Landholdings under this type of
 

tenure arrangement comprised only 742,000 hectares, or

slightly more than 3 percent of the total area. And, about

15,000 of the state's rural properties are operated by

administrators or majordomos, who manage farm-ranch opera-

54

 

tions for a firm or absentee landowner.

The number of very small landholdings is notable.

About 178,000 of Rio Grande do Sul's 512,000 rural estab-

lishments are smaller than ten hectares, i.e., nearly 35

percent of the state total. About 6,000 farms are less

than one hectare in size, while more than 16,000 are between

one and two hectares. -Farms from two to five hectares in

area number more than 63,000 while 91,000 farms have an area

from five to ten hectares. Some 271,000 farms range from

ten to fifty hectares in size. Those from ten to twenty

hectares number about 144,000 and comprise 28 percent of the

 

54Ibid.
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state's total. Farms from twenty to fifty hectares in size

are also numerous (127,000), and account for 25 percent of

the total. Thus, small farms are by far the most numerous.

Rio Grande do Sul had 448,000 farms of less than fifty hec-

tares in 1970, which represented 87 percent of the state's

total number, but only 27.3 percent of its area.55

Conversely, farms and ranches of 50 to 500 hectares

accounted for only 86,000 properties but comprised nearly

32 percent of Rio Grande do Sul's crop-livestock area. As

farm size increases, fewer properties account for a propor-

tionately larger share of the total area. Farm-ranch enter-

prises from 500 to 1,000 hectares number somewhat more than

4,000, while 3,200 properties range from 1,000 to 10,000

hectares. In the latter case, about .6 percent of Rio

Grande do Sul's enterprises account for 27.4 percent of the

total area.56

Of greatest significance is the rapid increase in

small rural properties between 1920 and 1970. This resulted

mainly from subdivision of colono properties among immi-

grant descendants. In many cases, farms are so small that

production becomes uneconomical. Marketing and agricul-

tural input costs often exceed farm earnings and the land

is either abandoned or its owners become financially

destitute. The response to the situation has been migration

 

55 56
Ibid. Ibid.
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to other areas within the state or nation where pressure on

the land is less acute.

Distribution of Properties

by Size

 

In 1972 the Instituto Nacional de Colonizagao e

Reforma Agraria (INCRA) published a map depicting rural

property size and potential land use in Rio Grande do Sul.

A six-category classification is shown on the map denoting

various landholding size combinations. The classification

represents various combinations of the three property sizes

which constitute distinct landholding regions: (1) small

properties of less than fifty hectares, (2) medium-size

properties from 50 to 250 hectares, and (3) large properties

over 250 hectares.57

Small properties (less than fifty hectares) used

mainly for subsistence and specialty crops prevail through-

out most of the Serra Geral and Alto Uruguai regions and

along the eastern margin of the Serra do Sudeste. The dis-

tribution of small properties correlates closely with the

incidence of colono holdings farmed mainly by persons of

German and Italian ancestry. Miniffindia also coincides with

58

 

the occurrence of rough terrain.

 

57Mapa socio—econémico, setor primario, Rio Grande

do Sul (Map) (Rio de Janeiro: Ministério da Agricultura,

Instituto Nacional de Colonizagao e Reforma Agraria

[INCRA], 1972).

 

58Ibid.
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Figure l7.--Rio Grande do Sul, Landholding Size.
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Predominantly medium-size properties (50 to 250

hectares) are found along the periphery of the major small

landholding zones. Areas of medium-size properties, inter-

spersed with larger holdings, occur along the forest-

grassland margin in the state's northeast and near Soledade

and Santa Maria farther west. Other such areas are found

along the southern margin of the Alto Uruguai miniffindia

zone and along the immediate western flank of the Serra do

Sudeste.59

The western Serra do Sudeste-northeastern Campanha

transition zone is an area of predominantly medium-size prop-

erties mixed with numerous large properties. The area is

devoted mainly to livestock, although some corn and beans

are also grown. A much smaller area with a similar land-

holding pattern occurs in the high campos of the state's

northeast. As in the previous zone, cattle raising rather

than agriculture, predominates.60

The soybean-wheat region of the Planalto Medio and

the cattle-rice zones of the Depressao Central are areas

(of mixed properties with medium and large holdings equally

'represented. Smaller areas of mixed holdings also occur in

extreme northeastern Rio Grande do Sul, where beef ranching

is concentrated, and in the cattle-rice zone immediately

northwest of the Lagoa Mirim.61

 

59Ibid. 6OIbid. 61161a.



204

Two areas of the state are dominated by large

properties. The Missées soybean-wheat zone of northwestern

Rio Grande do Sul is one such area. Mechanized soybean—

wheat cultivation predominates, with some cattle raising,

but small-scale farming is also significant. Corn and black

beans, as well as swine, are raised on small farms within

this larger region. The second zone borders the Lagoa dos

Patos and Lagoa Mirim. Cattle-rice production on large prop-

erties is the chief activity, but asparagus and onions,

plus dairying, on small properties are also noteworthy.

Large landholdings, or latiffindia, for pasturing

beef cattle and sheep typify the rural landscape of south-

western Rio Grande do Sul and adjacent parts of Uruguay

and Argentina. Some medium-size properties used for wet

rice, soybeans and wheat are also found in the zone. And,

a very small area of large holdings mixed with medium-size

properties borders Santa Catarina in the extreme northeast.

As in other parts of the highland gampg, cattle raising is

the chief economic pursuit.

Landholding Size and Productivity

The relationship between size of landholding and

productivity, specifically yields per unit area, is highly

variable in Rio Grande do Sul. The yield of some crops

is more or less constant regardless of property size.

That of others may increase or decrease with changing prOp-

erty size. Factors such as local relief and drainage,
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soils, motivation and background of farmers, market price

and capital inputs appear to be related to specific land-

holding sizes and may therefore be reflected in high or low

yields.

In 1975, wheat yields in some municipios outside
 

the main Planalto Medio production zone were considerably

higher than yields within it. Highest yields are found in

either the southern Campanha or high campos within the

campos de Cima da serra. The municipio of Bagé leads the
 

state in yields per unit area, followed by Bom Jesus,

Vacaria, Esmeralda and Arroio Grande.62

Rio Grande do Sul's leading wheat municipios (1975),

in terms of tonnage, are Cruz Alta, Santo Angelo, Girua,

63 The first four of these comprise aIbiruba and Itaqui.

contiguous wheat region, while Itaqui is part of the Rio

Uruguai lowlands. All five municipios have yields substanti-
 

ally lower than the extra-regional areas. Two exceptions

are Esmeralda, a small landholding municipio in the far
 

north, and Colonia Nova, within the larger latiffindia zone
 

 

62Information furnished by the Federagdo de

Cooperativas Brasileiras de Soja e Trigo (FECOTRIGO),

September, 1977.

63Ibid. Wheat production data were unavailable

for forty-two of the state's 232 municipios. Major wheat-

producing municipios for which no data were available include

Palmeira das Missées, Passo Fundo and Santa Barbara do Sul.
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64 Most of the state's wheat is grown on mediumnear Bagé.

to large farms.

Two major factors responsible for higher wheat

yields outside the Planalto Medio zone may be: (1) more

favorable climate (lower winter temperatures and less dis-

ease) and (2) the secondary role of wheat in the soybean—‘

wheat double-cropping system of the Planalto Medio.

Natural soil fertility in the Planalto Medio is not high

and soil acidity makes liming necessary. However, fertil-

izer and lime application is widely practiced throughout

the region and tends to offset this negative aspect.

The highest soybean yields in 1976 were reported

mainly in municipios having medium and small properties in
 

the Planalto Media and Serra Geral-Alto Uruguai zones,

respectively. Leading municipios in terms of yield were
 

Néo-Me-Toque (Campo Real), Colorado, Selbach, Tapera and

Victor Graeff, all in the south-central planalto. These

were followed by seven other small-farm municipios in the
 

Serra Geral, Alto Uruguai and Serra do Sudeste. In soybean

tonnage in 1976, the leading municipios were Santo Angelo,
 

Palmeira das Missoes, Carazinho, Passo Fundo and Santa

 

64Ibid.; and Flavia La Salvia and Nilbiamater S. B.

Handschunch, "Contribui do a metodologia do estudo do habitat

rural-Bagé," Boletim Geografico do RGS, op. cit.
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Bérbara do Sul.65 The spatial pattern of high wheat yields

differs greatly from that of soybeans. Wheat yields are

much greater outside the most important production areas,

while high soybean yields tend to be concentrated in or

near the major production zone. A lucrative soybean market,

favorable climatic conditions, and producer interest in

maximizing yields appear to be major factors responsible

for the uniformly high yield. Conversely, higher extra-

regional wheat yields may indicate that the crop is grown

in the Planalto Medio because of historical reasons and to

recoup investment costs on farm equipment, even though

climatic and edaphic conditions are less favorable.

Wet rice cultivation in Rio Grande do Sul is almost

exclusively associated with large farms, except for some

medium-size properties in the Depressao Central along the

western margin of the Lagoa dos Patos and a few small hold-

ings south of Erechim. Rice yields on large holdings in

1976 averaged 4,000 to 4,500 kg per hectare, while yields

on small and medium-size holdings were about 25 percent

less. The municipios of Santa Vitoria do Palmar, Itaqui and
 

Uruguaiana reported very high yields and accounted for 25.1

percent of Rio Grande do Sul's 1976 wet rice crop, or

 

65Information furnished by the Federagéo de

Cooperativas Brasileiras de Soja e Trigo (FECOTRIGO),

September, 1977.
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465,000 tons. Yields in other municipios were about 4,000

66

 

kg/hectare although production was much less.

Comparisons concerning the relationship between

landholding size and yield are also difficult for other

crops. Some, such as garlic, potatoes, black beans and

corn are confined mostly to small farms of less than fifty

hectares or medium-size properties that are only slightly

larger. Garlic yields in 1973 were variable, with both

high and low yields reported. In some cases, great differ-

ences in yield existed even between adjacent municipios

67

 

having similar property size. The same was true of

potatoes on small properties in 1976. A wide range of yields

also existed among the five leading potato producing

municipios in the Serra do Sudeste and Serra Geral.68
 

Extremely low yields of black beans were experienced in 1976

in the leading municipio of Alpestre in the northernmost
 

part of the state, and in the Serra do Sudeste, while higher

yields were obtained in the western Serra Geral and parts

of the Planalto Media immediately to the west.69 Corn

yields on small farms in both small and medium-size

municipios varied only slightly in the same year. The
 

western Serra do Sudeste zone leads in production, but

 

66Plano anual deprodugao e abastecimento para

1977/78, p. 43.

 

67 68 69
Ibid. Ibid., p. 44. Ibid., p. 45.
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cultivation is dispersed throughout the state with the

exception of the extensive livestock and rice-livestock

areas . 70

 

7°Ibid., p. 47.



CHAPTER VII

GOVERNMENT ASSISTANCE IN AGRICULTURE

In recent years the government of Brazil has given

priority to agricultural assistance and extension programs

so as to integrate the rural sector into the mainstream of

the national economy. This move was spurred by the fact that

in the past the needs of Brazilian agriculture were sub-

ordinated to those of the industrial sector, with a number

of negative effects. Income for most of the country's

farmers remained low, as did the level of living of many

rural residents. Beginning in the early 19703 the govern-

ment implemented various programs to accelerate agricul-

tural development, based on the belief that the nation's

overall progress is dependent upon a dynamic rural economy.

Measures included the consolidation of extension services,

establishment of national and regional crop-livestock

research centers, and increased government-university c00p-

eration. However, little progress was made in agricultural

credit since interest rates remained high as a result of

government anti-inflationary measures.

210
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Extension Centers

Until 1977, two major agricultural assistance and

extension organizations operated in Rio Grande do Sul.

Both employed a large number of technicians and maintained

assistance centers throughout the state. The Associacao

Sulina de Crédito e Assisténcia Rural (ASCAR) was created

in 1955 as a public enterprise to provide technical orien-

tation and extension services to farmers. With the pro-

vision of such services, much could be done to resolve pro-

duction problems and raise rural standards of living. In

1977 ASCAR maintained ninety-six extension centers in Rio

Grande do Sul, of which ten were regional in sc0pe. These

centers serve 66 percent of the state's rural population,

the majority being low—income farmers cultivating small

holdings. Specific services include on-site orientation

for all types of crop production, animal husbandry and

veterinary assistance, and instruction in the proper use

of pesticides. Other services include the determination

of credit eligibility for farmers, orientation concerning

rural legislation, and home economics extension. In addi-

tion, ASCAR is active in the promotion of 4-S Clubs

(equivalent to 4-H Clubs in the United States) and coopera-

tive development. In 1977 nearly 70 percent of the agency's

operating funds were provided by the Empresa Brasileira de

.Assisténcia Técnica e Extensao Rural (EMBRATER), a federal

government organization created in 1975 to oversee and

coordinate Brazil's agricultural extension organizations.
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The balance of ASCAR's funds came from state or local govern-

ment sources, principally the Secretaria da Agricultura.l

A second system of extension services in the state

is provided by Delegacias Regionais Agricolas, which are

regional extension centers subordinate to the Secretaria

da Agricultura of Rio Grande do Sul. Eighteen such centers

were in operation in 1977, each staffed with agronomists or

rural technicians specializing in veterinary services. In

some cases both types of specialists are assigned to the

same center, depending upon local extension needs. Sub-

ordinate to the eighteen regional delegacias, or regional
 

centers, were 159 municipio-level agricultural assistance

offices.2

The need for an integrated national system of agri-

cultural extension can be traced back about thirty years.

Brazil's first agricultural extension service, the

Associacéo de Crédito e Assisténcia Rural (ACAR), was

established in 850 Paulo state in 1948 with United States

assistance. The founding of ASCAR, in 1955, was followed

by the advent of similar extension services in the states of

 

1Relat6rio 75 ASCAR (Porto Alegre: Associa ao

Sulina de Crédito e Assisténcia Rural, 1976), pp. -3;

"ASCAR completou 22 anos de atividades," Jornal do Comércio,

Porto Alegre (June 7, 1977): 10; ASCAR, o que faz, como

trabalha (Porto Alegre: Associacio Sulina de Crédito e

Assisténcia Rural, 1976), p. l (hereafter cited as ASCAR).

 

 

2Information obtained through personal interview at

the Secretaria da Agricultura, Porto Alegre, August, 1977.
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Santa Catarina and Parana. Subsequent years saw the emer-

gence of extension centers elsewhere in Brazil. In 1956,

the Associagéo Brasileira de Crédito e Assisténcia Rural

(ABCAR) was established to coordinate extension activities

on a national scale, but it met with only partial success.3

The existence of two large agricultural extension

organizations with similar functions, as well as smaller

ones with closely related objectives, prompted the federal

government in 1975 to consolidate extension activities on

the state level throughout Brazil. In the same year,

EMBRATER was created and charged with coordination of

government support to extension organizations. The consoli-

dated extension agencies in each state are Empreendimentos

de Assisténcia Técnica e Extensao Rural (EMATER). In Rio

Grande do Sul the official consolidation of ASCAR, the

Delegacias Regionais Agricolas, and a number of small

agencies to form EMATER-RS (Associacdo Riograndense de

Empreendimentos de Assisténcia Técnica e Extenséo Rural)

occurred in June, 1977. However, a gradual approach was

adopted so as to give personnel at ASCAR and the Secretaria

da Agricultura sufficient time to reorganize their work and

avoid interruptions in extension services. Complete

assimilation of the former extension systems was antici-

pated by mid-1979. About 180 of the state's 232 municipios

 

3EMBRATER, Relatorio de Atividades 1975 (Brasilia,

Empresa Brasileira de Assisténcia Técnica e Extensao Rural,

1976), p. 4.
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are directly dependent upon crop-livestock activities. Of

these, 150 were programmed to be served by EMATER—RS in

1978, with service being extended to the remaining thirty

by the following year. However, conversion was initially

slow. By December, 1977, only nine former ASCAR centers

had been converted to EMATER-RS extension centers.4

The consolidation of extension organizations in Rio

Grande do Sul to create EMATER-RS was based upon a number

of considerations. Most important was the elimination of

parallelismo, or duplication of effort, which previously
 

existed between ASCAR and the Delegacias Agricolas. Time

and effort would be saved while administrative organization,

introduction of new ideas to farmers, and the quality of

technical assistance would be enhanced in the new organiza-

tion. The involvement of federal government funds for

agricultural development was considered particularly bene-

ficial in 1977. EMATER-RS is more than 80 percent dependent

on public funds at a time when a greater amount of public

assistance is desired. Ostensibly, EMATER-RS should result

in greater organizational flexibility to meet the technical

. . 5

aSSistance and extenSion needs of farmers and ranchers.

 

4Information obtained through personal interviews

at the Empresa Brasileira de Assisténcia Técnica e Extenséo

Rural (EMBRATER), and the Associacéo Riograndense de

Empreendimentos de Assisténcia Técnica e Extensao Rural

(EMATER-RS), Porto Alegre, September, 1977.

5Information obtained through personal interview at

the Secretaria da Agricultura, Porto Alegre, December, 1977.
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Organizations for Specialized

Assistance

 

 

Three governmental organizations provide specialized

technical assistance and extension services to agriculture.

Foremost among those is the Instituto Rio Grandense do

Arroz (IRGA), headquartered in Porto Alegre. Founded in

1942, IRGA provides on-site orientation to rice producers

throughout the state. Technical orientation is provided by

twenty-five IRGA centers located mainly in major communities

of the coastal lowlands, Depresséo Central and Rio Uruguai

valley. In rice production zones, assistance is highly

specialized and IRGA, rather than EMATER-RS, is predominant.

Other functions of IRGA are the purchase and storage of rice

through a minimum price program, marketing assistance and

rice research. A second entity providing specialized

assistance and extension is Acficar Gaucho, S.A. (AGASA).

AGASA operates largely on government funds and is attempt-

ing to stimulate sugarcane production along the state's

northeast littoral. Assistance includes technical visits

to farms, seed and growing stock development, and agricul-

tural credit. AGASA has brought innovation to formerly

change-resistant producers, as well as improved technology.

However, mechanized sugarcane cultivation remains limited,

since most of the crop is grown on small hillside plots.6

 

6Information obtained through personal interviews

at the Instituto Rio Grandense do Arroz (IRGA), February,

1977; and Acficar Gaucho, S.A. (AGASA), Osdrio, Rio Grande

do Sul, November, 1977.
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The government-financed Produtos Gauchos, S.A.

