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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

with 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;

b. the higher the educational level, the higher
the agricultural yields;

c. the higher the educational level, the greater
the tendency of owners to rent property;

d. the greater the organizational membership,
the higher the ownership level;

e. the higher the membership in agricultural orga-
nizations, the greater the use of extension
centers;

f. the smaller the landholding, the greater the
use of extension services;

g. the greater the use of extension services, the
lower the incidence of crop diseases;

h. the greater the participation in agricultural
experiments, the greater the adoption of new
ideas.

In addition, the study revealed widespread agricul-

tural lang-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

effort, 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 the north. 1In general, the state produces middle lati-
tude crops 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 of the country since it is occasionally subject to
low winter temperatures and killing frosts. The state is
2 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
locatjons. 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 js true of beef productioﬁ. 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.l Large-scale production of soybeans
in southern Brazil has increased dramatically in recent

years. The output of Rio Grande do Sul increased from
432,000 tons in 1968 to 4,688,521 tons in 1975.° In 1976
the state 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 recent research indicates that production is increasing
in the central depression (a traditional rice-growing area)
as well. 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 Relagées Exteriores,
Engﬁim Especial No. 28 (Brasilia: April 20, 1977), p. 1;
and "Perspectivas da Soja," Folha da Tarde (Porto Alegre,
Brazil: March 1, 1977), p. 4.

2Data furnished by the Comissao Estadual de
Planejamento Agricola--Rio Grande do Sul (CEPA-RS),
igggetaria da Agricultura, Porto Alegre, Brazil, November

3Brazil, Fundagéo IBGE, Anudrio Estatistico do
Brasiil, 1976 (Rio de Janeiro: IBGE, April 1977), p. 172.

4CEPA-RS, op. cit.



Wheat is grown mainly in the same areas as soybeans,
4s a complementary crop. As in the case of soybeans, Rio
Grande do Sul is Brazil's leading wheat producer, followed
by the state of Parand. 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.>

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
1976, 1,850,000 tons, or about 20 percent, were from Rio
Grande do sul.® 1In 1977, rice production in the state
was slightly more than 2,000,000 tons.’ The crop is grown
inmany parts of the state, including coastal lagoon areas,
the Uruguay River lowlands in the far west and the central
depression west of Porto Alegre. Production is almost
entirely mechanized, although some rice is harvested manu-

ally on small rented plots of land.

————

51bid., and Anuirio Estatfstico do Brasil, 1976,

P. 172,

6Anuério 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

pPrincipally 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
the 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 Guafiba estuary, most
€Xport crops as well as canned and frozen beef, are shipped
Via the deep-water port of Rio Grande about 150 miles south
©f Porto Alegre.

Agricultural expansion and improvement have tended
to be slow outside the major soybean-wheat and rice pro-
dlh:ing areas. Disequalities in the level of agricultural

deVelopment are evident in various parts of Rio Grande do
Sul 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






of S ao Paulo and Rio de Janeiro, insufficient capital to
impxXove agricultural practices among small-scale farmers,
incxreased soybean production at the expense of foodstuffs
and 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 mofe spec-
tacular and dynamic developments in the industrial sector
of the economy. This is evidenced by a 3.5 percent growth
rate in agriculture for 1973 as compared with a 15 percent
growth rate by industry in the same year.8 However,
Planners throughout Brazil now realize that overall economic

growth is 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,
Teflects the increased concern of government regarding agri-
Cultural growth. During this period, agriculture was
©Xpected to grow 7 percent per annum.9 The growth rate for
1975 yas only 3.4 percent, but this was due largely to high

Coffee crop losses from severe frosts in Parand state rather

\

B 8"Decon Study Shows Industry as the Leader,”
=Xazjlian Bulletin 562 (March 1974): 3.

s 9II PND-Plano Nacional de Desenvolvimento, Brazil's
ifﬁgggd National Development Plan 1975-79 (Rio de Janeiro:
Titish Chamber of Commerce in Brazil, May 1975), p. 92.
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than to neglect on the part of agriculturalists, technicians

or Planners. In 1976 the rate of agricultural growth for

Bra=zil was 4.2 percent, much of it due to increased soybean

production in Rio Grande do Sul and Parané states.10

Agricultural expansion in Brazil for the year 1977
was expected to substantially surpass the 1976 growth rate,

due 1largely to a 41 percent increase in agricultural

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

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

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

agricultural research and extension services are being

expanded and reorganized. In Rio Grande do Sul, the

Associagéo Sulina de Credito e Assisténcia 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

a Brazil, Banco Central do Brasil, Banco Central
<O Brasil Annual Report 1976, Vol.

