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ABSTRACT 

In the Bastem Amazon, market-integrated peasant/family agriculture represents an 
economically significant part of the agrarian sector. The dominant view qualifies this forrn of 
agriculture mainly as inefficient and ecologically unsustainable shifting cultivation, based on 
the model of the frontier cycle (shifting cultivators are necessarily expelled by cattle ranching) 
and on the classic model of tropical ecology of the Amazon rain forest. Recent research results 
on the tropical ecology of the Bastem Amazon .show that the classical model needs to be 
revised in severa! aspects directly related to the sustainability of peasant agriculture. The 
historical reconstruction of the development of peasant production systems in Igarapé-Açu 
and a comparison with data on other, more recent agrarian frontiers in Pará, show that 
depending on the specific historical development of the agrarian frontier, the ecological and 
economic factors influencing itsformation, and the macroeconomic setting, a wide diversity of 
relatively stable regional trajectories of agrarian development can be found. 

RESUMO 
Na Amazônia Oriental, a agricultura familiar representa uma parte econômicamente 
significativa do setor agrário. O enfoque dominante a qualifica como uma agricultura nomade 
ineficiente e insustentável, baseado no modelo do ciclo da fronteira (a agricultura familiar é 
expulsada pelas grandes fazendas de gado) e . no. modelo clássico da ecologia tropical da 
floresta amazônica. Resultados de pesquisa ecológica recente mostram que o modelo precisa 
ser revisado em vários aspectos relacionados diretamente com a sustentabilidade da 
agricultura familiar. Uma reconstrução histórica do desenvolvimento dos sistemas de 
produção em Igarapé-Açu e uma comparação com dados sobre outras fronteiras mais recentes 
no Pará mostram que dependendo do desenvolyimento histórico específico da fronteira 
agrária, dos fatores condicionantes ecológicos e econômicos e das condições 
macroeconômicas, uma amplia diversidade de trajetorias relativamente estáveis do 
desenvolvimento agrário pode ser identificada. 

ZUSAMMENFASSUNG 
Im ôstlichen Amazonien stellen kleinbãuerliche Familienwirtschaften einen õkonomisch 

bedeutsamen Teil des Agrarsektors dar. In der herrschenden Sichtweise gilt diese Forrn der 
Landwirtschaft ais õkonomisch ineffiziente und õkologisch nicht-nachhaltige shifting 
cultivation und wird mit dem Modell des Agrargrenzzyklus (Wanderfeldbauem werden 
notwendig von groBen Viehfarmen verdrãngt) sowie der Tropenõkologie des amazonischen 
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Regenwaldes begründet. Neuere tropenõkologische Forschungsergebnisse über Ostamazonien 
machen eine Überprüfung des klassischen Modells erforderlich, die mit der Nachhaltigkeit 
bãuerlicher Produktionssysteme in unmittelbarem Zusammenhang steht. Die historische 
Rekonstruktion der Entwicklung bãuerlicher Farnilienwirtschaften in Igarapé-Açu und der 
Vergleich mit anderen rezenten Agrargrenzen in Pará zeigen, daB je nach dem spezifischen 
historischen EntwicklungsprozeB der Agrargrenze, den õkologischen und õkonomischen 
EinfluBfaktoren und den makroõkonomischen Rahmenbedingungen eine groBe Vielfalt relativ 
stabiler regionaler Pfade der agrarischen Entwicklung konstatiert werden kann. 

INTRODUCTION 

The aim of this paper is to get a better understanding of the historical development, the 
present dynamics and the degrees of sustainability of peasant production systems' in the 
Eastem Amazon. Although the project SHIFT ENV 44 focuses mainly on the district of 
Igarapé-Açu which is situated at the eldest agrarian frontier of the Amazon in the northeast of 
Pará state, in the micro-region Zona Bragantina, this article will also consider more recent 
frontiers which are better documented in the northeast and the south of Pará and which still 
show more than 30% (Capitão Poço) or more than 50% of primary forest cover (Marabá and 
the Transamazônica). ln this way, it is easier to judge whether the results of biological and 
socio-economic research carried out in Igarapé-Açu are representative both for the Zona 
Bragantina and for more recent frontiers. 

The most difficult challenge for any analysis of the dynamics and the sustainability of 
peasant agriculture in the Amazon is to adequately consider the great diversity of ali of its 
forms. During centuries, traditional extractivists and itinerant peasants such as indigenous 
groups, caboclos and ribeirinhos (and, in the northeast of Pará, the paraenses) were the most 
important population groups in the rural Amazon. ln the Zona Bragantina, agroextractivist 
peasants still represent an important share in rural population. With the construction of the 
railway into the Zona Bragantina in the beginning of the century, a new rural peasantry 
established itself in the region, based on a fallow production system which was highly 
orientated towards supplying products for the market in Belém. ln the 1940s and 1950s, this 
colonization process was extended into the Guajarina region (Capitão Poço and Irituia). The 
immigration wave of colonists from the Northeast and the South of Brazil in the 1970s and 
1980s, attracted by the new road system, official colonization schemes and large infrastructure 
investment projects, formed the basis for a more recent peasantry. 

1 ln this paper, I will use the concepts ,,peasant agriculture" and ,,family farming" as synonyms, because both refer 
to the predominance of family labor in production and the indivisibility between production and consumption 
decisions. ln the Northern region of Brazil, the size of production units which use more than 90% of labor input 
in the fonn of family labor is up to 200 ha (Costa 1992). However, considering the relation of agrarian producers 
to product and factor markets, these two concepts imply different connotations: peasants are only partially 
integrated into highly personalized ,,interlinked" product and factor markets, while family farrners are highly 
integrated into anonymous and separated markets (Friedmann 1980, Ellis 1993, Abramovay 1992). This 
distinction is normally used to distinguish the low-external-input agriculture in the North from the more 
capitalized family agriculture in the South of Brazil. Nevertheless, even in the case of Amazonia we can find 
examples for both types of agriculture. Unfortunateíy, this distinction is not common in the current debate dueto 
the identification of srnall subsistence production with family agriculture. 