(PROGASA), in $50 José do Norte, provides a much more

limited assistance program to onion growers. The firm

purchases onions from producers and markets the crop both

locally and nationally. Some technical information and

assistance to growers is provided, but no formal extension

service exists.7

Two specialized organizations serve cattle ranchers

in Rio Grande do Sul. The Superintendéncia de

Desenvolvimento do Extremo-Sul (SUDESUL), through its

"Projeto Sudoeste," seeks to upgrade the state's beef cattle

industry. Pasture improvement and better veterinary care

are major goals. In fulfilling this task, SUDESUL maintains

linkages with the Ministério do Interior and Ministério

da Agricultura on the federal level, as well as the state-

level Secretaria da Agricultura. The organization has also

focused on the problems of rice producers along the Lagoa

Mirim, where the entry of salt water into ricelands was a

serious problem until 1977. A second organization is the

Central Riograndense de Inseminagao Artificial (CRIA),

part of the Secretaria da Agricultura. CRIA operates

artificial insemination centers for cattle in seventy-two

of the state's municipios. The organization supplies semen

at a nominal cost to ranchers and dairymen and maintains

 

7Information obtained through personal interview at

Produtos Gafichos, S.A. (PROGASA), Sac José do Norte, Rio

Grande do Sul, November, 1977.
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a staff of artificial insemination technicians who are

employed where on-farm services are needed.8

Innovation and Extension

The primary task of the newly created EMATER-RS

is to provide technical orientation and guidance to crop-

livestock producers. An integral part of the orientation

process is the introduction of innovations. Extension

visits to farms and ranches for the evaluation of problems

confronting producers provides an opportunity to introduce

new ideas, techniques and equipment. In the past ASCAR,

and to a lesser extent the Secretaria da Agricultura, have

been responsible for bringing new ideas directly to the

farmer. During the 19508, a university-sponsored extension

system modeled on those already operating in the United

States was discussed. However, the relatively low level of

agricultural development in Rio Grande do Sul at the time,

plus the many needs of producers, necessitated extension

assistance on a larger scale. Given these circumstances,

government at the state level was entrusted with the pro-

vision of extension services, while agricultural research

was delegated to the state's universities. However, the

Universidade Federal do Rio Grande do Sul published its

first agricultural extension plan in 1977. The plan, which

¥

8Information obtained through personal interview at

the Superintendéncia de Desenvolvimento do Extrema-Sul

(SUDESUL), Porto Alegre, March, 1977; and the Central

Riograndense de Inseminacao Artificial (CRIA), Esteio, Rio

Grande do Sul, May, 1977.
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will be carried out from 1978 to 1982, emphasizes extension

training for both government technicians and farmers.9

EMATER-RS serves as an intermediary between

researcher and producer. Its function is to apply new

ideas in agriculture by incorporating them as an integral

part of the orientation given to farmers. Innovations can

reach the farmer through publications, radio and television,

word of mouth or through extension visits. The latter

method of promoting new ideas has been employed in many

areas of the state where farmers are change-resistant.

Under such conditions the utility of a new idea, concept,

method or apparatus must be demonstrated, with performance

or results being superior to the traditional method.

.Resistance to change is justified in some cases where the

risk of change may outweigh the benefits obtained. Proven

time-honored methods of farming, while not always produc-

tive, reduce the fear of uncertainty. Thus, the extension-

ist must demonstrate that the producer has something to

gain by the adoption of a particular innovation.

From 1966 through 1969, ASCAR and the Faculdade

de Agronomia e Veterinaria of the Universidade Federal do

Rio Grande do Sul, as well as participating government

 

9Information obtained through personal interview

at the Faculdade de Agronomia, Universidade Federal do

Rio Grande do Sul (UFRGS), October, 1977; and 1° Plano de

Extenséo Universitaria da Faculdades de Agronomia 1978-1982

(Porto Alegre: Universidade Federal do Rio Grande do Sul,

1977), 8-13.
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agencies, undertook a project aimed at teaching farmers the

value of soil sampling and liming. The project dubbed

"Operacéo Tatfi" included the systematic collection of more

than 22,000 soil samples and involved more than 1,100 farmers

from nine municipios of the Planalto Medio. Resistance to
 

change was considerable at the outset, but as the benefits

of soil sampling and liming became known, adoption rates

accelerated in succeeding pilot project municipios. Other
 

experiments using innovative techniques on test plots of

soybeans, corn and wheat were conducted to demonstrate their

utility in increasing yields. "Operagéo Tatfi" was success-

ful, and techniques used in the project are now widely prac-

ticed by Rio Grande do Sul farmers. In more recent years

ASCAR has provided erosion control orientation, particu-

ularly to farmers in the Planalto Medio and Serra Geral

where the problem is especially acute.10

Since 1975, extension agents have been faced with

the problem of accidents involving the careless and improper

use of pesticides by untrained farm workers. Pesticides

gained acceptance in Rio Grande do Sul about 1970 and adop-

tion of the innovation was so widespread that

 

101° Plano de Extensao Universitaria da Faculdade

de Agronomia 1978-1982, 0p. cit., pp. 2-6.
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extensionists had insufficient time to instruct the rural

populace on correct handling procedures.11

It is difficult to generalize about the relation-

ship, if any, between innovation adoption and landholding

size. In Rio Grande do Sul some large-scale soybean

growers quickly adopt new technology, while large-scale

ranchers are technologically conservative. Likewise, some

small-scale subsistence farmers are extremely traditional,

while many tobacco and grape producers are quite progres-

sive. Information obtained from agriculturalists during

field work suggests that innovation adoption is often a

cost-benefit situation, rather than an awareness factor.

ASCAR and the Delegacia Regionais Agricolas have

pursued different development strategies. ASCAR attempted

to propagate change through pilot projects in which specific

innovations were introduced. If such projects were success-

ful, i.e., the innovation was adopted, subsequent projects

were undertaken, resulting in a multiplier effect and

diffusion of the innovation. In contrast, assistance

centers operated by the Secretaria da Agricultura did not

focus their efforts in any particular pilot project, but

tried to serve the maximum number of farmers with the

widest possible range of services. ‘In general, ASCAR was

more involved with change in agriculture, while the

 

11Information obtained through personal interview

with agricultural implement dealer, Esteio, Rio Grande do

Sul, August, 1977.
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Secretaria da Agricultura was more concerned with agricul-

tural assistance.12

Distribution of Extension

Facilities

The location of agricultural extension facilities

in Rio Grande do Sul is governed largely by population dis-

tribution. The Campanha and southern Atlantic littoral are

areas of large municipios with low rural population densi-
 

ties as are the highland campos of the northeast. Such

areas contain fewer extension centers. Conversely, the

number of centers is much greater in the densely populated

colonial zones of the Serra Geral and Alto Uruguai region,

both of which are composed mainly of small municipios. As

a result, extension centers in large municipios have more

comprehensive programs, tend to assume more importance and

larger service areas than those of extension centers else-

where.

In 1977 the Secretaria da Agricultura's 159 offices

throughout the state were staffed by regional agronomists,

while others were staffed with rural technicians. Fifteen

of the offices were designated as regional centers or

Delegacias Regionais Agricolas. Most were located in the

Serra Geral or Alto Uruguai zone, the southern Planalto

Media and the Depressdo Central. Conversely, the livestock

 

12Information obtained through personal interview

with agronomist at the Secretaria da Agricultura, Pelotas,

Rio Grande do Sul, November, 1977.
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producing municipios of southwestern Rio Grande do Sul, as
 

well as the extreme northeast, remained somewhat isolated

from these regional centers.13

The ASCAR extension centers exhibit a different

locational pattern. The ninety-six centers are rather

evenly distributed throughout the state, so as to provide

maximum accessibility to producers, particularly small-scale

farmers. However, the distribution of ASCAR facilities

is influenced to a lesser degree by population density and

number of municipios than is that of extension centers
 

operated by the Secretaria da Agricultura. Regional ASCAR

centers are located in the Serra Geral and Alto Uruguai

colonial areas, and near Porto Alegre, Pelotas and Santa

Maria, all of which contain small farms on their urban

fringes.14

Six major agricultural assistance and extension

"poles" can be identified in Rio Grande do Sul. They

include Porto Alegre and five regional centers. The

regional centers are Santa Rosa, Erechim, Passo Fundo,

Santa Maria and Caxias do Sul. The five offer a wide array

of technical assistance to producers of soybeans, wheat,

grapes, vegetables and livestock, depending upon location.

 

13Information obtained through personal interview

and map furnished by the Secretaria da Agricultura, Porto

Alegre, August, 1977.

14ASCAR, o que faz, como trabalha, p. 4.
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Two secondary centers are Alegrete, in the western Campanha,

and the rice center of Camaqua on the western margin of the

Lagoa dos Patos.

There are also several centers of specialized agri-

cultural assistance in Rio Grande do Sul. These include

Cachoeira do Sul, where the Instituto Rio Grandense do

Arroz (IRGA) supplies technical assistance to growers, and

Osdrio, the center of AGASA sugarcane extension services.

At Santa Cruz do Sul the funds for tobacco grower assist-

ance and extension come from corporate rather than govern—

ment sources.

There are still areas in Rio Grande do Sul that

remain isolated from extension centers because of both

distance and poor roads. Such zones are found within the

Alto Uruguai region, much of the northeastern campos and

especially the central Atlantic littoral from Mostardas

southward to Séo José do Norte. With the creation of

EMATER-RS, an attempt was made to provide services in such

areas.

The first EMATER-RS extension centers were inaugu-

rated in specific priority areas for agricultural develop-

ment. The nine centers operating in December 1977 were

located in certain small and mediumésize landholding areas

of Rio Grande do Sul. These included Porto Lucena, Guarani

das Missdes and Cerro Largo in the northwest; Erechim,

Esmeralda and Lagoa Vermelha in the north: Roca Sales in the
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Serra Geral, Colorado in the Planalto Media, and Torres

on the Atlantic coast bordering Santa Catarina.15

Government Research Organizations
 

Agricultural research in Rio Grande do Sul is con-

ducted by the federal government, federal universities and

the state government. The Empresa Brasileira de Pesquisa

Agropecuaria (EMBRAPA) and its many subordinate organiza-

tions conduct and coordinate crop-livestock research at

both federal and state levels. Three federally-supported

universities in Rio Grande do Sul are also involved in crop

and livestock research projects. The Instituto de Pesquisas

AgronOmicas (IPAGRO) is the chief agricultural research

organization of the state government.

EMBRAPA is Brazil's primary crop-livestock research

organization and is charged with the overall supervision,

coordination and promotion of research for purposes of

national agricultural development. Instituted by Law No.

5,851 of December 7, 1972, EMBRAPA officially began function-

ing as a government agency on April 26, 1973, replacing

the Departamento Nacional de Pesquisas Agropecuarias founded

in 1948.16

 

15Information obtained through personal interview

at EMATER-RS, Porto Alegre, September, 1977.

16EMBRAPA ano 4 (Brasilia: Empresa Brasileira de

Pesquisa Agropecuaria, 1977, p. 4, 63).
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Some fifty-one research and special service agencies

are subordinate to EMBRAPA. These include eleven national

research centers, each of which conducts research related

to a particular crop or type of livestock. One such

facility in Rio Grande do Sul is the Centro Nacional de

Pesquisa de Trigo (CNPT), headquartered in Passo Fundo

which is Brazil's chief wheat research center. A second

center is the Centro Nacional de Pesquisa de Suinos (CNPS)

in Concordia, Santa Catarina, a major swine culture area,

part of which is in Rio Grande do Sul. Another center with

research activities closely related to the state's agricul—

ture is the Centro Nacional de Pesquisa de Soja (CNPS) in

Londrina, Parana. Elsewhere in Brazil, national centers

have been established to study the production of rice and

black beans, manioc and fruit, corn and sorghum and beef

and dairy cattle. In addition, EMBRAPA maintains twenty-

five research centers with proqrams that are local or

regional in scape, the Unidades de Execugao de Pesquisa de

Ambito Estadual (UEPAE). Four of the twenty-five UEPAE

centers are located in Rio Grande do Sul. One in the Serra

Geral at Bento Goncalves is devoted exclusively to viti-

culture and aenological research. A second UEPAE center

is at Fazenda Cinco Cruzes near Bagé, in the Campanha, and

specializes in beef cattle and sheep research. Rice and

vegetable research are major activities at UEPAE-Pelotas

located at the Universidade Federal de Pelotas. A fourth
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center immediately northwest of Pelotas, near Cascata,

focuses on temperate fruit.17

EMBRAPA also operates four agricultural research

centers. Three are devoted to the study of agricultural

resources and potential in their respective major natural

landscape regions: the cerrados, humid tropics, and the dry

Northeast. Genetic research on crops at the Centro Nacional

de Recursos Genéticos (CENARGEN), in Brasilia, is of direct

importance to Rio Grande do Sul. The organization, through

its Bancos Ativos de Germoplasmas (BAGS) located throughout

Brazil, maintains supplies of genetic plant material.

Grape, wheat, barley, strawberry, asparagus and onion mater-

ials are available in Rio Grande do Sul from CENARGEN

sources. Two other EMBRAPA divisions are the Servigo

Nacional de Levantamento e Conservacao de Solos (SNLCS)

in Rio de Janeiro and the Servigo de Produgéo e Sementes

Basicas (SPSB) near Brasilia. Both organizations are vital

to agriculturalists in Rio Grande do Sul, given the serious

soil erosion problems of the Serra Geral and the need for

more complete soil surveys in areas of small landholdings.

Likewise, improved certified seed is needed, particularly

for the state's wheat producers. General agricultural

research centers are also maintained by EMBRAPA in nine

Brazilian states, but none are located in Rio Grande do

Sul.18

 

17 18
Ibid., p. 24. Ibid.
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Federal Research Organizations
 

The Centro Nacional de Pesquisa de Trigo, at Passo

Fundo in the eastern Planalto Medio, was established in

1974 to integrate wheat technology on a national scale.

A major emphasis at the center is the study of wheat phyto-

pathology, especially the origins, causes and effects of

wheat diseases prevalent in Rio Grande do Sul, Brazil's

chief wheat producer. Wheat research applicable to other

areas of Brazil where the crop is produced, such as the

campo cerrado of Goias state, is an important secondary
 

objective. Research on soybeans, barley and rye is like-

wise conducted.

A major goal of wheat research at the center is to

integrate particular aspects of wheat technology that are

common to all producing areas of Brazil, while concurrently

seeking solutions to problems of specific wheat production

zones. Studying the effect of soil fertility on wheat

yields is also a major research endeavor. In 1977, the

center employed thirty-eight technicians, two of whom were

on research assignment from the Food and Agricultural

Organization (FAO) of the United Nations. In Addition, FAO

provided the center with funds for laboratory research and

the purchase of related equipment.19

 

19Information obtained through personal interview

at the Centro Nacional de Pesquisa de Trigo, Passo Fundo,

Rio Grande do Sul, November, 1977.
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Federal Research Centers

at the State Level

 

 

Three of the UEPAE research centers are located in

areas of southern Rio Grande do Sul having distinct rural

economies and land-use patterns. A fourth center is located

in the Italian colonial zone of the upper Serra Geral about

100 km north-northwest of Porto Alegre.

UEPAE de Pelotas

The Unidade de Execuqéo de Pesquisa de Ambito

Estadual de Pelotas is the largest of the four UEPAE centers

in Rio Grande do Sul in number of researchers/technicians

employed (fifty-eight). The center, established in 1975, is

engaged in five major research projects pertaining to the

production of soybeans, rice, sorghum, beef cattle and dairy

cattle. These projects, in turn, are divided into fifty-

nine subprojects, the largest of which focuses on soybeans

(twenty subprojects). Following is research on rice (eleven

subprojects), sorghum (eleven subprojects), dairy cattle

(nine subprojects) and beef cattle (eight subprojects).

UEPAE-Pelotas maintains aclose working relation-

ship with the Universidade Federal de Pelotas (UFPel) and

the Instituto Rio Grandense do Arroz (IRGA) for purposes of

rice research. The relationship between UEPAE-Pelotas and

UFPel is also geographically close. The UEPAE center com-

prises an integral part of the university's campus and

about fifty professors spend from 30 to 40 percent of their
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time engaged on UEPAE research. UEPAE-Pelotas also

employs sixteen full-time research personnel.20

UEPAE de Cascata

The Unidade de Execuqdo de Pesquisa de Ambito

Estadual de Cascata (UEPAE) is located about twenty-five

km northwest of Pelotas in rolling terrain cultivated by

small-scale farmers. Green vegetables and mid-latitude

fruit are raised in the area and these form the major

objects of research at the center. Specific research pro-

jects on asparagus, onions, strawberries, peaches, plums,

nectarines, figs and apples are underway. The center began

Operation in 1974 and subsequently has expanded in area

from 150 to 450 hectares.21

In 1977 twenty-one researchers were employed at

UEPAE de Cascata, primarily in fruit production and process-

ing technology projects. The Cascata facility has been

particularly active in the development and promotion of

apple raising. In 1977 apple production research was

being conducted in the highland campos of Rio Grande do Sul

near Vacaria, as well as in adjacent Santa Catarina. Similar

efforts were underway near VeranOpolis on the northwestern

 

20Information obtained through personal interview

at UEPAE de Pelotas, Pelotas, Rio Grande do Sul, November,

1977.

21Information obtained through personal interview

at UEPAE de Cascata, in Cascata, Rio Grande do Sul, November,

1977.
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margin of the viticulture region in the upper Serra Geral.

In addition, the production of tung oil, formerly an impor-

tant activity near Verandpolis, was being promoted. Other

projects between the center and the thirty-two fruit canning

enterprises in Pelotas deal specifically with food tech-

nology innovations. Technology transfer from research to

application in industry is the major objective of this

effort. The center employs one person to work specifically

on the diffusion of new ideas relative to vegetable and

fruit cultivation, as well as the processing of these pro-

ducts by local industry. An additional objective of the

UEPAE center in Cascata is to promote increased cooperation

between government research agencies and extension centers,

which is judged by many to be inadequate.22

UEPAE de Bagé

The UEPAE de Bagé research center is located in the

state's extensive livestock raising zone on the site of a

former fazenda, which was purchased by the federal govern-

ment in 1974. It occupies 2,680 hectares and is used mainly

for three research projects: beef cattle, dairy cattle and

sheep. The projects consist of seventeen subprojects:

beef cattle (eight), dairy cattle (two) and sheep (seven),

which provide employment for seventeen government research

personnel. In turn, about two major experiments are

 

ZZIbid.
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underway in each of the subprojects. Among the beef cattle

subprojects are studies pertaining toforage crops and seeds,

meat production systems, soil inputs, beef cattle weaning,

parasite control, epidemiology and animal cross-breeding.

The dairy cattle subprojects involve winter pasture

research and milk production systems. The sheep project

includes research on genetic improvement, major organ

parasitology, shearing, reproduction, wool, and wool pro—

duction systems. The need for research is well established

since ranchers in the state face numerous problems. Winter

pastures are poor, resulting in slow animal weight gain

and high mortality rates. Increased costs resulting from

inflation, and the loss of markets because of foot-and-

mouth disease, are additional constraints. Poor winter

pastures pose problems to dairy producers, including reduced

milk yield, whereas sheep production problems are less acute.

In general, the research center is attempting to achieve

improved disease control, better animal health, and more

efficient meat, milk and wool production.23

UEPAE de Bento Goncalves

The UEPAE de Bento Goncalves is located in Brazil's

chief grape and wine region in the Italian colonial zone of

the upper Serra Geral. The original facility was estab-

lished in 1942 and subsequently became part of the

 

23Information obtained through personal interview

at UEPAE de Bagé, Fazenda Cinco Cruzes, Bagé, Rio Grande

do Sul, November, 1977.



232

Departamento Nacional de Pesquisa Agropecuaria (DPNEA). In

1975, the center was redesignated the UEPAE de Bento

Gongalves and was absorbed by EMBRAPA.24

The two main divisions of the center are a support

section responsible for information and technology diffusion

and a technical section charged with viticulture and wine

research. Personnel in the latter section are members of a

multidisciplinary team or are project coordinators. Between

fifteen and twenty research personnel are on the facility's

staff. Major objectives of the center are the study and

evaluation of existing viticulture methods. Information

can then be furnished to producers in future viticulture

expansion areas. In addition, the center conducts research

on genetic improvement of vine stock, grape viruses, plant

nutrition, propagation of vines, and grape by-products.