13, No. 4 (Brasilia:
Central Bank of Brazil, 1977), p. 15.

11

Brazil, Ministério das Relacdes Exteriores,
Boletim Especial No. 34 (Brasflia: July 20, 1977), p. 1.




land forms, vegetation, climate and soils. 1In addition,
cexr tain historical and institutional factors reflected in
the present crop-livestock land-use patterns restrict
moderxnization 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,
4s 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.
Rel"'-ltively 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
Tather than such staple food crops as black beans, which
Are jess 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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nutx ition is a serious problem, principally in the exten-
siwve 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 also exist. 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
Qgricultural land use, government 'assistance programs and
technology adoption made planning maps obsolete and served
@S the chief stimulus for this study. Upon arrival in
BraZil it was noted that updated agricultural land use maps
depic‘::ting the growth of soybean production as well as other
Tecent changes in land use were unavailable for crop-
1i"estock 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 jinterpret the regions and subregions delimited in






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.

2. 1Identify 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.

3. 1Identify the level of innovation adoption in each
of the delimited regions with respect to the dis-
tribution of government assistance.

4. Evaluate the role of government assistance in the
agricultural development of the state and provide
insight for the improvement of agricultural pro-
grams.

5. 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.
Faétors affecting the existing patterns of crop-livestock
;:\ctivities were also examined. These include the effect
of 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
©f market distance in the light of Griffin's findings in
Neighboring Uruguay.12 To enhance this comparison a geo-
draphjc traverse was made through that republic.

The dissertation consists of: (1) a comprehensive
A9ricultural land-use map prepared specifically for this
st‘-’ldy; (2) smaller scale crop-livestock maps depicting
Major agricultural land-use regions and subregions in Rio

G’:anc’ie do Sul; and (3) presentation, description and
\

U lernst C. Griffin, "Agricultural Land Use in
Ur‘-}guay" (Unpublished Ph.D. dissertation, Michigan State
Niversity, 1972).
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analysis of interview data obtained from farmers. Govern-
ment agricultural personnel in many communities, represent-
ing every agricultural production zone in the state, were
interxviewed. Informal interviews using a short question-
nairxre were also conducted with agricultural cooperative
of £ficials, 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 municifpios in predetermined crop and size-of-

landholding regions. The instrument, prepared to test data
Collected, covered personal history, land tenure arrange-
Mments, size of landholding, agricultural land use, innova-
tion jin agriculture, government assistance and marketing
time-djstance. 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
thig study:
l. 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
4gricultural 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
Qg9ricultural specialists, university personnel and govern-
Ment officials, but excluded farmers. Conversely, the
STructured interview schedule was administered only to agri-

CUlturalists in the eight selected municipios. The latter

Were ejither large or small-scale producers of one of the
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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-
POxXtation constraints of the researcher, and to limitations

Of +the cooperating government agency which provided trans-

POxrtation and personnel. The number of persons interviewed,

USually five or six in each cluster, was necessarily small.
But, the sample selected is as representative as possible

UWNnder the conditions precedent.

Where interviews were conducted in a multi-crop
region, i.e., the soybean-wheat region, they were mutually
©Xc1lusive. 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
inelusion 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.