Genetic improvement of vine stock is a major concern, as

researchers seek ways to combine the disease-resistant qual-

ities of American grapes with the fine, high sugar content

of European grapes.25

In 1976 and 1977 a three-phase research endeavor

entitled "Projeto Uva" was undertaken, involving vine

studies, production research, and the potential for grape

 

24Unidade de Execugéo de Pesquisa de Ambito

Estadual, Bento Goggalves, RS (Bento Gon alves: Empresa

Brasileira de Pesquisa AgrOpecuaria, 197 ).

zslbid.
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cultivation elsewhere in Rio Grande do Sul where environ-

mental conditions are favorable. Experimental vineyards

were established near Bagé, Santana do Livramento, Quarai

and Uruguaiana for this purpose. Additional vine produc-

tion and marketing research is programmed from 1978 through

1980.26

Closely related to "Projeto Uva" is "Projeto Vinho,"

a concurrent wine research project. This project includes

research on the expansion of wine production, product tech-

nology, wine and juice chemistry, and grape by-products.27

Research in Federal Universities

Three federal universities in Rio Grande do Sul

provide indirect assistance to crop-livestock producers

through the training of extension agents and by conducting

agricultural research. These institutions include the

Universidade Federal do Rio Grande do Sul (UFRGS) in Porto

Alegre, the Universidade Federal de Pelotas (UFPel), and

the Universidade Federal de Santa Maria (UFSM). All three

institutions provide graduate training in the agricultural

sciences and are active in research. Some research is

undertaken in joint venture with specific federal govern-

ment agencies, such as EMBRAPA or the Secretaria da

Agricultura on the state level.

 

26 27
Ibid. Ibid.
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Universidade Federal do Rio

Grande do Sul (UFRGS)

Two colleges of the UFRGS, the Faculdade de

Agronomia and the Faculdade de Veterinaria are charged with

agricultural education. The Faculdade de Agronomia,

founded in 1920, consists of three major departments: Soils

(Solos), Animal Husbandry (Zootecnia) and Crop Sciences

(Fitotecnia). The Departamento de Solos offers courses in

soil fertility, soil chemistry, soil physiology, micro-

biology and soil classification. The Departamento de

Zootecnia Offers work in animal nutrition, cattle management,

equine studies, beef and dairy cattle, animal management

and breed improvement. The Departamento de Fitotecnia pro-

vides training in both field and forage crops. In 1977 the

three departments included sixty-eight faculty members,

of whom twelve were pursuing Ph.D. degrees. The veterinary

school, a part of the Faculdade de Agronomia until 1972,

consists of three departments: Clinical Medicine, Preven-

tive Veterinary Medicine and Clinical Surgery. Forty-nine

faculty were employed in the three departments in 1977.28

The major thrust of crop-livestock research has

been in soil analysis and improvement of livestock. The

participation of the UFRGS in the promotion and diffusion

Of soil sampling among small farmers in northwestern Rio

 

28Information obtained through personal interview

at the Viaméo campus of the Universidade Federal do Rio

Grande do Sul (UFRGS), October, 1977.
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Grande do Sul in the late 19605 increased yields and accel-

erated agricultural development. The Faculdade de

Agronomia coordinates soil sampling through eight outlying

laboratories, one of which is in Santa Catarina. Animal

research includes studies on genetic improvement of beef

cattle and cross-breeding experiments. The university took

an early lead in artificial insemination research as well,

but the diffusion of this innovation has been carried out

by the Secretaria da Agricultura (Central Riograndense de

Inseminacao Artificial--CRIA). Most of the crop-livestock

research is conducted at the university's experimental

station near Guaiba, immediately west of Porto Alegre.

Although much valuable crop-livestock research has

been undertaken by the UFRGS, there is a need to integrate

the teaching-research function with current problems faced

by producers in the field. In addition, data required for

relevant research are often lacking, indicating the need

for more rigorous field investigation.29

The Centro de Estudos e Pesquisas EconOmicas

(IEPE), affiliated with the Faculdade de Ciencias

EconOmicas of the UFRGS, conducts research on many aspects

of the state's economy. Topics studied include crop and

livestock production, rural land use and diffusion of inno-

vations. In addition, IEPE offers Master's degree programs

 

29Information obtained through personal interview

with Prof. Pedro Cabral, Chief, Department of Preventive

Veterinary Medicine, UFRGS, October, 1977.
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in Economics, Agricultural Economics and Rural Sociology.

An integral part of IEPE activities has been administration

of the Programa de Educagéo Agricola Superior (PEAS) for

Rio Grande do Sul. Visiting professors, and both long-term

and short-term consultants, have been contracted through

IEPE for the purpose of upgrading the university's programs

in agriculture. In 1976 eight professors from other

Brazilian universities were contracted to teach courses in

crop science, soils, veterinary medicine, parasitology and

pathology, while an equal number of UFRGS faculty were sent

abroad for further training. Two Brazilian and six United

States university consultants served as advisory personnel

in 1976, with similar visits continuing in 1977. Personnel

contracted were experts on soils, veterinary medicine, plant

physiology and agricultural education. These activities

comprised part of a much larger national program to upgrade

Brazilian graduate education in agriculture. The UFRGS

was one of six universities participating in a $15.2 million

program in which Michigan State University served as the

contracting agency.30

 

30Programa de Educacao Superior (PEAS), Relatério

de atividades da coordinagéo local do PEAS no exercicio de

1976, Ministério da Educaéao e Cultura, Universidade Federal

do Rio Grande do Sul, 1977: and "MSU prepared to fulfill

Brazil contract," Michigan State News (East Lansing),

August 6, 1975, p. 8.
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Universidade Federal de Pelotas

(UFPel)

The Universidade Federal de Pelotas (UFPel),

founded in 1969, is an outgrowth of the earlier Universidade

Federal Rural do Rio Grande do Sul (UFRRS). Associated

with the latter, and still functioning, was the Faculdade

de Agronomia "Eliseu Maciel," the nation's oldest, founded

in 1883. Seven academic departments comprise the Faculdade

de Agronomia: Agrarian Social Sciences, Rural Engineering,

Plant Sanitation, Plant Technology, Nutrition and Foods,

Soils, and Animal Husbandry. The Faculdade de Veterinaria

includes three departments: Veterinary, Preventive Veterin-

ary Medicine, and Animal Pathology. Master's degrees are

awarded in animal production and temperate fruit culture,

and post-graduate work in seed technology are also offered.

Much of the research is conducted at the university's

experimental station near Piratini in the adjacent Serra do

Sudeste.31

Since 1970 the University has become a research

center in its own right and a partner in research efforts

by EMBRAPA. The university's research and teaching link-

ages with other government organizations, and with inter-

national agencies, are also significant. In 1970 and 1971

UFPel offered agricultural courses in conjunction with the

Inter-American Institute of Agricultural Sciences (IIAS)

 

31Oito anos de universidade, 1969/1977 (Pelotas,

Rio Grande do Sul, Ministgfio de Educagéo e Cultura,

Universidade Federal de Pelotas, 1977), p. 15; Ibid., p. 52.
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and the Organization of American States (OAS). The follow-

ing year agricultural engineering courses were offered for

the first time in conjunction with the same organizations.

During this period, undergraduate courses were developed

in subtropical and temperate fruit culture, and the univer—

sity expanded into seed development with the federal govern-

ment. In 1973 forage crop seed studies were initiated, as

was tomato research. In 1974 pesticide research was under-

taken, followed by related conferences and entomology

research. In 1976 and 1977 UFPel was involved in a wide

range of agricultural research covering wheat, rice, soy-

beans, sorghum, green vegetables and livestock. The univer-

sity has research agreements not only with EMBRAPA

(Ministério da Agricultura), but also with the state

Secretaria da Agricultura. Linkages with EMBRAPA have

fostered joint research on seeds, soybeans and asparagus,

wheat, rice and beef cattle. On the state level, combined

research ventures between UFPel and-IRGA are noteworthy.32

Crop livestock research has benefited from outside

expertise as well. This has included tomato research by

Purdue University (1973), forage seed assistance by the

University of Mississippi (1974), and pesticide research by

Ball State University (1977). Dutch researchers, in 1977,

contributed much to the development of agricultural engi-

neering activities at UFPel.33

 

32 33
Ibid., pp. 5-12. Ibid.
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Universidade Federal de Santa

Maria (UFSM)

The Faculdade de Agronomia e Veterinaria Of the

Universidade Federal de Santa Maria (UFSM) was established

in 1961, but has since been divided into the Faculdade de

Agronomia and the Faculdade de Veterinaria. Departments

comprising the former include Agronomy, Plant Engineering

and Agricultural Engineering, while the latter includes

Animal Husbandry and Veterinary Medicine. The university

has become a center for training engineer-agronomists and

veterinarians, who later follow a career as extension agents,

technicians or consultants.34

Research programs have been initiated both for crops

and livestock under the direction of the Instituto de

Ciencias Rurais. Information relevant to research is pub-

lished in the university magazine Q_Qgeroflguero, which is

distributed to government agencies, libraries and ranchers.

It appears that the delivery of information from researcher

to farmer in the case of the UFSM is emphasized to a greater

degree than with the UFRGS or UFPel. However, the academic

programs at the latter universities appear to be as compre-

hensive as those of the UFSM, while the respective

university-government linkages are comparable.35

 

34Information obtained through personal interview

with Prof. Pedro Cabral, UFRGS, as time constraints precluded

visiting the USFM in October, 1977. Moreover, no reply was

received from subsequent correSpondence initiated with UFSM.

35Opinion eXpressed is that of the author.
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An example of innovation introduction by the UFSM

was the Charolais calf embryo transplant experiment con-

ducted in 1977. The procedure was undertaken by a visiting

West German veterinarian, with assistance from a UFSM

veterinarian and was the first experiment of this type ever

conducted in South America. The transplant was performed

on a private fazenda and the event was attended by ranchers,

technicians and students. The university's role as a change

agent is enhanced by its location in the state's interior,

a traditional livestock ranching zone.36

State Research Organizations
 

Agricultural research in Rio Grande do Sul sponsored

by the state government is conducted mainly by the Instituto

de Pesquisas AgronOmicas (IPAGRO), but important studies

are also undertaken by the Instituto Rio Grandense do Arroz

(IRGA). Both IPAGRO and IRGA are component organizations

of the Secretaria da Agricultura. The crop-livestock

research conducted by IPAGRO is closely linked with other

activities within the Secretaria da Agricultura, such as

seed production and plant and animal disease control.

IRGA's objectives include rice research, extension and

marketing. The organization is large and enjoys consider-

able autonomy, due to the specialized nature of the

 

36"Primeiro transplante de embriOes bovinos," Zero

Hora (Porto Alegre), May 2, 1977, 20-21.
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studies undertaken and the importance of rice in the state's

economy.

IPAGRO was concerned mainly with agronomy research

until about 1975. Since then the organization has expanded

to include state zootechnical and veterinary research

institutes which formerly had equal rank with IPAGRO. In

1977, following consolidation, IPAGRO had three main research

components: the Superviséo de Pesquisas Zootécnicas, formerly

the Instituto de Pesquisas Zootécnicas; the Superviséo de

Pesquisas Veterinarias, the former Instituto de Pesquisas

Veterinarias; and the Superviséo de Pesquisas AgronOmicas,

formerly the Instituto de Pesquisas AgronOmicas. A fourth

organization under IPAGRO is the Instituto de Recursos

Naturais Renovaveis, which administers soil conservation

programs and is not research oriented.37

The Supervisao de Pesquisas Zootécnicas conducts

research on problems that confront the state's livestock

producers. Specific research focuses on livestock manage-

ment, animal feeding, genetic improvement, and production.

Much of the research is undertaken at the seven experiment

stations operated by the organization and its swine evalu-

ation facility. Major projects include cross-breeding

studies among Charolais, Santa Gertrudis and Holstein

 

37Information obtained through personal interview

at the Instituto de Pesquisas AgronOmicas (IPAGRO), Porto

Alegre, September, 1977; and Estado do Rio Grande do Sul,

Programa de Acéo, 1976, "Agropecuaria" (Porto Alegre, 1975),

31-32, 40-41.7



242

cattle (1969), reproductive evaluations of beef cattle

(1971), and swine evaluation and certification (1974).

Ten ongoing experiments in poultry science, including work

in management and nutrition, were being conducted in 1976,

as were twenty-three cattle forage studies.38

The Superviséo de Pesquisas Veterinarias, head-

quartered in Guaiba, provides direct veterinary research

support for the Secretaria da'Agricultura animal disease

control section. The research is particularly valuable

since foot-and-mouth disease has yet to be eradicated in

Rio Grande do Sul. In 1975 the Superviséo de Pesquisas

Veterinarias was engaged in thirty-two research projects,

including foot-and-mouth disease, tuberculosis and brucel-

osis, and swine and poultry diseases. In addition, vaccine

production and related laboratory work is carried out by

this organization.39

The Supervisao de Pesquisas AgronOmicas is engaged

primarily in research designed to improve those crops that

are of major importance in Rio Grande do Sul's economy, such

as soybeans. However, research also includes crops of

lesser importance such as corn, sorghum, black beans and

sweet potatoes. Soil analyses and fertilizer studies are

40
related activities. An integral part of the organization's

 

38Programa de Acéo, 1976, Op. cit., p. 31.
 

39 40
Ibide’ ppe 31-32e Ibide, Po 40.
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operations is seed research and testing. In 1977 some

twenty-one varieties of soybeans were available through

IPAGRO, many of which were developed specifically for Rio

Grande do Sul's growing conditions. Five types of seeds

are certified for import, export, interstate transportation

and commercial sale. However, seed testing did not begin

in Brazil until about 1960. Thus, a major concern of the

Superviséo de Pesquisas Agrondmicas has been to develop new

improved seeds for mass marketing as rapidly as conditions

permit.41

IPAGRO, through its Coordenaria de EstacOes

Experimentais, administers twenty-two crop-livestock experi-

ment stations in Rio Grande do Sul. The stations do not

provide extension services and are limited to pure research.

Most stations are in the Serra Geral subsistence agricul-

ture zone, the western Campanha ranching zone, or the

soybean-wheat zone in the state's northwest. Crap-livestock

research at each of the twenty-two experimental stations is

geared to the local economy but is applicable to similar

areas elsewhere in the state. Stations in subsistence

farming areas specialize in fruit, vegetable, dairy or swine

 

41Information obtained through personal interview

at the Instituto de Pesquisas AgronOmicas (IPAGRO), Porto

Alegre, September, 1977.
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research, while those in large landholding areas are active

in livestock, forage crop, or soybean-wheat research.42

The Instituto Rio Grandense do Arroz (IRGA) is

the state's major rice research entity. It maintains a

rice experiment station near Cachoeirinha, immediately

northeast of Porto Alegre, and operates twenty-five exten-

sion centers elsewhere in the state where the research can

be applied. Principal activities at the Cachoeirinha

facility are the study of rice diseases, pesticides and

fertilizer investigations, and evaluation of various plow-

ing and cultivating techniques. Much progress has been

made in the development of new hybrid rice strains, includ-

ing short cycle types adaptable to Rio Grande do Sul. More

than a dozen varieties of rice were being grown and tested

at Cachoeirinha in 1977. Of these, one Colombian type was

nearly ready for release as a new rice variety in 1978.

In addition, IRGA was studying the feasibility of using

fallow rice lands to better advantage. Crop rotation

schemes received particular attention during this period.43

 

2Information obtained through personal interview

at the Coordenaria de EstacOes Experimentais (IPAGRO) and

through an agricultural experimental station list furnished

by the same.

43Information obtained through personal interview

at IRGA, Porto Alegre, February, 1977, and during personal

visit to the Estacéo Experimental do Arroz, Cachoeirinha,

Rio Grande do Sul, March, 1977; and Programa de Acao, 1976,

op. cit., p. 39.
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Other Government Support
 

The Brazilian government, in addition to providing

technical assistance and extension services, is attempting

to stimulate agriculture through specific incentives.

These include farm credit, guaranteed minimum prices for

certain crop—livestock commodities, and marketing assist-

ance. Strong support for cooperatives has also been given

in recent years to promote self-help among farmers, and

long neglected farm-to-market roads are now being improved.

Credit

The provision of agricultural credit is controlled

by the Banco Central do Brasil which approves the disburse-

ment of rural credit loans through all of the nation's

banks. The bank maintains nine offices throughout Brazil,

including one in Porto Alegre. Lending agencies in Rio

Grande do Sul and elsewhere must adhere to the provisions

of the Manual de Crédito Rural, a document that provides
 

credit guidelines and outlines requirements for farm loans.

In recent years a substantial amount of funds has

been designated by the Banco Central do Brasil for agricul-

tural and livestock improvement. In 1976, Cr$4,656 million

were invested in state rural credit throughout Brazil.

Although the exact amount disbursed in Rio Grande do Sul is

unknown, it can be assumed that it comprised a sizeable

portion of the national total. During the same year the

nation's commercial banks and the Banco do Brasil, S.A.,
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Brazil's leading development bank, received Cr$54 billion

which were channeled nationwide into agriculture and ranch-

ing. Of this amount Cr$36.8 billion were allocated to

agriculture, and Cr$l7.2 billion for livestock improvement.44

Interest rates on rural loans have fluctuated

periodically due to changes in the level of inflation. In

1966 they soared to 24 percent per annum as the government

attempted to use the rate to combat inflation, and as an

investment disincentive. Interest rates subsequently

declined and until February, 1977, the interest on farm

loans did not exceed 15 percent, with full bank partici-

pation. However, they were raised after February, 1977, as

an anti-inflationary measure, and the level of bank par-

ticipation declined. Farm loans of less than Cr$877,000

were still assessed 15 percent interest but with 90 per-

cent bank participation. Loans from Cr$878,000 to

Cr$4,300,000 were charged 18 percent interest at 90 percent

bank participation. Loans exceeding this amount were

payable at 21 percent interest with only 75 percent bank

participation. Such fiscal controls do not favor small

producers, who are most adversely affected by interest

 

44Banco Central do Brasil, Annual Report 1976,

Vol. 13, No. 4, April, 1977 (Brasilia: Editora Grafica

Alvorada, Ltda., 1977), p. 17, 38.
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increases. Consequently, agricultural development in small

farm areas may be curtailed.45

The Banco do Brasil is the nation's largest bank

and maintains more than 1,000 offices, 116 of them in Rio

Grande do Sul (1977). This organization, which is basically

a government development bank operating under the aegis of

the Banco Central do Brasil, is the world's largest dis-

burser of agricultural credit. It provides about 60 percent

of Brazil's total agricultural credit, including 50 percent

of all general agricultural credit and 80 percent of the

credit used to defray production and mechanization costs.

The bank provides technical assistance and diffuses govern-

ment resources for development in areas not yet able to

support commercial banking activities. The Banco do Brasil

has exceedingly wide powers. It purchases all wheat grown

in the country through its affiliate agency, the Departa-

mento Geral de Comercializacao do Trigo Nacional (CTRIN).

In addition, it provides the financial resources for the

minimum price and marketing programs of the Comisséo de

Financiamento da Producao (CFP).46

 

45Information Obtained through personal interview

at the Banco Regional de Desenvolvimento do Extrema Sul

(BRDE), Porto Alegre, October, 1977.

46Information obtained through personal interview

at the Banco do Brasil, S.A., Porto Alegre, September,

1977.
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Commercial banks in Rio Grande do Sul also provide

farm credit. These include, but are not limited to, the

Banco do Estado do Rio Grande do Sul (BANRISUL), Banco Sul

Brasileiro, S.A., and Uniéo de Bancos Brasileiras, S.A.

(UNIBANCO). All three institutions have agricultural tech-

nicians trained to evaluate the economic feasibility of

loan requests submitted by crop-livestock producers.

A more specialized banking agency serving agricul-

turalists is the Banco Nacional de Crédito Cooperativo (BNCC)

founded in 1946, which is subordinate to the Ministério da

Agricultura. By 1977 eighteen BNCC branches were operating

in Brazil, with an additional twelve planned for the near

future. The BNCC offices in Rio Grande do Sul are located

in Porto Alegre and Ijui, the latter being within the

soybean-wheat zone of the western Planalto Medio. Expan-

sion plans call for BNCC banks in Passo Fundo, the chief

trade center of the Planalto Central, and Bagé, the center

of the state's livestock industry. The Bank serves only

members, or groups of members, of agricultural cooperatives.

Funds are disbursed to the cooperatives which, in turn,

provide loans to their members. The loans are available

for all aspects of agricultural production, including seeds,

fertilizer, machinery and crop storage facilities. Loans

for rice, soybean and wheat production account for much of

the assistance provided. However, crops must be marketed

through cooperatives to receive financial assistance.
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Loans for black bean cultivation are not available because

of this restriction.47

The Banco Regional de Desenvolvimento do Extrema

Sul (BRDE) is a development bank that provides financial

assistance to stimulate growth in all sectors of the economy

in Rio Grande do Sul, Santa Catarina and Parana. Although

the bank's major objective is to promote industrial devel-

opment, agriculture is by no means neglected. In 1975

about 31 percent of the bank's resources were invested in

agricultural development projects. Major forms of assist-

ance in 1975 in Rio Grande do Sul included support for farm

implement manufacturing, for agricultural cooperatives in

the procurement of lime and phosphate fertilizers, and for

studies on proposed agribusiness firms. Nevertheless,

government anti-inflationary measures applied in 1977,

including higher bank interest rates, resulted in a 21 per-

cent decrease in BRDE farm credit loans.48

All of the banks discussed, except the Banco

Nacional de Crédito Cooperativo (BNCC), maintain agreements

with EMATER-RS for loan approval purposes. A government

 

47Information obtained through personal interview

at the Banco Nacional de Crédito COOperativo (BNCC), Porto

Alegre, September, 1977.

4BBRDE, Relatério da Diretoria-l975 (Porto Alegre:

Grupograf, 1976), p. l; and information Obtained through

personal interview at the Banco Regional de Desenvolvimento

do Extrema Sul (BRDE), Porto Alegre, October, 1977.
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extension agent, upon evaluating a producer's request, may

or may not recommend that the loan be approved.

Minimum Prices and Marketing

Assistance
 

The chief organization responsible for guaranteed

support prices on crops produced in Brazil, and which also

provides marketing assistance, is the Comisséo de

Financiamento da Producéo (CFP). The CFP has undergone

numerous organizational changes since it was founded in

1943. Because of vested government interests over the

administration of the CFP during its early years, the

organization was not effective and the first minimum price

guarantees were not Offered until 1951. The CFP received

little attention during the 19503 when industrial develop-

ment, rather than agriculture, was the foremost national

priority. After additional organizational changes in the

early 1960s, the CFP assumed its present form in 1967 as an

entity subordinate to the Ministério da Agricultura.49

The CFP offers the producer the opportunity to sell

certain crops to the government for a guaranteed minimum

price, or financial assistance, which permits the sale of

the crop to be delayed until open market prices improve.

Two specific programs are offered to producers by the CFP:

.Aguisicéo do Governo Federal (AGF) and Empréstimo do

 

49Joao do Carmo Oliveira, Politica de Pregos Minimos

no Brasil (Brasilia: Comissao de Financiamento da Producao,

1977) ' 5-7e
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Governo Federal (EGF). The ACE option is the direct pur-

chase of the producer's crop by the CFP, at a designated

minimum price. Although the minimum price is lower than

the free market price when demand is heavy, it offers the

producer a guaranteed market with the government when open

market prices are unfavorable. The decision whether to

sell crops to the CFP, or on the open market, must be made

by the producer. Once the decision is made to sell to the

government, the crop cannot be sold on the open market.

For this reason, minimum prices are announced annually, two

months prior to the planting season. The EGF Option offers

the producer more flexibility than the single sale of the

crop directly to the government (AGF). In the EGF arrange-

ment the Banco do Brasil, under the auspices of the CFP,

lends the producer the minimum price value of the crop for

a period of 330 days. This permits the producer to wait

for better open market prices, rather than having to sell

directly to the government at a lower price. If open market

prices improve before 330 days, the producer can sell the

crap on the Open market, repay the government, and yet earn

a profit. However, if open market conditions do not improve

after 330 days, the crop must be turned over to the CFP

as collateral payment on the loan or be confiscated.so

A second EGF arrangement is available in which 80

percent of the minimum price is loaned to the producer for

 

soIbid., pp. 8-13.
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a period of 180 days. Again, this permits the farmer to

wait for better open market prices, with a portion of the

money received being used to repay CFP. This short-term

arrangement differs in that the crop need not be used as

collateral. Conversely, the CFP is not obligated to buy

the crop should open market prices be less than the minimum

government price.51

The CFP attempts to maintain market equilibrium by

reducing supply-demand oscillations. This is done by pur-

chasing crops during times of low market prices and releas-

ing stocks during periods of increased demand. Yet, prob-

lems have arisen due mainly to increasing production costs

for rice and wheat, both minimum price support crops. In

1977 producers in Rio Grande do Sul appealed to the govern-

ment to make rice a free market crop so they might at least

52 The problem remained unresolvedrecoup production costs.

at the close of 1977. Likewise, wheat is sold only to the

Departamento Geral de Comercializagao do Trigo Nacional

(CTRIN) to guarantee sufficient stocks for the domestic

demand and to reduce foreign wheat imports. However, poor

harvests due to inclement weather have reduced the effec-

tiveness of this program. A chief task of extension workers

 

51Information obtained through personal interview

at the Banco Central do Brasil regional office in Porto

Alegre, October, 1977.

52 .. ~ - ..
Precos do arroz serao liberados pelo governo,

Zero Hora (Porto Alegre, March 14, 1977), p. 18.
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in the last three months of 1977 and early 1978 was to

assess wheat losses covered by the Banco do Brasil's wheat

insurance program, the Programa de Garantia de Atividade

Agropecuaria (PROAGRO). The program ensures that producers

are reimbursed for up to 80 percent of their investment

costs during bad harvestyears.53

Cooppratives

Government support for the cooperative movement has

increased greatly in recent years as a means to encourage

agricultural development. The cooperatives accelerate mech-

anization and modernization, since both credit and technical

assistance are provided.

The Programa Nacional de Cooperativismo (PRONACOOP

76/79) is an effort to consolidate the goals of the Second

National Development Plan. Four organizations are contrib-

uting support and assistance in the first PRONACOOP plan

from 1976 to 1979. The Instituto Nacional de Colonizagéo

e Reforma Agraria (INCRA) is providing administrative sup-

port for the program. The Banco Nacional de Crédito

Cooperativo (BNCC) assists in procuring cooperative devel-

opment funds, training technical and administrative per-

sonnel, and providing administrative support. Information

on agricultural research and OOOperative technical

 

53Information obtained through personal interview

at ASCAR offices in Ijui and Trés de Maia, Rio Grande do

Sul, December, 1977.
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assistance is the responsibility of the Empresa Brasileira

de Assisténcia Técnica e Extenséo Rural (EMBRATER), while

general coordination of the entire effort rests with the

Organizagéo das Cooperativas Brasileiras (OCB). It was

expected that 800 technicians and 3,000 administrators

would receive training in cooperativism through the PRONACOOP

program by 1979. Other major goals include an increase in

cooperative membership in Brazil by 60 percent, doubling

the sale of crops marketed in cooperatives, doubling the

number of cooperatives receiving BNCC assistance, and

improving rural electrification systems.54

As of March, 1976, there were about 450 coopera-

tives in Rio Grande do Sul, of which about 260 were engaged

in crop-livestock production. Of the 260, about 200 were

directly involved in agriculture, thirty-five in livestock

and meat packing, and the remainder in the provision of

rural credit. Over half of the cooperatives serve pro-

ducers cultivating a variety of crops. Less numerous but

of much greater size are the specialized soybean-wheat

cooperatives of the Planalto Media. The Cooperativa

Regional Triticola Serrana, Ltda. (COTRIJUI) and the

Cooperativa Triticola Erechim, Ltda. (COTREL) are represen-

tative. Both cooperatives are very large (COTRIJUI had

over 15,000 members in 1977) and dominate agricultural

 

S41 Programa Nacional de Cooperativismo - PRONACOOP -

1976/1979 (Brasilia: Ministério da Agricultura, Instituto

Nacional de Colonizagéo e Reforma Agraria [INCRA] 1976),

10-15.
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marketing activities in their respective service areas.

Furthermore, these and other large COOperatives, some of

which are subsidiaries of multinational corporations, com-

pete against private firms in the export of soybeans.

Large rice cooperatives also function in the state's

coastal lowland zones, the Depressao Central, and in the

far west bordering Argentina. In contrast, all of Rio

Grande do Sul's major grape and wine cooperatives are con-

centrated in a small zone of the upper Serra Geral from

Caxias do Sul westward to Bento Gongalves. Remaining crop-

livestock cooperatives are devoted to marketing, avicul-

ture or artificial breeding.55

The number of cooperatives in Rio Grande do Sul

decreased from about 1,000 in 1963 to about 450 at present,

mainly because of consolidation. Yet, the state still ‘

ranks second nationally in cooperatives after $50 Paulo.56

Consolidation of cooperatives in Rio Grande do Sul

has resulted in the creation of larger, more efficient units

able to provide more services to members. New farming tech-

niques have been introduced, and the adoption of improved

 

SSRelppao das Cooperativas Sediadas no Rio Grande

do Sul (Porto Alegre: Organiza ao das Cooperativas do Estado

do Rio Grande do Sul [OCERGS], March, 1976. Additional

information on this tOpic obtained through personal inter-

view at OCERGS, Porto Alegre, September, 1977.

 

561 Programa Nacional de Cooperativismo — PRONACOOP -

1976/1979, op. cit., p. 23.
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seeds, fertilizer and erosion control measures has been

encouraged. The larger cooperatives maintain technical

staffs that provide extension services and credit to members,

making the adoption Of innovations more feasible. In 1974,

COTRIJUI sent 150 of its personnel to the United States to

57 The successfulstudy all aspects of farm cooperatives.

transfer of technology and administrative expertise has

made cooperatives effective change agents in Rio Grande do

Sul, particularly in the major soybean-wheat zones. In

such areas, cooperatives have largely replaced government

as the major source of agricultural assistance.

Transportation Infrastructure

A major objective of both the federal and state

governments is to improve farm-to-market transportation

routes in Rio Grande do Sul. The integration of existing

and future transportation routes into a viable multimodal

system is given high priority by the Empresa Brasileira

de Planejamento de Transportes (GEIPOT) and the Departamento

Estadual de Portos, Rios e Canais (DEPRC). Highway inte-

gration and improvement is the responsibility of the

Departamento AutOnomo de Estradas de Rodagem (DAER) and the

Departamento Nacional de Estradas de Rodagem (DNER). Rail-

road operation and planning are mainly the responsibility of

the Rede Ferroviaria Federal, S.A. (RFFSA).

 

57Information obtained through personal interview

at OCERGS, Porto Alegre, September, 1977.
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In Rio Grande do Sul the integration and improve-

ment of farm-to-market routes is imperative, given the

importance of agricultureiand particularly soybean exports

in the state's economy. The transportation of rice, wheat

and meat to local and national markets also must be facili-

tated. Of major importance are the corredores de
 

 

exportagéo, or "export corridors," used mainly for the

shipment of soybeans grown in the Planalto Media to the

deep-water port of Rio Grande. The primary export corridor

is the "Diagonal Soja-Trigo," the northwest-southeast

aligned truck route for soybean transport that runs from

$50 Borja to Santa Maria and Rio Grande. Nevertheless, it

was paved from Rio Grande northwest only as far as Santa

Maria by 1973. Road building was subsequently accelerated,

and by 1977 about 70 percent of the highway connecting

Santa Maria and $50 Borja was paved. The remaining portions

were scheduled for completion in 1978. A northern salient

of this export corridor extends from Santa Maria northward

to Cruz Alta and then northwestward through Ijui and Santo

Angelo to Santa Rosa and is completely paved. The two

major routes originating in S50 Borja and Santa Rosa,

respectively, traverse the soybean-wheat region and con-

verge in Santa Maria.58

 

58Plano Nacional Rodoviario (Map of Rio Grande do

Sul: n.p., Departamento Nacional de Estradas de Rodagem,

1973): and DAER Mapa Rodoviario 1977 (Porto Alegre:

Secretaria dos Transportes, 1977).
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The long term outlook for farm-to-market transpor—

tation is quite favorable. New roads penetrate formerly

isolated areas of the Alto Uruguai region, which should

benefit the region's small farmers. All—weather roads under

construction in 1977, including those connecting Santa Rosa

and Sarandi, Trés Passos and Ijui, and Cruz Alta and Seberi

via Palmeira das MissOes were scheduled for completion by

1979. Work was also in progress along the Brazil-Uruguay

border from Santana do Livramento to Quarai, and from

Caxias do Sul eastward to Lajeado Grande. Another paved

farm-to—market road was under construction from Santa Maria

to Santa Cruz do Sul to improve livestock, rice and tobacco

marketing. Smaller roadbuilding projects in the Serra

Geral, when completed, should facilitate fluid milk trans-

portation.59

Rail transportation of agricultural products is

increasing but remains much less significant than truck

transportation. A major line of the RFFSA parallels the

"Diagonal Soja-Trigo" truck route as far south as Santa

Maria, then turns westward before turning south to Bagé,

and ultimately Rio Grande. Of the total rail cargo to Rio

Grande from the northwest in 1977, 32 percent was soybeans,

19 percent wheat and 6 percent forage crops. Backhauls

 

59Information obtained through personal interview

at Empresa Brasileira de Planejamento de Transportes

(GEIPOT), Porto Alegre, October, 1977; and DAER Mapa

Rodoviario 1977, op. cit.
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were mainly lime fertilizer and other agricultural neces-

sities.60

A second major rail corridor is the newly completed

"Ferrovia do Trigo" from Passo Fundo to Roca Sales in the

Serra Geral. From Roca Sales, soybeans are trucked to the

multimodal shipping terminal at Estrela on the Rio Taquari

for barge and ship transportation south to Porto Alegre and

Rio Grande. Another major line, the "Tronco Sul," north-

ward from Porto Alegre to Santa Catarina and Parana states

was formerly important for wheat shipment, but has lost

traffic due to ocean shipping competition.61

The "Ferrovia do Trigo," which traverses mountain-

ous terrain, was opened in 1978. The new rail line, a

major engineering achievement, passes through thirty-two

tunnels and crosses one of the world's highest railroad

trestles. A similar terminal has been planned far Cachoeira

do Sul, on the Rio Jacui, to facilitate river transport of

rice, soybeans and other crops to Porto Alegre. At Porto

Alegre and Pelotas, rice and soybeans are stored and pro-

cessed prior to international export via ocean—going

vessels. Soybean shipments via the export corridor are

greatest between April and September, while most wheat is

transported from October to January.

 

60Information obtained through personal interview

at GEIPOT, Porto Alegre, October, 1977.

611bid.
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Recent improvements on the lines near Santa Maria

and west of Pelotas should further increase the importance

of railroads. Brazil's dependence on foreign petroleum may

result in more soybeans being hauled by train as an energy

conservation measure. Yet, railroads in Rio Grande do Sul

face many obstacles. The lines are of meter gauge, unlike

those elsewhere in Brazil. Track conditions are poor in

many areas, and weight limits on some bridges reduce the

amount of freight that can be transported. Rugged topog-

raphy in the Serra Geral is an additional negative factor.62

The port facilities at Rio Grande have expanded

steadily since 1970. Because of the port's deep-water

location, its volume of shipping is increasing, while that

through Porto Alegre has gradually declined. Infrastruc-

ture projects continue to be implemented almost exclusively

at Rio Grande. But, Porto Alegre's break-of-bulk function,

river access, and adjacent agricultural hinterlands remain

significant.

 

62Information obtained through personal interview

at GEIPOT, op. cit.



CHAPTER VIII

ANALYSIS OF THE DATA

The methods of statistical analysis used to evalu-

ate the significance of the findings of this investigation

consist of Cross-Tabulation, Chi-Square, analysis of Fre-

quencies, and Correlation Metrics. The three crops studied

(rice, soybeans and wheat) were treated as dependent vari-

ables for the Cross-Tabulation and Chi-Square analyses.

The crop under cultivation was chosen as the dependent

variable, while the independent variables were: landholding

size, agricultural yields per unit area, use of government

extension service, suggestions received from government,

participation in agricultural experiments, visits to ASCAR

or equivalent extension centers, distance from agricultural

credit centers, farm to market access, land tenure and use

of information sources. These variables were identified

through previous research, personal observation, and infor-

mal interviews with government and university personnel as

significant factors in the study of agricultural land use.

All data were collected from the interview schedule

administered to the selected sample.

261
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In the analysis of Frequencies the three crops were

treated as dependent variables, with yield per unit area

constituting the independent variable. For the correlation

metrics, the adoption of innovations, i.e., the use of

new ideas introduced by government personnel was treated

as the dependent variable, while use of extension service,

accessibility, land tenure, and information sources were

held as independent variables. Two other correlation

analyses were conducted, one using crOps as the dependent

variable, the other using size of landholding. In both

cases the independent variables remained the same. A final

correlation analysis was performed using selected variables,

which were treated as dependent variables in relationship

to each other.

The Selected Sample
 

Selection of the sample drawn in Rio Grande do Sul

is discussed in Chapter II. As explained, the sampel was

drawn from six different areas specializing in rice, soy-

beans or wheat, on either large or small holdings. Dimen-

sions of the sample are shown in Table l (p. 34). Forty-one

interviews were attempted, of which thirty-two were com-

pleted. Given the scope of the study, the thirty-two com-

pleted interviews represent an acceptable sample.

General Findingp of the Study
 

The SPSS Chi-Square program, based on Pearson's

Chi-Square test of association, was employed in this
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section of the study. The analysis indicates whether or

not a significant relationship exists between two vari-

ables but does not measure the association between vari-

ables. It indicates the probability of a chance distribu-

tion differing as much from statistical independence (theor-

etical distribution) as the observed distribution. The

formula employed for this analysis is:

. i i
x2 = 2i (fo .fe )

fe1

 

Composition of the Sample

A summary of findings related to the personal data

of respondents is depicted in Table 3. The mean values of

each variable are included in this table, representing the

average value for thirty-two cases. The Chi-Square results

of the general observations of respondents is depicted in

Table 4.

Table 3.--Personal Data on Farmers Interviewed.