Statjistical analysis of the data is limited to the selected

Vaxrjables under study.
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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 3 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
Superintendéncia do Desenvolvimento da Regido Sul (SUDESUL)
Prowided publications on rural areas of southern Brazil
having specific development problems, including the western
POxtijion of Rio Grande do Sul's beef cattle area. The
Fundagéo Metropolitana de Planejamento (METROPLAN), an
OxXganization charged with overall planning of the fourteen
\municigios comprising the Porto Alegre metropolitan area,
PXo-~,jded information on the same as well as agricultural
land use within the zone. The Instituto Nacional de
c°10nizag§o e Reforma Agrdria (INCRA) provided maps,
Sadastral data and soils information on the state as well
aAs Mmaterials on agricultural colonization. Publications

by the Fundagéo de Economia e Estatistica (FEE) also were

Use ful 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 Produgéo (CFP) and the

Comissao 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 Produgdo provided publications and interviews relative

tO minimum prices in agriculture and the market effect on

Qgxricultural land use. Finally, the Comissdo Estadual de

P]-al’lejamento Agricola (CEPA/RS) provided statistical data

©OnN  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-
P1lied data on waterborne commerce and agricultural exports.
The Departamento Nacional de Estradas de Rodagem (DNER)
ANQ  the Departamento Aut8nomo de Estradas de Rodagem
(DAER) provided information on farm-to-market roads.
Inf01:mation on rail movements of agricultural products and
fertilizers was furnished by the Rede Ferrovidria Federal,
S. A . (RFFSA). Data on the state's "export corridors" were

prQVided by the Empresa Brasileira de Planejamento de

™
Tansportes (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 Associagdo Sulina de

Crédito e Assisténcia Rural (ASCAR) provided information

on agricultural extension and innovation adoption patterns

in warious 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 1Instituto Rio Grandense do Arroz (IRGA) provided inno-

VAation information pertaining to rice production and

€©Xtension services. In addition, IRGA provided transpor-

tation to and from the remaining two sampling areas. The

recently created Associagéo Rio Grandense de Empreendimentos
de Asgsisténcia Técnica e Extensdo Rural (EMATER-RS), which
SQcceeds ASCAR, provided information on the administrative
reorganization of agricultural extension currently under-
Way in Brazil and particularly in Rio Grande do Sul.
I"ikewise, the Federagéo de Cooperativas Brasileiras de Soja
< Trigo (FECOTRIGO) furnished data on soybean and wheat
Yields which were vital for sample area determination.
This organization also provided much information on agri-

c . .
Q1 tural research and extension 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 Agrondmicas (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 Agropecudria (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

MmMaterials.
Information and publications regarding university
Qctivities in the field of agricultural training and
e search were provided by the Faculdade de Agronomia e
Ve teriniria of the Universidade Federal do Rio Grande do
Sul (yrrgs), and by the Escola de Agronomia "Eliseu Maciel"
©OFf +the Universidade Federal de Pelotas (UFPel). The
Ir?stituto de Ciéncias Rurais at the Universidade Federal de
Santa Maria (UFSM) was contacted regarding agricultural
t:":a:i.ning and research at that institution.
Other sources were also utilized. Information on
rtlec-‘-l'u':lnization and acceptance of new agricultural ideas was
ol:’tained from agribusiness representatives at state crop-

l:L"estock expositions. Conversations held at agricultural

c .
anerences, cooperative 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

Brasflia. These three agencies provided publications and

orientation prior to the field research.






CHAPTER II

DESIGN OF THE STUDY

The design of the study required the delimitation
of 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
langd use was investigated during interviewing and incor-
POxrated within this context.

The descriptive part of the study is based on infor-
Mation obtained from publications and from visits to all
QAXreas of Rio Grande do Sul. This part focuses on the
€Xp lanation and interpretation of the agricultural land-
Use map and the map of crop-livestock regions.

Interviews with government technicians were con-
ci‘:‘<='I:ed in eighteen communities in various agricultural
Tegions of the state. Since it was impossible to visit
e"ery agricultural extension office, representative centers
Were chosen. The offices were selected because of their
l°cation 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
with 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 gquestion asked, if he so desired. Most interviews

lasted about one hour. Offices of the Associaqéo 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

OnNly for descriptive purposes. Numerous other interviews

Were conducted with agricultural cooperative officials,

barAkers, university personnel and farmers.

The exploratory portion of the study was based on

AN  jinterview schedule developed for use during conversa-

tions with farmers residing in selected areas. Six

sa_mpling areas, covering portions of eight municipios in

four geographic regions of Rio Grande do Sul, were selected

for formal interviewing. These areas were representative

Of Qifferent crop and size-of-landholding regions in the

State. a special effort was made to select municipios that
wc"’uld constitute a cross-section of innovation adoption

|[ng 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

O©f sample and sample size.