 

 

Variables Mean

Age 44.38 years

Family Size 5.5 members

Number of Children 3.37 children

Educational Level 5.13 years

Time in Agriculture 14.69 years
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Educational Level

Respondents were asked to indicate the number of

years of formal education completed. The sample mean for

the group was 5.13 years, well within the elementary school

level. However, large-scale farmers tend to have higher

educational levels than the small landholders. In addi-

tion, rice and wheat producers appear to have higher educa-

tional levels than soybean growers.

Time in Agriculture

The mean time in agriculture for farmers inter-

viewed was l4.69 years, but values range from two years to

twenty-five or more. The time in agriculture among large

producers is highly variable, while that of small farmers

is characterized by a generally greater number of years.

The respondents were also asked whether or not they had

always farmed in Rio Grande do Sul, and responded affirma-

tively. Such responses reflect the lack of in-migration

to Rio Grande do Sul. In fact, some parts of the state

are zones of out-migration, as is noted in Chapter IV.

Birthplace of Respondents

and Grandparents

The place of birth of respondents and of their

grandparents was investigated so as to determine possible

relationships between place of origin, crop cultivation and

landholding size. This was particularly significant given

the importance of foreign colonization in the state's rural
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development. Answers were coded in eight categories:

(1) same municipio, (2) different municipio but in Rio
  

Grande do Sul, (3) outside Rio Grande do Sul, but in

Brazil, (4) Argentina, (5) Paraguay, (6) Uruguay,

(7) Europe, and (8) No Information. The results are as

follows in Tables 5 and 6.

Table 5.--Birthplace of Respondents, By Crop.

 

Different

 

 

 

 

Same Munici io Outside
Crop . . . 9 RGS But Argentina Total

MuniCipio But In .

In Brazil
RGS

Rice 4 6 10

Soybeans 7 4 11

Wheat 4 5 1 1 11

Total 15 15 1 1 32

 

Whereas thirty-one respondents were born in Brazil,

most of the grandfathers were born in Europe. This is

especially significant since it accounts for thirteen

respondents, eight of whom are wheat growers. The remain-

ing grandfathers, especially those of rice and soybean

producers, were born in Rio Grande do Sul or elsewhere in

Brazil (see Table 6).

The origins of grandmothers are mostly within

the categories of "Same Municipio," "Different Municipio"
  

and "Europe." This situation is similar to that of
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respondents' grandfathers, although the origin of grand-

mothers include countries bordering Rio Grande do Sul.

Europe as a birthplace was less important. However, the

European origin of wheat producers' grandmothers is notable.

As in the case of grandfathers, the grandmothers of most

rice and soybean producers were born in Rio Grande do Sul.

It therefore appears that the birthplace of grandparents

may influence rural land use (see Table 7).

Membership in Agricultural

Organizations

The thirty-two respondents were queried as to their

membership in agricultural organizations to determine any

influence membership might have on land use, innovation

adoption and use of technical assistance. Cooperatives,

in particular, are significant change agents in Rio Grande

do Sul. Their influence in some parts of the state exceeds

that of government with respect to agricultural assistance.

Cooperatives introduce farmers to new ideas and equipment,

encourage the adoption of modern practices and technology,

facilitate marketing of craps and provide agricultural

credit. Twenty-nine of the farmers interviewed are mem-

bers of agricultural organizations. Only three rice and

soybean producers do not belong to any organization. Of

the twenty-nine persons who responded affirmatively,

twenty-eight are members of cooperatives. Twelve of the

twenty-nine belong to more than one organization. All

wheat producers interviewed are members of agricultural
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organizations, and of the twelve persons who belong to more

than one organization, six are wheat producers.

Place of Residence

Respondents were interviewed regarding their place

of residence to ascertain any possible relationship between

the place of residence, landholding size and crops produced.

All sixteen small producers, as well as five large pro-

ducers, live on their rural properties. The remaining

eleven are large producers residing in nearby towns (seats

of municipios). When the latter were asked their reasons
 

for living in town rather than on the properties they culti-

vate, nearly all indicated that urban amenities, particu-

larly education for their children, are the chief factors.

Others include accessibility to services provided by com-

mercial, governmental and financial organizations, as well

as proximity to social and cultural attractions.

When the place of residence was compared with prin-

cipal crops under cultivation, it was noted that only two

of the eleven large-scale farmers are wheat producers.

And, most wheat growers, with the exception of two large

operators, live on their properties. Most large producers

of rice (four) and soybeans (five) live in nearby towns.

Land Use and Marketing
 

An effort was made to determine if there is any sig-

nificant relationship between land use related variables,

marketing practices and crap cultivated. A summary of the
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findings is presented in Table 8, followed by a discussion

of each variable in this table.

As previously indicated, the sample includes three

craps and two landholding sizes. Large holdings were defined

as prOperties on which at least 150 hectares of rice, soy-

beans or wheat are cultivated. Small holdings refer to

prOperties on which no more than fifty hectares of these

crops are cultivated. The sample composition of the thirty-

two respondents is depicted in Table 9.

Table 9.--Landholding Size, By Crop Under Cultivation.

 

 

 

 

CrOp Large Small Total

Rice 5 5 10

Soybeans 6 5 11

Wheat 5 6 11

Total l6 16 32

Terrain

An effort was made to determine if there is any

significant relationship between terrain and crop culti-

vated. In general, large-scale rice cultivation is limited

to lowland areas where mechanization is possible. Large-

scale soybean and wheat cultivation is practiced mainly in

areas of rolling terrain, but where mechanization is pos-

sible. Small-scale producers of the three crops are less

dependent on mechanization and therefore cultivate the

same crops in areas of greater relief.
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The findings indicate that within the sample large

producers of rice, soybeans and wheat occupy flat or rolling

terrain, while small producers of the three crops occupy

predominantly rolling and hilly rural properties. This is

illustrated in Table 10.

Table 10.--Crop Cultivation and Terrain.

 

 

 

Crop Flat Rolling Hilly Total

Rice 5 5 10

Soybeans 6 5 11

Wheat 5 6 11

Total 5 16 ll 32

 

Property Size
 

Property size was examined to ascertain if there is

a significant relationship between the number of hectares

in the property and the type of crop under cultivation.

Answers were ordered from one to ten in a classification

representing property sizes from zero to 5,000 hectares.

Most small-scale farmers own land ranging from twenty—one

to forty hectares in area, while most large-scale farmers

have properties in the 201 to 1,000 hectare category. No

producers have properties within the forty-one to sixty

hectare range. All rice producers have correspondingly

larger properties than their counterparts cultivating soy-

beans and wheat, and small wheat producers have the
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smallest properties of all farmers interviewed. Property

size represents the total farm area in hectares and is

not to be confused with the number of hectares devoted to

the principal crop under cultivation, for which respondents

were interviewed.

Cultivated Area
 

The area cultivated was examined first to deter-

mine what portion of the total landholding is being used

for agriculture, and second to determine what portion of

the cultivated land is devoted to the principal crop.

Soybean and wheat producers, both large and small,

use all of their cultivated area for raising their prin-

cipal crops. However, this is not true of rice producers.

Small rice growers, in particular, devote a sizeable por-

tion of their cultivated area to subsistence crops.

A relationship appears to exist between land-use

intensity and size of holding when small- and large-scale

producers are compared. Small-scale farmers tend to culti-

vate all the land they have, while large producers culti-

vate a portion of their land and leave the remainder as

unimproved pasture.

Other CrpprLivestock Land Use

Crop-livestock land use, in addition to that of the

principal crop under cultivation, was examined to identify

the overall land use. All thirty-two respondents simul-

taneously use their land for crops and/or livestock other
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than the principal crop. In fact, they all use their land

for at least five other types of crops or livestock.

Included are the cultivation of corn, manioc, black beans,

sweet potatoes, soybeans and wheat, plus the raising of

swine and beef cattle (see Table 12).

Crop Rotation
 

Crop rotation, i.e., planting crops sequentially

on different parcels of land to facilitate soil recovery

and reduce soil erosion, was examined to determine its

practice among farmers. Of the thirty-two respondents,

only ten stated that they rotate their crops.

Crop rotation is most practiced among rice farmers.

Eight of the ten respondents using crop rotation were cul-

tivating rice, while the remaining two produce wheat.

Soybean growers included in the sample do not rotate their

crops. Rice and beef cattle are the chief rotation com-

ponents, followed by soybeans by rice and wheat producers.

Other crops rotated by all the farmers are manioc, black

beans, sorghum and corn, as well as pasture for dairy

cattle. Each of the respondents practicing this technique

was rotating at least two crops.

Yields of Principal Craps

Soybean cultivation has been generally successful

due to large capital inputs and favorable environmental

factors. Conversely, wheat has been a problem crop due

mainly to unfavorable climate and the prevalence of disease.
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Rice has tended to be more stable in terms of yields.

Therefore, the status of crop yields among producers of

rice, soybeans and wheat with reference to the preceding

year was examined. Yields obtained during the most recent

harvest are shown in Table 13.

Table l3.--Yields of Most Recent Harvest, By Crop.

 

Remained

 

 

Crop Increased the Same Diminished Total

Rice 1 2 7 10

Soybeans 5 3 3 11

Wheat 2 9 11

Total 6 7 19 32

 

An effort was made to determine the factors respon-

sible for changes in yield of the three principal crops.

The major factor influencing yields for all farmers was

weather. Weather conditions were responsible for decreas-

ing yields of wheat and rice, whereas they resulted in an

increased yield of soybeans. A second factor influencing

yields of rice and wheat was plant disease. Improvement of

soils, including liming, was a key element accounting for

increased soybean yields. A summary of other factors

influencing yields of rice, soybeans and wheat is presented

in Table 14.
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Cultivation of New Crops
 

Producers of rice, soybeans and wheat were inter-

viewed concerning crops not planted the previous year. Only

five individuals, all large operators, indicated that they

were cultivating a new crop during the year of research.

These included producers of the three crops under study.

The new crops were soybeans, black beans, sorghum, vege-

tables and tremoso, a type of clover. The statistical

analysis of this information shows no significant relation-

ship between cultivation of new crops and principal crop

under cultivation.

Crop Abandonment or Reduction
 

The rapid growth of soybean cultivation, and con-

comitant decline in the production of staple food crops

such as black beans, has resulted in significant land use

changes. These include crop abandonment or reduction in

some areas. Respondents were interviewed regarding

abandonment or reduction so as to assess rural land-use

change. Ten of the thirty-two respondents were planning to

abandon and/or reduce the area of a crop cultivated. These

respondents were representative of the larger sample and

include two rice, three soybean and five wheat growers.

Each was abandoning or reducing the area of one specific

crop. The crops being abandoned or reduced were rice and

wheat. Rice producers were abandoning/reducing rice cul-

tivation, while soybean producers were abandoning/reducing
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wheat cultivation. Wheat producers were likewise abandoning/

reducing wheat cultivation. Both soybean and wheat growers

sampled were abandoning or reducing wheat cultivation,

since in reality soybean and wheat producers are one and

the same, i.e., these producers cultivate both crops. How-

ever, for interviewing purposes they were considered

separately.

When respondents were asked what crop, if any, would

be substituted, the following information was Obtained.

Five producers, all cultivating large holdings, were shift-

ing wheat lands to pasture, and one of these was increasing

soybean area concurrently with pasture. The remaining

respondents, all small-scale farmers, were diversifying

their plantings to include corn, soybeans, black beans and

vegetables. No significant relationship was found between

the variables under study and the crops under cultivation.

Area Cultivated
 

The area cultivated was compared with that of the

previous year to ascertain any land use changes or crop

reduction. The extent of cultivated area compared with

that of the previous year was noted as decreasing, remain-

ing the same, or decreasing. Table 15 indicates these

changes.

The largest group of producers (thirteen) main-

tained the same cultivated area as in the previous year.

Ten respondents decreased their cultivated area, while
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Table 15.--CrOp Area 1977 Compared with Previous Year.

 

 

 

Remained
Crop Increased the Same Decreased Total

Rice 3 2 5 10

Soybeans 5 5 1 11

Wheat 1 6 4 11

Total 9 13 10 32

 

nine expanded theirs. Soybean growers in equal proportion,

are increasing or maintaining their planted area, five and

five, respectively. In contrast, wheat producers are main-

taining or decreasing their cultivated area, six and four

respondents respectively. Three rice producers increased

their cultivated area, two allocated the same area as in

the previous year, and five decreased their area. Although

the sample is small, the table does indicate the relative

stability of rice production in the state. The increasing

importance of soybean production can also be noted, as can

the decline of the area in wheat due largely to unfavorable

weather. Interviewees were also asked about the factors

responsible for change in cultivated area. Responses

included change in market price and a desire for diversifi-

cation.
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Marketing
 

Producers of the three crops were asked to indicate

how their crops are marketed, so as to identify any rela-

tionship between form of marketing and the principal crops

cultivated. Most respondents market their crops through

cooperatives or private firms, and to a lesser extent

through direct sale to the government. However, none sell

their products directly to local markets. The soybean

growers market their crops in a variety of ways, using at

least two or more market modes per person, while rice and

wheat producers vary between one and two marketing modes.

Table l6.--Marketing Mode, By Crop.

 

Direct Sale

 

 

Crop Cooperatives Pgivate to Total
irms

Government

Rice 7 5 3 15

Soybeans ll 6 7 24

Wheat 11 5 2 18

Total 29 16 12 57

 

The analysis conducted was for each of the three

marketing modes: cooperatives, private firms, and direct

sale to government. The Chi-Square results are as follows

in Table 17.
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Table l7.--Significance of Marketing Mode.

 

Significant

 

Mode Raw X2 df Table Value Signifigance

at .10

Cooperatives 7.28 2 4.61 S

Private Firms .18 2 4.61 NS

Direct Sale to 5.20 2 4.61 S

Government

 

Farm-to-Market Transportation

Farm-to-market transportation modes were examined

to ascertain how the three principal crops are marketed.

Truck transportation is the only mode employed by the

thirty-two respondents, but a variety of arrangements are

used in reference to trucking. Major forms of truck trans-

portation include: hired independent trucker (twelve pro-

ducers), collective truck (eight producers), private truck

(seven producers), truck provided by other farmer (six

producers) and trucking company (one producer). Only two

of the respondents use more than one of these arrangements.

Large-scale soybean and wheat farmers generally

use their own trucks, while large-scale rice producers hire

private truckers. In the latter case, the long distances

from producing areas to trade centers appear to be an influ-

encing factor. Other transportation modes such as rail-

roads and barges are also used, but not by individual

farmers. Instead, such modes are reserved for bulk
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shipments of soybeans and wheat from OOOperatives or agri-

business firms in the Planalto Media to Porto Alegre and

Pelotas.

§pecific Findings of the Study
 

This section presents an analysis of responses to

the related questions of the research hypotheses.

Hypothesis I
 

The first research hypothesis tested was:

Yields per unit area of rice, soybeans and wheat are

proportional to the size of landholding.

The analysis of this hypothesis was based on ans-

wers related to crop (CROP) under cultivation, the number

of hectares (HECTAR) in the respondent's property, and the

yields (YIELD) obtained in the past harvest. The analyses

used to test this hypothesis were Chi-Square and Frequencies.

The number of hectares in each property, as well as

the principal crops planted, were examined to ascertain if

there is any relationship between the two variables. It

was found that within the sample most small-scale farmers

cultivate from twenty-one to forty hectares while most

large-scale producers cultivate from 201 to 1,000 hectares.

It was observed that within the sample small-scale

farmers cultivate properties larger in area than those

cultivated by small-scale producers of soybeans and wheat.

Among small-scale producers, wheat farmers cultivate

properties that are smallest in area. Meanwhile,
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large-scale rice producers cultivate properties having

larger total areas than those of large-scale soybean or

wheat producers (see Table 11).

It was found that large-scale rice producers have

higher yields than their small-scale counterparts. In the

case of soybean producers, the reverse is true, i.e., small-

scale producers are obtaining higher yields than large-scale

producers. In the case of wheat, no pronounced yield pat-

tern was found, variable yields being common to all land-

holding sizes. However, large wheat farms tend to have

slightly higher yields per unit area than small farms.

This information is depicted in Tables 18, 19 and 20.

Three Chi-Square analyses were undertaken with

respect to Hypothesis I which are relevant to the observa-

tions previously discussed. The first analysis, related

to HECTAR by CROP, showed a Raw X2 of 30.21. The signifi-

cance level at .10 with sixteen degrees of freedom is 23.54.

This indicates that a significant relationship exists

between the number of hectares in properties sampled and

principal crops produced.

The second analysis, HECTAR by YIELD, indicated a

Raw x2 of 135.56. The significance level at .10 with 112

degrees of freedom is 131.44. These findings indicate

that a significant relationship exists between the number

of hectares in properties and yields per unit area.
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Table 18.--Frequencies: Yields From Rice Holdings.

 

 

 

Piiiiéer giggigggy iiiéfiéXiy 532332525e
(kg/hectare) (Pct) (Pct)

2500 1 Small 10.0 10.0

2586 1 Small 10.0 20.0

2816 1 Small 10.0 30.0

2874 1 Small 10.0 40.0

4200 1 Large 10.0 50.0

4483 1 Small 10.0 60.0

4500 1 Large 10.0 70.0

5500 1 Large 10.0 80.0

6500 1 Large 10.0 90.0

7600 1 Large 10.0 100.0

Total 10 100.0 100.0

Mean: 4355.900

Valid Cases: 10

Standard Deviation: 1752.324

Missing Cases: 0

 



288

Table l9.--Frequencies: Yields From Soybean Holdings.

 

 

 

Pi‘i’i‘ifi” 353333;; 15:33:21; 532331232?
(kg/hectare) (Pct) (Pct)

1200 1 Large 9.1 9.1

1320 1 Large 9.1 18.2

1600 1 Large 9.1 27.3

1680 2 Large 18.2 45.5

1800 1 Small 9.1 54.5

1861 1 Small 9.1 63.6

1920 1 Small 9.1 72.7

2046 1 Small 9.1 81.8

2100 1 Large 9.1 90.9

2760 1 Small 9.1 100.0

Total 11 100.0 100.0

Mean: 1815.182

Valid Cases: 11

Standard Deviation: 417.960

Missing Cases: 0
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Table 20.--Frequencies: Yields From Wheat Holdings.

 

 

 

Producer Absolute Relative Cumulative

Yield Frequency Frequency Frequency

(kg/hectare) (Pct) (Pct)

240 1 Large 9.1 9.1

258 1 Small 9.1 18.2

360 1 Small 9.1 27.3

400 1 Small 9.1 36.4

420 1 Large 9.1 45.5

460 1 Large 9.1 54.5

500 1 Small 9.1 63.6

560 1 Small 9.1 72.7

700 1 Large 9.1 81.8

765 1 Small 9.1 90.9

1015 1 Large 9.1 100.0

Total 11 100.0 100.0

Mean: 516.182

Valid Cases: 11

Standard Deviation: 232.365

Missing Cases: 0
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The last Chi-Square analysis employed the same

variables as those depicted in the Tables of Frequencies,

i.e., CROP by YIELD. This analysis was conducted in an

effort to ascertain any significant relationship between

these two variables that may not have been indicated in

the analysis of Frequencies. The Raw X2 of 59.93 at an

alpha level of .10 with twenty-eight degrees of freedom

was beyond the expected Chi-Square value of 37.92. This

indicates that a significant relationship exists between

the principal crops produced and yield per unit area.

In summary, four analyses were undertaken in rela-

tion to Hypothesis I to ascertain any significance between

the discussed variables. In regard to the three Chi-Square

analyses, the Raw X2 at a .10 alpha level was above the

value required for significance. On the basis of these

findings, the research hypothesis was retained.

Hypothesis II
 

The second hypothesis tested was:

The distribution of high yields is directly related

to those areas where the use of government extension

service is greatest.

The variables employed in testing this hypothesis

were yields per unit area (YIELD) and the use of extension

centers (EXTENS), (AGVISI) and (VISAS). The latter vari-

able was also compared with the principal crops (CROP) pro-

duced to ascertain any differences in extension service use
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between producers of rice, soybeans and wheat. It was found

that twenty-five of the respondents are using their local

government extension service. Of the twenty-five (twelve

large and thirteen small producers), ten are soybean

growers, eight are rice growers and seven raise wheat. All

soybean producers, except one, use government extension

services, while two rice producers do not. Among wheat

growers, four of the eleven respondents do not use govern-

ment extension service.

Table 21.--Use of Government Extension Services, By Crop.

 

  

 

 

Yes No

Crop Total

Large Small Large Small

Rice 4 4 1 1 10

Soybeans 5 5 1 11

Wheat 3 4 2 2 11

Total 12 13 4 3 32

 

When nonusers were asked why they do not use this

form of assistance, most replied that they have no need for

the extension services provided. Another individual stated

that he has little faith in government extension and there-

fore uses other sources of assistance. Respondents were

also asked if government extension personnel ever visited

their properties (AGVISI), to determine the degree of

extension penetration in rural areas. Twenty-seven of the
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thirty-two respondents indicated that government extension-

ists have visited their properties, while twenty-five of

these stated that they likewise visited the local extension

center in a nearby community. It seems clear that govern-

ment assistance is reaching rural producers, although the

decision to adopt new technology rests with the farmer.

Extension visits to rural properties were evenly divided

among large-scale and small-scale farmers, as well as

between producers of the three principal crops. A11

farmers are served by extension agents based in the same

municipio, with the exception of four large wheat producers
 

in the municipios of Catuipe and Chiapeta. These two
 

municipios do not have extension centers, but depend upon
 

nearby Ijui for the provision of services.

Table 22.--Agronomist Visits to Producers, By Crop.

 

  

 

 

Yes No

Crop Total

Large Small Large Small

Rice 5 4 l 10

Soybeans 4 5 2 11

Wheat 4 5 l 1 11

Total 13 14 3 2 32

 

Two Chi-Square analyses were conducted in relation

to this hypothesis. One was conducted to ascertain any

significant relationship between yields per unit area
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(YIELD) and use of government extension service (EXTENS).

A second analysis was conducted to identify any significant

relationship between YIELD and farmer visits to government

extension centers (VISAS).

The Chi-Square results of the first analysis indi-

cates that at an alpha level of .10, with fourteen degrees

of freedom, the X2 value required for significance is 21.06.

The Raw X2 of 23.25 is above the significance level. This

indicates that a significant positive relationship exists

between yields per unit area and the use of extension

services. The same held true when YIELD was compared with

VISAS. In this analysis, the Raw X2 obtained was 22.93 at

an alpha level of .10, with fourteen degrees of freedom

The Chi-Square table value required for significance was

21.06. This indicates that a significant relationship

exists between the two variables, i.e., the greater the

frequency of farmer visits to extension centers, the higher

the yield obtained.

The research hypothesis was retained, since sig-

nificant relationships were found between (1) yields per

unit area and the use of extension service, and (2) yield

per unit area and farmer visits to extension centers.

Hypothesis III
 

The third hypothesis is:

Innovation adoption is directly related to (a) use

and accessibility to sources of agricultural
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assistance, (b) land tenure and (c) sources of

information.

The analysis of this hypothesis is based on data

collected which relate specifically to the adoption of

innovations. The variables included in the analysis are

those which have been proven to be significant in previous

studies regarding innovation adoption by farmers. The

variables selected were: adoption of innovations (IDEAS);

use of extension service (EXTENS); visits to ASCAR or

similar extension center (VISAS); Participation in

government-sponsored agricultural experiments (EXPMT);

accessibility to sources of agricultural assistance (TEMPO),

(DISTAN); land tenure (OWN), (RENT); and information

sources, i.e., friends and relatives (INFOl); ratio (INFOZ);

television (INFOB); cooperatives (INFO4); artificial

insemination centers (INFOS); agricultural magazines

(INFO6); crop-livestock associations (INFO7); agribusiness

representatives (INFOB); other (INFO9); and newspapers

(INFOlO). In the Chi-Square analysis conducted to test

this hypothesis, IDEAS was used as the dependent variable

while all remaining variables were held as independent

variables. The Chi-Square results are shown in Table 23.

In addition to the Chi-Square routine, a Pearson

Correlation analysis was done with IDEAS as the dependent

variable and all others as independent variables. The

purpose was to determine the proportion of variation in

IDEAS that can be explained by the other variables
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Table 23.--X2 Analysis of Hypothesis III, By IDEAS.

 

 

Independent Raw X2 df giggifégifige Signifigance

Variable at .10 of X

EXTENS .49 1 2.706 NS

VISAS .32 1 2.706 NS

EXPMT 5.95 1 2.706 S

OWN .08 1 2.706 NS

RENT 1.22 2 4.605 NS

INFOl Not Computable: A11 YES Answers

INFOZ Not Computable: All YES Answers

INFO3 .01 1 2.706 NS

INFO4 .08 1 2.706 NS

INFOS .08 1 2.706 NS

INFO6 .07 1 2.706 NS

INFO7 .39 1 2.706 NS

INFOB 1.09 1 2.706 NS

INFO9 .41 1 2.706 NS

INFOlO .05 1 2.706 NS

TEMPO 5.10 5 9.236 NS

DISTAN 6.88 5 9.236 NS
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considered. As observed in Table 24, only 26 percent of

the variation in IDEAS can be explained by all remaining

variables.

Two other Pearson Correlation analyses were under-

taken to determine any other possible relationships between

the variables under study, first as related to crops grown

(CROP) and second as related to landholding size (HECTAR).

The R2 results when correlated with CROP, indicate that

only 24 percent of the variation in crops grown can be

explained by the other variables. The maximum proportion

of variation in landholding size (HECTAR) is 23 percent.

In both cases, the maximum proportion that can be explained

is less than when correlated with the adoption of innova-

tions (IDEAS), in which case 26 percent of the total vari-

ation can be explained.

The third hypothesis had a total of seventeen ques-

tions used in the analysis for significance between vari-

ables, controlling by IDEAS. A Chi-Square analysis

revealed no significant relationship between variables, with

the exception of EXPMT. In the case of EXPMT, a signifi-

cant relationship was found between farmer participation

in experiments and adoption of innovations (IDEAS) intro-

duced by government.

The research hypothesis was rejected on the basis

of two factors: (1) only one significant relationship was

found in the Chi-Square analysis when controlling by

IDEAS, and (2) the proportion of variation that can be
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Table 24.--Pearson Correlation--Dependent Variable IDEAS.

 

 

Variables Entered Multiple R R Squared

l. DISTAN -.0029 .0000

2. OWN -.0301 .0009

3. INFOS .0301 .0009

4. INFOlO .0305 .0009

5. TEMPO -.0328 .0011

6. INF03 .0808 .0065

7. INFO6 -.1112 .0124

8. INFO4 .1304 .0170

9. VISAS .1697 .0288

10. INFO? .1905 .0363

11. RENT -.2141 .0458

12. INFO9 -.2425 .0588

13. INFO8 -.2471 .0611

14. EXPMT .5114 .2615

 





Table 25.-~Pearson

298

Correlation--Dependent Variable CROP.

 

 

Iggigggizgt Multiple R R Square

1. RENT -.0933 .0087

2. IDEAS .1185 .0140

3. DISTAN .1441 .0208

4. EXTENS .1663 .0277

5. EXPMT .1793 .0321

6. INFOS -.2164 .0468

7. INFO? -.2164 .0468

8. OWN .2164 .0468

9. INFO4 .2164 .0468

10. INFOlO -.3l93 .1020

ll. INF08 -.3457 .1195

12. TEMPO -.3853 .1485

13. INF03 -.4485 .2016

14. INF06 -.4597 .2113

15. VISAS -.4910 .2411
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Table 26.--Pearson Correlation--Dependent Variable HECTAR.

 

 

Iagigzgizgt Multiple R R Square

1. CROP -.0142 .0002

2. IDEAS -.0519 .0027

3. DISTAN .0589 .0035

4. INFO7 -.0645 .0042

5. RENT -.0990 .0098

6. EXPMT -.1266 .0160

7. OWN .1438 .0207

8. INFO4 .1452 .0211

9. VISAS .1700 .0289

10. TEMPO .1980 .0392

11. INF08 .2339 .0547

12. INFOS .3655 .1336

13. INFOlO .3697 .1367

14. INF06 .3769 .1421

15. INF03 .4054 .1643

16. EXTENS -.4863 .2365
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explained by IDEAS in the Pearson Correlation analysis is

too low (26 percent).

To identify any other significant relationship,

two additional analyses were conducted. The first, a Chi-

Square analysis, used the principal crop produced (CROP)

as the dependent variable, while retaining the same inde-

pendent variables used in the previous Chi-Square analysis.

This was followed by a Pearson Correlation Coefficients

routine in which twelve variables were examined in relation

to each other. The Chi-Square analyses using CROP as the

dependent variable showed that nine variables are statis-

tically significant. This indicates that there are many

other factors that affect the adoption of innovations

including the type of crop under cultivation, which in this

analysis proved to be more significant than anticipated

(Table 27).

Of the thirty-two respondents interviewed, fifteen

are using new ideas introduced by government extension

agents. Of the three types of farmers interviewed, soy-

bean growers lead in the adoption of innovations (nine),

followed by wheat producers (four) and rice cultivators

(two). Most of the farmers using new ideas are large pro-

ducers. The new ideas employed by all respondents are

presented in Table 28.

Each of the fifteen respondents using innovations

has adopted at least two new methods or techniques related

to the principal crop cultivated. Most of the innovations
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Table 27.--Chi-Square Controlling, By CROP.

 

 

Independent Raw X2 df giggifégigz Signifigance

Variables at .10 of X

IDEAS 8.78 2 4.61 S

EXTENS 2.42 2 4.61 NS

VISAS 10.46 2 4.61 S

EXPMT 4.55 2 4.61 NS

OWN 5.50 2 4.61 S

RENT 9.08 4 7.78 S

INFOl Not Computable: All YES Answers

INFOZ Not Computable: All YES Answers

INF03 6.44 2 4.61 S

INFO4 1.51 2 4.yl NS

INFOS 1.51 2 4.61 NS

INF06 7.82 2 4.61 S

INFO7 4.79 2 4.61 S

INF08 5.57 2 4.61 S

INFO9 4.07 2 4.61 NS

INFOlO 3.26 2 4.61 NS

TEMPO 18.78 10 15.99 S

DISTAN 23.37 18 25.99 NS
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concern the control of insect pests and crop disease, use

of fertilizers, and soil conservation. As expected, soy-

bean growers have adopted more innovations than have rice

or wheat producers. Those respondents not adopting any

agricultural innovations were queried as to their reasons.

The principal reasons given are that they feel no need for

the advice or technique and the cost of adopting some inno-

vations is high.

Although only fifteen respondents indicated that

they are using innovations, twenty-three stated that they

visit their local extension centers when necessary. To

the writer's surprise, all rice producers visit their

extension centers, although only two are using the new ideas

introduced through these centers. When respondents were

asked if they have received suggestions from their local

extension agent, all replied affirmatively. A summary of

the suggestions provided by government extension personnel

is presented in Table 28.

It appears that large-scale soybean growers tend to

solicit advice from government extension centers more than

do either rice or wheat producers, possibly due to their

higher level of education and sophistication. Large-scale

producers receive more suggestions from extension agents

than do small-scale rice producers, but the number of sug-

gestions received by wheat producers, large and small, is

about equal.
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Another major aspect in the adoption of innovations

is the exposure of farmers to information sources, includ—

ing mass media. The average person interviewed has used an

average of five or six information sources. Friends and

relatives, as well as radio, are the major sources of infor-

mation and are used by all respondents. Twenty-six

respondents, of whom fifteen are large-scale producers, rely

upon agricultural cooperatives for information. Newspaper

readership is less important among all respondents, but

relatively more important among large-scale farmers.

Twenty-three respondents use newspapers as a source of

information. Of these, sixteen are large-scale farmers.

Presumably, high readership among large-scale producers is

positively related with higher levels of education. A

similar situation exists concerning crop-livestock magazine

readership, where fourteen of the twenty-one readers are

large-scale farmers. Twenty respondents use television as

an information source, 75 percent of these being large-

scale producers. In most instances, large—scale farmers

can afford to purchase a television set for home use, as

contrasted with small-scale producers who must rely upon

radio for information to a greater degree because of lower

income. Agribusiness representatives have provided infor-

mation to twelve large and three small operators. Mechan-

ized agriculture is practiced to a much greater degree in

large operations than on small holdings. Most information

received from agribusiness representatives is furnished by
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commercial grain buyers, seed/pesticide firm personnel, or

agricultural implement dealers.

Respondents were asked how far they have to travel

for agricultural credit or other financial assistance

related to their farm operation. It was found that large-

scale rice and soybean producers live nearest the sources

of credit (seat of municipio), while large-scale wheat pro—
 

ducers must travel greater distances to procure these ser-

vices (Table 29). However, in the case of small-scale

farmers, the reverse is true. Small-scale wheat producers

live closer to the community offering credit and related

services, while small-scale rice and soybean growers live on

more distant properties. The Chi-Square analysis showed a

significant relationship between crops produced (CROP) and

distance traveled for agricultural credit (DISTAN).

The amount of time required to transport crops to

market was examined to determine if any significant rela-

tionship exists between marketing time (TEMPO) and crops

grown (CROP). The marketing time for all thirty-two

respondents is between thirty and forty-five minutes. Rice

takes longer to reach the market (one hour), while soybeans

require an average of twenty minutes. Wheat occupies an

intermediate position in terms of marketing time.

Rice areas tend to be more distant from market than

those of soybeans or wheat, since there are fewer trade

centers in rice production zones. This accounts for the

greater marketing time for rice, although some rice is
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is marketed via paved highway. For some soybean and wheat

growers, the advantage of being closer to market is offset

by hilly terrain and poorer farm-to-market roads.

The final Pearson Correlation routine conducted

was an analysis of twelve variables in relation to each

other. The variables included in the correlation analysis

are: educational level (EDLEV), membership in agricultural

organizations (ORG), time in agriculture (AGTIME), resi-

dence on rural property (RES), ownership of cultivated

land (OWN), number of hectares in property (HECTAR), yield

per unit area (YIELD), weather conditions (YIFAl), crop dis-

eases (YIFAZ), use of extension service (EXTENS), adoption

of new ideas introduced by government (IDEAS), participa-

tion in agricultural experiments (EXPMT), and distance

traveled for credit or other financial assistance (DISTAN)

(Table 31).

The most significant relationships found among the

thirty-two respondents were:

1. A negative correlation between EDLEV and AGTIME,

implying that the higher the educational level, the

less time in agriculture.

2. A negative correlation between EDLEV and RES,

implying that the higher the educational level,

the lower the residency level on property.

3. A positive correlation between AGTIME and RES,

implying that the greater the time in agriculture

the higher the residency level on property.
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A negative correlation between EDLEV and OWN,

implying that the higher the educational level, the

lower the ownership level for land cultivated.

A positive correlation between ORG and OWN, imply-

ing that the greater the organizational membership,

the higher the ownership level for land cultivated.

A negative correlation between HECTAR and RES,

implying that the larger the holding, the less the

likelihood that farmers are resident on their rural

property.

A positive correlation between EDLEV and YIELD,

although it is very low, possibly implying that the

higher the educational level, the higher the

yields obtained.

A negative correlation between RES and YIELD,

although it is very low, possibly implying that

the less the likelihood that farmers are resident

on their rural property, the higher the yields

obtained.

A negative correlation between YIELD and YIFAZ,

implying that the lower the yield, the higher the

incidence of crop diseases.

A positive correlation between ORG and EXTENS,

implying that the higher the membership in agri-

cultural organizations, the greater the use of

extension service.
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12.

13.

14.

15.

16.

17.
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A negative correlation between HECTAR and EXTENS,

implying that the smaller the landholding size,

the greater the use of extension services.

A negative correlation between EXTENS and YIFA2,

implying that the greater the use of extension

service, the lower the incidence of crop diseases.

A negative correlation between YIFAl and IDEAS,

implying that the poorer the weather conditions for

certain crops (e.g., wheat), the greater the use

of new ideas introduced by government.

A negative correlation between IDEAS and YIFA2,

implying that the greater the use of new ideas,

the lower the incidence of crop diseases.

A positive correlation between EXPMT and IDEAS,

implying that the greater the participation in

agricultural experiments, the greater the adoption

level of new ideas.

A positive correlation between DISTAN and RES,

implying that the greater the distance from credit

sources, the lower the residency level of rural

property.

A negative correlation between DISTAN and OWN,

implying that the greater the distance from credit

sources, the lower the ownership level of land

cultivated.



312

18. A positive correlation between DISTAN and YIFA2,

implying that the greater the distance from credit

sources, the greater the incidence of crop diseases.

Several points should be clarified regarding these

relationships. These include farmer characteristics,

organizational membership, weather and innovation, and

plant diseases.

Many of the respondents with higher educational

levels turned to agriculture with the advent of the lucra-

tive soybean "boom" and have farmed for a shorter period

of time than their less educated counterparts. In addi-

tion, their properties tend to be larger, more distant from

trade centers than those of other farmers, and are often

rented rather than owned. Residential proximity to urban

amenities and services are important to large-scale producers

and therefore many do not live on the land they cultivate.

The fact that some farmers are somewhat more productive

than others within the sample is accounted for by the higher

yields obtained by large-scale rice growers.

Other factors also deserve mention. Farmers that

own the land they cultivate are more prevalent among small-

scale producers. Likewise small landowners tend to use more

extension services than other farmers. This reflects govern-

ment attempts to reach the small-scale low-income producer

and is mainly responsible for the strong negative correla-

tion found between landholding size and use of extension
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services. Furthermore, large-scale growers tend to use

agricultural assistance provided by cooperatives or agri-

business firmS, which explains the lack of correlation between

yields and government extension service use. The positive

correlation between poor weather and innovation adoption

seems to indicate that within the sample, adverse growing

conditions stimulated farmers to seek new methods to resolve

their problems. Lastly, the incidence of plant disease

is positively correlated with distance from extension

centers. Although remoteness may be a factor in this case,

many of these properties most affected involve large-scale

wet rice plantings using modern technology. No clear

explanation is evident and other factors not investigated

probably account for the higher crop disease rate.

Prior to the completion of each interview, the

respondents were asked two additional questions. The

objective was first to determine how farmers perceive the

effect of land ownership on the adOption of innovations

(Question 32a and 32b) and, second, how they perceive their

agricultural progress with reSpect to the past, present and

future (Question 38). Although the two questions were not

part of the statistical analysis, the researcher felt the

need to know more about farmer attitudes in relation to the

adoption of innovations and agricultural progress.

Question 33 dealt specifically with land owner-

ship and productivity. When respondents were asked whether

or not they believe there is a relationship between these
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two variables, twenty-eight responded affirmatively. The

same twenty-eight stated that they would adopt more new

ideas if they were the owners of the land under cultivation.