Th\e Sampling Frame

The interview schedule was used to gather data from
Tarmers producing one of the three selected "target crops,"

©Nn small and large holdings, within selected municipios.

The crops, namely soybeans, wheat and rice, were selected
PXimarily 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
Posjtive 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
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Rio Grande do Sul
SAMPLING AREAS

. Santa Rosa (Wheat)
. Trés de Moio (Soybe?ns)
. Chiopeta, Catuipe, ljui (Wheat) .
. Sonto An'qelo (Soybeons) ’ S0 100
. Cachoeira do Sul (Rice)
. Santo Vitéria do Palmar (Rice)

D Large Londholdings
Small Landholdings

150

Kilometers

Figure l.--Rio Grande do Sul, Sampling Areas.
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Associaqéo Sulina de Crédito e Assisténcia Rural (ASCAR)
and are located in northern Rio Grande do Sul. The

municipios selected were Santo ﬁngelo, 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 Vitéria do Palmar in the
extreme south, are primarily small and large-scale rice
producing areas, respectively. Extension services are pro-
yided 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 &ngelo area
of northwestern Rio Grande do Sul (Figure 2), while the
sample representing wheat cultivation on large holdings was

from the Ijuf area immediately to the east (Figure 3).
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Figure 2.--Municipio of Santo Angelo.
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Figure 3. Municfipios of Chiapeta, Catuipe and Ijui.
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Large holdings with rice were represented by a sample
selected from near Santa Vitéria 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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Figure 4.--Municipio of Santa Vitéria do Palmar.
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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 1.

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 (1) 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

g. 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

g. 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
g. Participation in agricultural experiments

7. Marketing practices

a. Marketing of crops

b. Transportation mode

c. Transportation time to market
8. Environmental factors

a. Terrain

b. Climatic conditions

c. Plant diseases
9. Sources of agricultural information

a. Friends

b. Mass media

c. Government channels

d. Agricultural organizations

e. Other
10. Membership in agricultural organizations
1l1. Progress in agriculture

a. Past

b. Present

c. Future

A copy of the interview schedule is included as Appendix A.

Research Hypotheses

Three research hypotheses were formulated which
relate 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 Fregquencies
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
The

books closely related to the author's own research.
review consists of two parts. The first centers upon
Studies undertaken on Brazil generally, both in and out-

S ide of Geography. The second deals with literature focused
Specifically on Rio Grande do Sul.

S tudies pertinent to the topic are grouped and discussed

In nearly all cases

by general theme and in chronological order of publication.

Relevant Geographic Literature on Brazil

Scholars in various disciplines have contributed
T o the literature reviewed in this chapter. Agricultural

€©cConomists tend to dominate, particularly with respect to
Geographic literature

Qi gsertations on Rio Grande do Sul.
Disserta-

©On the state mainly consists of journal articles.
T ions by geographers are generally more numerous on the

Ty & tional 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 scope 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

Sul.

Di ssertations

Doctoral dissertations by geography graduate stu-
dents in North American universities examine a variety of
topics relevant to this study. Principal themes include
Settlement and the opening of new frontier areas, while
|qgricultural land-use studies per se are almost nonexistent.
Thijrteen dissertations are included in this portion of the
Xe©view. The first is Dozier's 1954 study of frontier devel-
O Pment and settlement in northern Parané state.l Carmin,

in the same year, completed a study of Andpolis in Goids

—_—

m lCraig L. Dozier, "Northern Parand, Brazil: Settle-
Ciﬁ?rli: and Development of a Recent Frontier Zone" (Ph.D.
L s sertation, Johns Hopkins University, 1954).
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state in which the growing function of that community as a
regional agricultural capital is discussed.2 Shortly
thereafter, Faissol studied the problems of agricultural

development in the southeastern portion of Brazil's

Planalto Central. 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

same year (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

is more relevant since it concerns agricultural development

2Robert L. Carmin, "Andpolis, Brazil: Regional
Capital of an Agricultural Frontier" (Ph.D. dissertation,
University of Chicago, 1954).

3Speridiéo Faissol, "O problema do desenvolvimento
Qgricola do sudeste do Planalto Central do Brasil" (Ph.D.
Q jissertation, Syracuse University, 1956).