Only four said that they would adopt fewer innovations.

Although all respondents believe that a strong relation-

ship exists between the three variables (OWN, YIELD and

IDEAS), the correlation coefficients do not indicate such

a relationship (Table 31).

Question 38 focuses on the respondents' views of

the past, present and future, respectively, in terms of

agricultural progress. For this question, the individuals

interviewed were shown a diagram of a step ladder. The

steps of the ladder were numbered 1 through 10, each of

which represented a different level of agricultural pro-

gress. The steps at or near the top of the ladder repre-

sented a high level of progress, with the number 10 being

the top. The middle steps of the ladder represented a

modest level of progress, exemplified by the number 5.

The lowest level of progress was indicated by the number 1

at the bottom of the ladder. This technique permitted the

respondents to identify their past, present and future

levels of progress on the ladder.

In Question 38, "Present Situation," rice producers

perceived themselves to be on the lower middle portion of

the ladder, between Categories 3 and 5. Six soybean growers

rated themselves in Categories 8 and 9, while the remaining

soybean growers were in Categories 4 through 6. Wheat
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producers ranked themselves from Categories 3 through 8, with

most being in Category 5. However, the wide range among

wheat producers indicates that their opinions vary con-

cerning the amount of progress achieved. Small-scale

farmers perceive themselves to be lower on the ladder and

selected Categories 3 through 6. Conversely, large-scale

farmers saw themselves higher on the ladder and chose Cate-

gories 6 through 9.

In Question 38, "Past Situation," six rice farmers

indicated their position on the ladder to be in Categories

6 through 10, reflecting a reasonably high level of progress

and satisfaction, while five soybean producers saw them-

selves in Categories 3 through 5. Wheat producers again

saw themselves on the lower part of the ladder, from Cate-

gories 3 through 5. The most frequent categories chosen

among all producers were Categories 5 and 6 (thirteen

individuals). Differences in perception of the past were

pronounced among producers of different crops, but did not

vary significantly among large-scale or small-scale pro-

ducers. Of interest are the changing perceptions of soybean

growers, who ranked themselves lower on the ladder in the

"Past Situation" than in the "Present Situation." This

could be the result of greatly increased production, higher

market prices, and better harvests in 1977 than in the past.

In Question 38, "Future Situation," producers of

all three crops perceived themselves to be higher on the

ladder (Categories 5 through 10) than in the "Present



316

Situation" or "Past Situation," indicative of general opti-

mism. Rice farmers saw themselves in Categories 8 through

10, while soybean growers saw themselves in Categories 9 and

10. Wheat producers rated themselves lower on the ladder'

(Categories 6 through 8). The uncertainty of success with

wheat, due primarily to unfavorable weather, appears to have

a bearing upon their perceptions of future progress. In

terms of landholding size, large-scale producers chose

Categories 8 through 10, while small-scale producers saw

themselves in Categories 5 through 8.

Several generalizations can be made about the per-

ceptions of progress among farmers. Soybean growers are

very optimistic about their progress and success, and expect

their favorable situation to continue in the future. In

contrast, rice producers are more conservative. Some indi-

cated considerable progress and success in the past, but

their response was more negative in 1977 (Present Situa-

tion). However, most farmers anticipate more progress in

the future. Wheat producers generally see themselves as

having made little progress in the past, but are more con-

fident regarding their present and future conditions.



CHAPTER IX

CONCLUSION

Included in this chapter is a summary covering the

study area, research problem, methodology, and purpose and

objectives of the research. The findings of the study and

conclusions reached, are also discussed. Implications of

the study as related to future research are examined, and

recommendations made for the solution of specific problems.

Summary

The economy of Rio Grande do Sul is based largely

on agriculture and livestock production. A wide variety of

middle latitude and subtropical crops is grown, due largely

to the diversity of physical environments and to cultural

influences exerted by descendants of nineteenth century

European colonists. Cattle ranching has traditionally been

rural Rio Grande do Sul's chief pursuit, but it has declined

in recent years due to rising production costs and low

market prices. Many ranchers have switched to soybean cul-

tivation, or now plant wet rice to supplement their earnings

from livestock. The production of soybeans for export now

dominates the rural economy, with the Central Plateau or

317
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Planalto Medio accounting for most of the crOp. Rio Grande

do Sul and Parana are the nation's principal soybean pro-

ducing states, and the crop is now second only to coffee

in terms of foreign exchange earned. In the colonial high-

land zones small-scale subsistence and commercial agricul-

ture, as well as dairying, are important. Products not

consumed locally are marketed in Porto Alegre, the capital

city. The growing of grapes and tobacco is also signifi-

cant in some colonial agricultural zones.

The advent of large-scale commercial soybean culti-

vation resulted in major land-use changes, including the

expansion and contraction of crop-livestock regions. Farm-

ing methods also changed, and the adoption of modern tech-

nology, financed by large outlays of capital, was accele-

rated. Despite the soybean "boom," serious problems remain.

Inefficient use of pasture and few innovations typify many

ranching operations, due in part to low beef prices. Else-

where, staple food production, particularly that of black

beans, has been curtailed in favor of the more lucrative

soybeans. Institutional factors, such as rental agreements

which do not stipulate or guarantee tenant farmers cultiva-

tion rights for a specified period of time, illiteracy and

low farm income, are additional constraints on agricultural

development. Thus, Rio Grande do Sul's rural economy is

both dynamic and stagnant, while producers are innovative

and traditional, affluent and poor. The economy is not
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dualistic but, rather, heterogeneous in terms of develop-

ment both within and between the crop-livestock regions.

Rio Grande do Sul is vitally important to Brazil

as a producer of soybeans, wheat, rice and specialty crops.

Much of the country's export revenue is generated within

the state through soybean production, while rice and wheat

grown in Rio Grande do Sul provide much of Brazil's food

supply. Given this condition, the preparation of an updated

agricultural land-use map and the delimitation of current

crop-livestock regions was paramount. In turn, the effect

of farm technology and government assistance on rural land

use was likewise warranted. Such a need formed the basis

of this dissertation.

The present study therefore constitutes a geo—

graphic appraisal of current agricultural land-use patterns

in Rio Grande do Sul, as well as recent changes in those

patterns. Innovation and the provision of technical assist-

ance by government organizations were also researched. The

investigation is both descriptive and exploratory in nature.

Descriptive portions include the reporting of information

obtained through land-use mapping, and the crop-livestock

regionalization. The review of literature, geographic over-

view of Rio Grande do Sul, and nonformal interviews with

agricultural technicians, university professors, researchers,

bankers, farmers and ranchers, were also descriptive in

nature. Conversely, the analysis of data obtained from the
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formal interview schedule and the testing of research hypoth-

eses comprise the exploratory portion of the report.

Conclusions

Conclusions drawn from this study are both general

and specific in nature. General conclusions were based on

the interpretation of descriptive information, including

air photographs, maps and other published materials, field

traverses and informal interviews. Conclusions of a more

specific nature were based on the tabulation and analysis

of data obtained through administration of the formal inter-

view schedule to agriculturalists in the six designated

sample areas. Information obtained through formal inter-

viewing was used to test three research hypotheses formu-

lated for this study.

Conclusions regarding land use, innovation, govern-

ment assistance and data analyses are presented in this

section. They include the following:

Major Land-Use Regions

1. The small-scale diversified agriculture region will

probably remain stable in terms of area or expand

only slightly. Yields per unit area within the

region may gradually increase in future years.

2. The focus of the viticulture region has shifted

westward from Caxias do Sul to Bento Goncalves.

Experimental vineyards outside the region have not
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yet become important on a regional or national

scale.

The tobacco region centered on Santa Cruz do Sul

has expanded greatly since 1950 except along its

southern margin, which remains important for wet

rice production.

The sugarcane region of Rio Grande do Sul remains

stable in size, despite government attempts to

expand the growing area northeastward.

The onion region remains stable in size, but is

economically stagnant, due to isolation and the

lack of all-weather roads. Farm-to-market trans-

portation is especially difficult in production

areas along the eastern margin of the Lagoa dos

Patos.

The soybean-wheat region has expanded greatly in

all directions since 1965, but least rapidly on the

northeastern margin where lower temperatures miti-

gate against profitable production. Expansion has

been particularly rapid along the southern and

western margins of the region, which were formerly

devoted to beef cattle. Soybean raising in former

wet rice areas of the Depressao Central is also

notable. The cultivation of soybeans clearly

dominates the economy of the soybean-wheat region,

with wheat being a secondary "off-season" crop to

make better use of idle land and farm implements.
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Since 1950 the rice-livestock region has expanded

from the Depressao Central to include most of the

coastal lowlands, and much of the Rio Uruguai valley

lying within Rio Grande do Sul. In 1977 rice pro-

duction had also become prominent within the exten-

sive livestock ranching region, particularly near

Bagé and Dom Pedrito. Shifts from rice to soybeans,

and from livestock to rice, have therefore occurred

in the rice-livestock and extensive livestock ranch-

ing regions, respectively.

Land-Use Subregions
 

l. The nonspecialized diversified agriculture sub-

region is stable in area, and remains a traditional

zone of subsistence agriculture.

The Porto Alegre Market gardening subregion is

slowly expanding eastward as population of the

urban area increases, and as demand for fresh pro-

duce increases.

Dairying is expanding into parts of the soybean-

wheat region, especially near Ijui.

The pineapple-banana subregion is stable in area

and productivity, but modern agricultural tech-

nology is essentially absent from the zone.

The corn-soybean-swine culture subregion emerged

as soybean cultivation expanded southeastward from

the Planalto Medio into areas of traditional
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subsistence agriculture important for hog and corn

production. The subregion may expand southward and

southeastward in future years as small-scale farmers

become more cash-crop oriented and take advantage

of the Estrela soybean export terminal.

The black-bean subregion is contracting on its

southern and southwestern margins, since many former

black bean producers have switched to soybean cul-

tivation. Future land use in the subregion is

dependent upon increased government assistance,

and whether or not production of the crOp is stimu-

lated to a greater extent in diversified agriculture

zones closer to major market areas.

The corn-black bean subregion of the northwestern

Serra do Sudeste remains an isolated zone of tra—

ditional subsistence farming. It is characterized

by few innovations or technological inputs.

The vegetable-fruit-dairying subregion is slowly

expanding westward within the southern Serra do

Sudeste as fruit and vegetable canning industries

in nearby Pelotas develop, and as the urban market

for fluid milk expands.

The von Thfinen model of agricultural land use is

less applicable to Rio Grande do Sul than to

neighboring Uruguay. Fewer assumptions of the

model can be met in the case of Rio Grande do Sul,

such as uniform terrain and market accessibility.
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Moreover, the model does not account for cultural

influences on land use, which in Rio Grande do Sul

are highly significant.

Innovation
 

1. The adoption of innovations in rural Rio Grande do

Sul appears to be more dependent upon economic

resources than on the communication of new ideas

or an awareness of those ideas.

Small and large-scale producers are both innovative

and noninnovative, depending upon individual circum-

stances. Small-scale viticulturalists, tobacco

growers and some sugarcane producers are generally

innovative, as are many large-scale producers of

soybeans and wheat. Conversely, many small-scale

producers of black beans, manioc, pineapples,

bananas and onions are noninnovative, since most

lack the necessary financial resources to adopt new

technology. By the same token, many large-scale

landowners raising beef cattle are traditional,

conservative and noninnovative. This is due partly

to declining beef prices and competition from agri-

culture. As a result, many ranchers feel that

improvements in pasture lands or beef production

systems are not warranted. Some ranchers are also

devoting more of their effort to agriculture, which

is more profitable.
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Agricultural innovation adoption in Rio Grande do

Sul does not exhibit a distance-decay function from

Porto Alegre, i.e., levels of agricultural tech-

nology employed do not always decrease as distance

from the city increases. Although large-scale

soybean-wheat farmers in the Planalto Central are

distant from Porto Alegre, they rapidly adopt new

technology, and nearly all production is mechanized.

High world demand for soybeans stimulated high cap-

ital investment in soybean technology so that out-

put could be maximized under favorable market con-

ditions. Second, rural social and economic infra-

structure development in Rio Grande do Sul is

greater than in many other areas of Brazil or Latin

America. Interior agricultural trade centers pro-

vide a wide range of goods and services, and have

served to reduce the rural-urban innovation

dichotomy.

Government Assistance
 

1. A large number of federal, state and university

research and extension centers have been established

in the state, and their location relative to pro-

ducers makes them reasonably accessible. However,

the eastern portion of the Alto Uruguai region is

deficient in extension centers, considering the
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prominence of subsistence agriculture in the zone

and the area's high rural population density.

2. Higher interest rates on farm loans as an anti-

inflationary measure have been detrimental to

small-scale farmers, the producer type most in need

of financial assistance.

3. Much useful crop-livestock research has been under-

taken at both government and university levels in

the state. However, there is need for closer link-

age and coordination between researchers and

extension agents.

Research Conclusions
 

The following conclusions were reached regarding

the statistical analysis of the three research hypotheses.

Hypothesis I was formulated to ascertain any pos-

sible relationship between crop yield and the size of land-

holding.

I. Yields per unit area of rice, soybeans and wheat

are proportional to the size of landholding.

The statistical analysis of this hypothesis was

based on three related questions regarding CROP, HECTAR

and YIELD. Four analyses were conducted to detect any

significance between variables. All analyses indicated

that a significant relationship exists between the number

of hectares in rural properties and yields per unit area.
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On the basis of these findings, the hypothesis was

retained.

The second hypothesis was aimed at identifying

any relationship between high yields and the use of govern-

ment extension service.

II. The distribution of high yields is directly related

to those areas where the use of government exten-

sion service is greatest.

The testing of this hypothesis was based on analysis

of the following variables: YIELD, EXTENS, AGVISI and VISAS.

Two Chi-Square analyses were conducted regarding this

hypothesis. The first was designed to identify any possible

relationship between yields and the use of extension

services. The second focused upon the relationship between

yields and farmer visits to extension centers. The Chi-

Square results for both analyses were above the required

significance level. This indicates that a significant

relationship exists between the variables under study, i.e.,

that higher yields were obtained through greater use of

extension services. On the basis of these findings the

hypothesis was retained.

The objective of the third hypothesis was to iden-

tify the factors influencing the adoption of innovations.

III. Innovation is directly related to (a) use and

accessibility to sources of agricultural
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assistance, (b) land tenure, and (c) information

sources .

Variables included in this analysis were those which

had been previously identified in other studies regarding

the adoption of innovations in agriculture. The variables

were: the adoption of innovations, use of extension services,

visits to ASCAR or similar extension centers, participation

in agricultural experiments, accessibility to sources of

agricultural assistance, land tenure, and information

sources. The Chi-Square analyses to test this hypothesis

indicated that there is no significant relationship

between the variables examined when controlling by IDEAS.

Three Pearson Correlation analyses were conducted

to determine the proportion of variation in IDEAS that could

be explained by all the variables considered in the Chi-

Square analysis. Only 26 percent of the variation in IDEAS

could be explained. On the basis of this finding, the

hypothesis was rejected.

To identify any other significant relationship, an

additional Chi-Square analysis was conducted, this time

using CROP as the dependent variable while the remaining

independent variables were retained. This analysis showed

that nine variables, out of a total of sixteen, were sta-

tistically significant, indicating that many other vari-

ables seem to influence the adoption of innovations includ—

ing the type of crop being cultivated.



329

The last analysis undertaken was a Pearson Corre-

lation Coefficients routine in which twelve variables were

examined in relationship to each other. The most signifi-

cant relationships found were (1) a negative correlation

between EDLEV and AGTIME, i.e., the higher the educational

level, the less time in agriculture; (2) a positive corre-

lation between EDLEV and YIELD, i.e., the higher the educa-

tional level the higher the crop yields; (3) a negative

correlation between EDLEV and OWN, i.e., the higher the

educational level, the lower the level of ownership; (4) a

positive correlation between ORG and OWN, i.e., the greater

the organizational membership, the higher the ownership

level; (5) a positive correlation between ORG and EXTENS,

i.e., the higher the membership in farm organizations, the

greater the use of extension centers; (6) a negative corre-

lation between HECTAR and EXTENS, i.e., the smaller the

landholding, the greater the use of extension services;

(7) a negative correlation between EXTENS and YIFA2,

i.e., the greater the use of extension services, the lower

the incidence of crop disease; and (8) a positive correla-

tion between EXPMT and IDEAS, i.e., the greater the par-

ticipation in agricultural experiments, the greater the

adoption of new ideas.

Implications
 

Significant changes have occurred in the rural land-

use pattern of Rio Grande do Sul. Foremost is the changing
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amount of land devoted to the production of specific crops.

Soybean cultivation has expanded rapidly from its core area

in the Planalto Medio and encroached on areas traditionally

devoted to wet rice cultivation and cattle ranching.

Meanwhile, the southeastern Atlantic littoral, Rio Uruguai

valley and parts of the Campanha ranching zone have become

centers of rice cultivation. Elsewhere, other land use has

declined in importance, such as black bean production in

northern Rio Grande do Sul and hog raising in the far

northwest.

Equally noteworthy has been the increase of mech-

anized agriculture, the adoption of pesticides and the

introduction of soil sampling in some parts of the state,

while other areas remain technologically stagnant. An

increasing government concern for agricultural develOpment

is exemplified by the creation of federal crop-livestock

research centers and the consolidation of state extension

services to eliminate organizational inefficiency and dup—

lication of effort.

These findings have implications for future devel-

opment planning in Rio Grande do Sul. The study could

therefore serve as a planning tool in future assessments

of agricultural land use, innovation adoption and govern-

ment assistance. The findings could be applied in the

following cases:

I. Land-Use Assessment: the study can serve as a use-

ful tool for assessing current agricultural land
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use in the state. The land-use map prepared for

this study depicts five zones of crop-livestock

land use and, in 1977, was the most recent map

available. The map has particular value when used

with earlier land-use maps for comparative study

in the following ways:

A. Evaluating the spatial aspects of expanded

soybean production, particularly the penetration

of the crop into zones formerly devoted to wet

rice cultivation or livestock raising.

B. Studying the expansion of wet rice cultivation

in traditional livestock ranching areas.

C. Identifying subsistence agriculture regions of

which the boundaries have remained stable over

time, for long range development programs

designed to boost productivity and increase

rural income.

D. As a planning document when highly detailed

land-use information is needed.

Regional Land-Use Planning: the map of crop-

livestock regions prepared for this study is

based largely on information shown on the agricul-

tural land-use map. However, Specific regions and

subregions are delimited which show the crop-

livestock production complexes in any given area of

Rio Grande do Sul, and are discussed in the accom-

panying text. The study is therefore useful for
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regional planning, including the location of infra-

structure projects where they can best meet the

needs of farmers. Specific examples include:

A. The comparative study of crop-livestock

regions on a temporal-spatial basis.

The identification of land-use problem areas

for which alternative land-use strategies may

be considered.

Locational planning of new cooperatives or

agribusiness firms relative to production zones,

major markets and trade centers.

Transportation planning, including new farm-to-

market roads, crop storage facilities, shipping

terminals, and waterway development to better

serve producers.

Innovation and Government Assistance to Agriculture:

the study has applicability for both innovation

diffusion research and agricultural assistance

planning in the following cases:

A. As a general source of information indicating

the level of crOp-livestock technology employed

in the various regions and subregions examined.