4Joshua Clifton Dickinson III, "The Cultivation and
Utijlization of the Eucalypt in the Peruvian Sierra and the
L ndustrial Triangle of Brazil" (Ph.D. dissertation,
tJrliversity of Florida, 1967).

. 5Charles Martin Nissly, "Acre: An Amazonian Fron-
Tt ier of Brazil” (Ph.D. dissertation, University of Florida,

1logy).
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in southern Goiés 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 Belém-Brasfilia
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 Goids-Brasilia Region: Agricultural Development
in a Land-Rich Economy" (Ph.D. dissertation, Columbia
University, 1969).

7Thomas Fisk Kelsey, "The Beef Cattle Industry in
the Roraima Savannas: A Potential Supply for Brazil's
North" (Ph.D. dissertation, University of Florida, 1972).

8William Howard Allderdice, "The Expansion of Agri-
culture along the Belém-Brasilia Road in Northern Goiés,
Brazil" (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.10

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

11 His dissertation was completed

included in this section.
in 1950, which reflects the paucity of detailed agricul-
tural land use studies undertaken by geographers in a
country of near continental size. 1In contrast, many
detailed agricultural land use studies were undertaken by
North American geographers in Puerto Rico beginning about
1950.

Relevant dissertations by North American geographers
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

S3ao Paulo state for his 1972 dissertation.12

10Frederick L. Bein, "Patterns of Pioneer Settle-
ment in Southern Mato Grosso: Two Case Studies" (Ph.D.
dissertation, University of Florida, 1974).

11Robert G. Long, "The Middle Paraiba Valley of
Brazil: A Study in Land Utilization" (Ph.D. dissertation,
Nox thwestern 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
to the spatial aspects of national development planning.

Agricultural land-use and regionalization studies

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

(Ph.D. dissertation, University of California, Los Angeles,
1972); and Robert G. Pierson, "A Geographical Analysis of
the Citrus Industry of Sao Paulo" (Ph.D. dissertation,
Uniwversity 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.14 James examined agricultural

Thiinen 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

16

Brazilian plantations. In a 1957 article Carmin dis-

cussed the compilation of land use maps from census data
and used Parand state as an example.17 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

l3Leo Waibel, "A theoria de von Thinen sbbre a
influéncia da distancia do mercado relativamente a
utilizagao da terra," Revista Brasileira de Geografia,
Ano 10, No. 1 (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. 1 (1955): 49-90.

16Orlando Valverde, "Caracteristiques et tendances
des plantations brésiliennes," Aspects de 1' agriculture
commerciale et de 1' élevage au Brésil, 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
Data--Parand, Brazil, as an Example," Transactions of the
Ill inois State Academy of Science, Vol. 50 (1957): 159-162.
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expansion and changing agricultural systems in Parané.18

Quantitative methods, particularly factor analysis, were
later employed in the determination of agricultural land
use regions in southern Brazil in the late 1960s and early
1970s. Specific contributions include studies by Mesquita
and Silva, Keller, and Gusméo.19 Those by Mesquita and
Silva, and Keller, deal with Parand while Gusmdo 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
of Science, Vol. 67, No. 5 (1967): 257-273; and
Barthelmess von Heloisa, "Methodologische uberlegungen zu
einer dynamishen agrargeographie em beispiel parané4s,"
Geographische Zeitschrift, Vol. 5, No. 3 (1967): 207-224.

190. V. Mesquita and S. T. Silva, "Regides agricolas
do Estado do Parand: Uma definagéo estatistica," Revista
Brasileira de Geografia, Ano 22, No. 1 (1970): 2-42; Elza
Coelho de Souza Keller, "Tipos de agricultura no Parand:
Uma andlise fatorial," Revista Brasileira de Geografia,

Ano 34, No. 4 (1972): 41-86; and R. P. de Gusmao, "Estudo
da organizagao agrdria da Regido Sul através de uma andlise
fatorial," Revista Brasileira de Geografia, Ano 36, No. 1
(1974): 33-52.

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

The principal objective was to examine the productivity of
diverse farm crops under various conditions of capital
and labor input. The paper was prese<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>