The locational planning of new research and/or

extension centers.

The determination of specific services to be

provided by extension or research centers in

relation to agricultural land-use zones.
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Recommendations
 

It is hoped that the information, maps and analyses

presented in this study have fulfilled the stated research

objectives. Yet, during the course of the research it

became apparent that improvements in methodology could be

made, and that some related topics merit study of a more

specific nature. Second, much valuable information was

obtained that could be used by government for future

decision making. Specific recommendations intended for

future researchers and government personnel charged with

agricultural planning follow.

Future Research
 

During the course of field work it was noted that

certain changes in research objectives and methodology might

facilitate the task of persons engaged in future studies

of this type:

1. Future studies of this type should be narrower in

scope, with a specific focus on either crop—

livestock land use, spatial aspects of innovation

diffusion, or locational assessment of extension

centers.

2. Cluster sampling should be avoided when interview-

ing large-scale landowners, since in most cases their

properties are noncontiguous and distant from each

other. A stratified areal sample may be used in
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this situation. However, the use of cluster sampl-

ing is desirable in areas of small holdings.

3. Flexibility in sampling techniques must be main-

tained, since even the best conceived research

plans are subject to the economic, transportation

and time constraints of government organizations

assisting the researcher.

Several potential research topics were identified

during field work in Rio Grande do Sul. All are timely and

worthy of study, given the extreme importance of agriculture

in the state's economy. Future research should include

the following themes:

1. The spatial diffusion of soybean production in

Rio Grande do Sul and concomitant decrease in the

area devoted to staple food crops.

2. A geographic appraisal of alternative wheat pro-

duction locations in Rio Grande do Sul.

3. A locational study for optimizing extension service

effectiveness and innovation delivery to small-

scale farmers.

4. Variations in innovation adoption over geOgraphic

space, emphasizing the role of c00peratives as

change agents.

Recommendations to Government

The following recommendations are made to the govern-

ment of Rio Grande do Sul based on the findings of this study:
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1. Agricultural land-use maps prepared by the govern-

ment should be updated periodically to serve as

useful planning tools. This is especially impor-

tant because of the expansion of soybean production

since 1970.

2. Linkages between government-university research

groups and extension centers should be strengthened.

This would accelerate information and technology

delivery, while acquainting researchers with the

specific needs and problems of crop-livestock pro-

ducers.

3. Soybean cultivation should be encouraged, but not

at the expense of staple food crOps. Additional

credit should be provided, particularly to small-

scale black bean producers. This would increase

self-sufficiency in food production and promote

development in low-income farming zones.

4. The possibilities for wheat production in areas

of Rio Grande do Sul better suited environmentally

than the Planalto Medio should be explored.

Special attention should be given to the potential

for wheat in the high campos of the state's north-

east and in the Bagé area, both of which have

higher average wheat yields than does the Planalto

Medio.

It is hoped that these recommendations will stimu-

late further thought on the study topic among scholars and
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government planners. The importance of ranching and agri-

culture in Rio Grande do Sul cannot be overstated, con-

sidering the state's role in Brazilian agriculture and

Brazil's position as the second largest provider of food-

stuffs for a hungry planet.
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FORMAL INTERVIEW SCHEDULE

Data
 

Capa Doyguestionério
 

Numero de respondente

Municipio
 

Localizagao da propriedade
 

 

 

Tipo a2 cultura: arroz

soja

trigo

Tipo fundiario da propriedade: grande propriedade
  

pequena propriedade

Topografia geral pa zona

e da propriedade: plano

undulada _____

acidentada

 

 

Comentarios gerais:
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Questionario Formal
 

 

Quantos anos possue? anos

1. 15-20 anos 7. 46-50 anos

2. 21-25 anos 8. 51-55 anos

3. 26-30 anos 9. 56-60 anos

4. 31-35 anos 10. 61-65 anos

5. 36-40 anos ll. mais de 65 anos

6. 41-45 anos
 

Qual é seu estado civil?

l. casado

2. soltero

3. outro
 

Onde nasceu?
 

Onde nasceram seus avds?
 

Quantos membros possue sua familia?
 

1. 2 7. 8

2. 3 8. 9

3. 4 9. 10

4. 5 10. ll

5. 6 ll. 12

6. 7 12. mais de 12
 

 

5a. Quantas criangas?

1. 1 8. 8

2. 2 9. 9

3. 3 10. 10

4. 4 11. ll

5. 5 12. 12

6. 6 13. mais de 12

7. 7
 

Qual é seu grau de escolarizacao?

nenhum

l. escola primaria

2. ginasio

3. segundo grau

4. universidade

5.
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7. E membro de organizagao (organizagées) agricola(s)?

1. Sim Siga a #7a.

2. N50 Siga a #8.

7a. Se Sim, que tipo de organizagao (organizacoes)?

l. cooperativa agricola

2. cooperativa de criadores

3. associaqao de produtores para cultura

especifica

4. outra
 

8. Quanto tempo vdce é agricultor?
 

 

1. l ano ou menos 9. 9-10 anos

2. 2 anos 10. 11-12 anos

3. 3 anos 11. 13-14 anos

4. 4 anos 12. 15-16 anos

5. 5 anos 13. 17-20 anos

6. 6 anos 14. 21-25 anos

7. 7 anos 15. mais de 25 anos

8. 8 anos

8a Sempre no Rio Grande do Sul?

1. Sim

2. N50

9. Mora em sua propio propriedade rural?

1. Sim Siga a #10.

2. N50 Siga a #9a.

9a. Onde mora?

 

l. outra propriedade rural

2. cidade vizinha, que cidade?

3. Porto Alegre

4. outro lugar
 

10. E proprietario v6ce das terra cultivadas?

1. Sim Siga a #10a.

2. N50 Siga a #10b.

10a. Esta arrendando terras a outros agricultores?

1. Sim

2. N50 ou nao aplicavel



11.

12.

10b.
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E

1. arrendatario

2. parceiro

3. posseiro

4. empresa de socios

5. nenhum de istos
 

Que é sua cultura principal?

l.

2.

3

arroz

soja

trigo

Esta usando as suas terras para outras atividades além

das culturas (arroz-soja-trigo) mencionada na pergunta

anterior?

1. Sim Siga a #12a.

2. N50 Siga a #13.

12a. Que culturas ou atividades?

l. sorgo

2. milho

3. soja

4. arroz

5. feijao preto

6. uva

7. batata inglésa

8. batata d6ce

9. mandioca

10. trigo

ll. avicultura

12. suinicultura

13. pastagen para gado de corte

l4. pastagen para gado de leite

15. pastagen para ovinos

l6. outra



13.

14.

15.

16.
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Quantos hectares tem em sua propriedade?

1. 0-10 hectares

2. 11-20 hectares

3. 21-40 hectares

4. 41-60 hectares

5. 61-100 hectares

6. 101-200 hectares

7. 201-500 hectares

8. 501-l,000 hectares

9. l,001-2,000 hectares

10. 2,001-5,000 hectares

ll. mais que 5,000 hectares
 

Quantos hectares approximadamente esta cultivando em

total (incluyendo pastagen artificial)?

 

0-10 hectares

11-20 hectares

21-40 hectares

41-60 hectares

61-100 hectares

101-200 hectares

201-500 hectares

501-1,000 hectares

. 1,001-2,000 hectares

10. 2,001-5,000 hectares

ll. mais que 5,000 hectares

\
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Quantos hectares tem em sua cultura principal?

0-10 hectares

11-20 hectares

21-40 hectares

41-60 hectares

61-100 hectares

101-200 hectares

201-500 hectares

SOl-l,000 hectares

l,001-2,000 hectares

2,001-S,000 hectares

mais que 5,000 hectaresH
C
D
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O
‘
U
I
D
W
N
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O
C

O
0

t
a
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m m r
'
.

w
.

fazendo rotacao em suas lavouras?

Sim Siga a #16a.

Nao Siga a #17.N
H

0
o



17.

18.

19.
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16a. Quais culturas ou atividades pecuarias?

l. milho

2. soja

3. trigo

4. ovinos (pastagen) e arroz

5. gado de corte (pastagen)

6. gado de leite (pastagen)

7. arroz

8. centeio

9. cevada

10. mandioca

ll. feijao preto

12. batata inglésa

13. batata d6ce

l4. sorgo

15. outra
 

Que foi seu rendimento em quilos por hectare para sua

filtima colheita do produto principal (arroz, soja, ou

trigo)?

quilos/hectare
 

O que aconteceu na ultima colheita do produto principal

(arroz, soja, ou trigo)?

l. aumentou o rendimento

2. ficou o mesmo o rendimento

3. diminuiu o rendimento

Quais sao os fatores responsaveis para seu rendimento

do produto principal (arroz, soja, ou trigo) na filtima

colheita?

l. condicées de tempo

2. doenqas

3. consultas com técnicos do governo

4. sementes diferentes

5. adubaqao diferente

6. corregao dos solos

7. temporada de aplicagao de insumos

8. mais crédito rural

9. menos crédito rural

10. assisténcia técnica melhorada

ll. assisténcia técnica insuficente

12. mecanizacao/novos implementos agricolas

13. outras causas
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20. Esta cultivando ou pretende a cultivar outra cultura

que nao foi feita no ano pasado em sua propriedade?

. Sim Siga a #20a.

2. N50 Siga a #21.

20a. O que é a nova cultura?

l. milho

2. soja

3. trigo

4. arroz

5. pastagen artificial

6. feijao preto

7. batata inglésa

8. batata ddce

9. sorgo

10. hortalicas

11. outra
 

21. Pretende a abandonar ou reduzir no ano que vem alguma

cultura ou atividade pecuaria que tem agora?

Sim Siga a #Zla e #22.

N50 Siga a #23.

1.

2.
 

21a. Que cultura ou atividade pecuaria pretende a

abandonar ou reduzir?

milho

soja

trigo

arroz

.pastagen artificial

feijao preto

batata inglésa

batata d6ce

outra\
D
m
x
l
m
u
l
n
w
a
I
-
d

 

22. Que cultura vai a plantar a substituir para a cultura

abandonada na mencionada pergunta anterior?

milho

soja

trigo

arroz

pastagen artificial

feijao preto

batata inglésa

batata d6ce

sorgo

hortalicas

outra

nenhum

\
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23. 0 area que tem suas lavouras do produto principal

(arroz, soja, ou trigo) esta

l. mais grande que o ano pasado

2. o mesmo que o ano pasado

3. menos grande que o ano pasado

24. Quais fatores foram responsaveis para esta situagao em

sua propriedade mencionada na pergunta anterior?

 

l. mudanca do prego do mercado

2. mudanga do prego minimo

3. consulta (3) com extensionistas ou técnicos

do governo

4. tempo

5. tecnologia nova

6. adquisacao de novos implementos agricolas

7. topografia desfavoravel

8. enfraquecimento dos solos

9. erosao dos solos

10. desejo a diversificar a producao

ll. mais pastagen

12. outro fator

25. Utiliza os servicos de extensao rural (técnicos, etc.)

fornecido pelo governo?

1. Sim Siga a #26.

2. N30 Siga a #25a.

25a. Se nao, que?

conhecimento insuficiénte

carencia de fé com istos servicos

longe demais de escritorio de extensao

rural (ASCAR) ou Delegacia Agricola

problemas de transporte

falta de necessidade

6. outra razao, o que é?
  

26. O agrdnomo, técnico rural, ou extensionista do governo,

ele ou ela fazem visitas a sua propriedade?

1. Sim Siga a #26a.

2. N50 Siga a #27.

26a. Qual escritorio de ASCAR, Delegacia Agricola, ou

IRGA ele ou ela pertenece?

(cidade)
 



27.

28.

29.
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Faz visitas ao escritério de extensao e assisténcia

rural (ASCAR) ou outra entidade similar?

1. Sim Siga a #27a.

2. N50 Siga a #28.

27a. Se Sim, onde fica esta escritério?

 

Quais sugestdes tem recibido

informacées sébre

informagdes sébre

informaqdes sébre

informa 6es sébre

informagdes sabre

informacées sébre

informacées sdbre

informaqoes sabre

lemas relatadas

informacées sébre

de solo

\
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11.

12. outra
 

(cidade)

dos técnicos do governo?

sementes novos

adubacao

pragas, doenqas, etc.

defensivos agricolas

novas t cnicas agricolas ~

terraceamento

implementos agricolas

rotacao das lavouras

erosao dos solos e prob-

como fazer uma amostragem

publicacoes agricolas

Esta usando alguma idéia nova introduzido pelo governo

em suas culturas que nao usou no ano pasado?

1. Sim Siga a #29a.

2. N50 Siga a #29b.

29a. Qual é a nova idéia que véce experimentou?

adubagao

agricolas

sementes novos

conservagao dos solos

controle de pragas/uso de defensivos

mudanca de época para plantar

novo método para plantar

pastagen artificial

uso de implementos agricolas/mecanizacao

outra, o que foi?

 



30.

31.

29h.
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Por que nao?

custoso demais a implementar estas novas

idéias de eles

discorda com os técnicos do governo

nao tem confianca em técnicos

grande risco econdmico para vdce como

produtor

falta de necessidade para os conselhos

do governo

outra razao
 

Quais outros fontes de informaqdes sdbre agricultura

(novas idéias) alem do governo pretende aproveitar ou

ja aproveitou?

U
'
l
-
b
U
J
N
H

I
O

o
o
q
o
x

9.

10.

11.
 

amigos ou parentes

radio

televisao

cooperativas agricolas

centros de inseminagao artificial,

associacdes de cria ores de gado, ovinos,

etc.

revistas agrarias

associaqdes agricolas

representantes de empresas agricolas

particulares

jornais

outros fontes

nenhum

Os amigos com quem vdce conversa sObre problemas de

agricultura/pecuaria moram a que distancia (mais ou

menos)?

l.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

31a.

 

1 quildmetro

2 quilémetros

3 quilémetros

5 quilémetros

8 quildmetros

10 quilémetros

15 quildmetros

25 quildmetros

50 quildmetros

100 quilémetros

mais de 100 quildmetros

Eles (seus amigos) moram em

w
a
l
-
l

0

Santa Rosa

Trés d9 Maio

Santo Angelo

Ijui, Chiapeta, ou Catuipe



32.

34.

35.

36.

Como

¢5es

1.

2.

32a.

32b.

368

Cachoeira do Sul

Santa Vitéria do Palmar

zona rural afora do-sede do municipio

outro lugarm
q
m
m

 

produtor, esta participando em algumos experimenta-

agrOpecuarias em c00peracao com o governo?

Sim

Nao

Se Sim, adotaria mais novas idéias agricolas

se fosse prOprietério?

Se Sim, adotaria menos novas idéias agricolas

se fosse prOprietario?

Que distancia mais ou menos viaja para procurar crédito

agricola ou assisténcia financeira?

\
l
m
U
‘
u
b
b
J
N
l
-
J 0-5 quilémetros

6-10 quildmetros

ll-lS quildmetros

16-25 quildmetros A onde?

26-50 quildmetros

51-100 quildmetros

mais de 100 quildmetros

 

 

Quanto tempo precisa para transportar seu(s) produto(s)

agricola(s) ao mercado para comercializacao?

m
Q
O
N
U
'
l
u
b
W
N
l
—
J

O
O

C
O

O
O

O

Qual

10 minutos

20 minutos

30 minutos

45 minutos

l hora

2 horas

4 horas

mais que 4 horas
 

modo ou tipo de transporte usa para levar estos

produtos ao mercado?

\
l
O
‘
U
I
n
h
-
M
N
H caminhao privado

caminhao coletivo

caminhao de outro agricultor

caminhao de camionhero

caminhao de empresa de transporte

estrada de ferro

transporte fluvial



37.

38.
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Como faz comercializacao dos produtos agricolas (também

produtos pecuarios se aplicével)?

U
l
l
a
-
W
N
W

 

Na escada,

suas metas

1.

2.

3.

c00perativa agrOpecuaria

empresa particular

venta direta ao governo

mercado local

outra entidade

a parte acima representa a realizacao de

e aSpiracdes como produtor. Em sua Opiniao,

onde esta v6ce na escada atualmente?

onde foi v6ce na escada ha dois anos?

onde v6ce pretende estar na escada daqui a

dois anos?

 

 



APPENDIX B

INFORMAL INTERVIEW SCHEDULE



10.

11.

12.

13.

14.

APPENDIX B

INFORMAL INTERVIEW SCHEDULE

QUESTIONARIO INFORMAL Lugar

Data

 

Tipo de producao agrOpecuaria

Tamanho meio das lavouras

Estrutura fundiéria

Donos da terra residentes em outras cidades - a onde?

Mudanca de uso da terra agricola - se sim, porque?

Mercado(s) principais para a producao agrOpecuaria

Rutas de transporte para a producao agraria - estradas

primarias

Tipo(s) de tranSporte utilizado

InovacSes agricolas - como funciona a entrega de

tecnologia e idéias novas ao produtor

Receptividade das agricultores em resPeito a inovacao

na agricultura

Relacao com tenéncia de terra e melhoramento das tecnicas

agropecuérias

Novos projetos introduzidos, implementados ou em

andamento em relacao o desenvolvimento agrario

Rotacao das lavouras - tipo de lavoura

Tipos de solos na zona - ventagens ou problemas

particulares

370



15.

16.

17.

18.

19.

20.

371

Uso de fertilizantes, correcao de solos, uso de

defensivos - outros insumos

Colheita das lavouras - mecanizada on manual

Vinculacao de técnico com pesquisas agrOpecuarias do

governo

Vinculacao de técnico com pesquisas agrOpecuarias

universitarias

Vinculacao de técnico com c00perativas agricolas e

institucdes bancarias

Problemas v6ce pode notar que sao obstaculos para o

desenvolvimento agrario em sua zona

Comentarios
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Santa Catarina

ARGENTINA

URUGUAY

A TLANT/C OCEAN

RIO GRANDE DO SUL

AGRICULTURAL LAND USE/

uso DA TERRA AGRI’COLA 1977

AGRlCULTURAL LAND USE

(Uso da Terra Agricola)

fl Livestock Raising
'

- ’ _

(Pecuéria)

-. RIO Grande

Wet Rice — Livestock
' '

(Arroz Irrigado — Pecuéria)

Soybean — Wheat Double Cropping

(Successao Soja — Trigo)

 

Small-Scale Diversified Agriculture 50
_ J_l_ i

l
(Policultura em Pequenas Propriedades)

 
KILOMETERS

NON—AGRICULTURAL LAND

(Terras sim Atividades Agropecuériasl

m Florest Areas

.. 1 (Areas Forestais)

Marsh and Mud Flats

(Areas de Banhado e Restinga)

 

Sand and Eolian Beach Features

(Areas e Formacées Eolianais da Praia)

Based on 1:110,000 Scale 1975 Air Photos.

(Com base em fotos aéreas (1975) de escala de 1:110,000)Major Urban Land Use Areas

(Zonas Importantes de Uso da Terra Urbanal

Compiled by David R. Hicks with assistance provided by the Central de Comandos Mecanizados de

Apoio a Agricultura (CEMAPA) of the Secretaria da Agricultura of Rio Grande do Sul, 1977.

(Compilado por David R. Hicks com assistE-ncia prestado pelo Central de Comandos Mecanizados de

A9010 5 Agricultura (CEMAPA) da Secretaria da Agricultura do Rio Grande do Sul, 1977. 
 