-------- 



The economic significance of these forms of peasant production appears only superficially in 
the official statistical data collected by the IBGE: 
• According to the Census data of 1991, 4.1 million out of the 10.1 million of inhabitants in 

the Northem Region (which includes the Amazonian states of Pará, Amazonas, Amapá, 
Roraima, Rondônia and Acre) lived on the countryside. The Northem Region was the only 
region in Brazil which showed an absolute increase of its rural population, of about 1.2 
million. 

• According to the data of the rural census of 1985, the Northem Region had 477.000 rural 
establishments with an area of up to 200 ha and a labor force of 2 million persons on a total 
area of 17 million ha. Pará concentrated 242.768 rural establishments with a labor force of 
1 million on an area of 8 million ha. 

• ln 1985, extractivism used 11.2 million ha and employed 200,000 persons, half of which 
were indigenous. 

According to the FAO/INCRA (1996a), which uses slightly different criteria,2 82% of rural 
establishments in the Northern Regíon were considered as family farms; they occupied a total 
area of 19.7 million ha (31.5% of the total farm area) and employed 1.8 million persons 
(75.5% of the total). Their gross production value represented 58% of the total production 
value of agriculture in the region (83% of total manioc production, 61 % of com, 57% of 
chicken and 46% of rice ). A verage income calculated in minimum salaries (MS) was higher 
than expected: On average, gross annual monetary income was 22 MS per family and 5.2 MS 
per person. Behind these averages, there are rather different income situations (FAO/INCRA 
1996b): 
• group A, which consists of ,,consolidated" peasants with an annual gross monetary income 

of 55 MS (30% of ali establishments, 62% of total production value and an average area of 
60 ha); 

• group B, which consists of ,,intermediate" peasants ,,in transition" with a monetary income 
of 17 MS (21 % of ali establishments, 17% of total production value and an average area of 
40 ha); 

• group C, which consists of ,,peripheral" peasants with a monetary income of 4 MS per year 
(50% of all establishments, 21 % of production value and an average area of 37 ha). 

1 Two Opposite Views: The Frontier Cycle of Shifting Cultivation vs. Relative 
Stabilization Through Increased Complexity of Peasant Agriculture 

The analysis of this diversity of rural production systems is hindered until today by the 
dominant view that ali peasant production can be qualified as shifting cultivation or migrant 
agriculture. This view is shared by different positions. 

On the one hand, the dominant approaches of agrarian modemization accused the peasants of 
being inefficient shifting cultivators with a highly destructive impact on primary ecosystems. 
The critics of modemization politics, on the other hand, identified shifting cultivators as the 
victims at the various agrarian frontiers, condemned to expulsion by cattle ranching or by 

2 According to FAO/INCRA, family production units are led by the producer; without permanent hired labor and 
an average number of temporary labor less than or equal to 4 or with 1 permanent hired labor and an average of 
temporary labor less than or equal to 3; with an area less than 1,000 ha in the North. 



other modem production systems. The defenders of tropical forest conservation, including 
many NGOs as well as the Rain Forest Group of the World Bank, considered peasants to be 
basically ,,nutrient miners" who are indifferent to the destructive impact of their actions. 

This dominant view of the frontier cycle considers peasant production systems based on 
annual crops cultivated in a slash-and-burn system as highly unsustainable, both on the 
economic and the ecological level. According to this view, ecological factors (poor and acid 
soils, strong rainfall with a high potential of leaching, invasion of pests and herbs), economic 
factors (lack of infrastructure, high costs of commercialization due to interlinked factor and 
product markets, lack of access to credit and technical assistance), legal factors (lack of land 
titles) and social factors (unadapted agrarian traditions) only allow for simple and short-term 
production systems, due to the decline of soil fertility and the demand for already cleaned land 
by new and more capitalized agents. 

This view has been justified with the classic model of the tropical ecology of the Amazon 
rain forest. 3 Recent results of tropical ecology research in the Bastem Amazon (SHIFT ENV 
25 Capoeira, Nepstad et al. 1994); however, show that the classic model needs to be revised in 
many aspects which are directly related to the sustainability of peasant production systems 
( e.g. the role of deep roots of secondary vegetation for the recycling of water and nutrients 
from deeper soil layers). 

The opposite of the dominant view is the hypothesis of the relative stabilization of peasants 
at the various frontiers of Pará (Costa 1989, 1992). On the basis of primary and secondary 
data it has been shown that small peasant production systems are increasing their complexity 
(integration of perennial crops, and livestock), and thus overcoming shifting cultivation as the 
dominant form. This apparent contradiction of perspectives of analysis reflects apparently 
contradictory trends: 
• on the one hand, the trend towards relative stabilization seems to prevail in older 

colonization areas such as the Zona Bragantina and its prolongation into the Guajarina 
region in the northeast of Pará in the 1950s and 1960s, settled before the construction of 
the Belém-Brasília highway (Capitão Poço, Irituia), 

• on the other hand, the frontier cycle seems to be more valid in more recent colonization 
areas which emerged after the construction of the Belém-Brasília and the Transamazônica, 
both in the Westem Amazon (Rondônia, Mato Grosso) and in the south of Pará (Marabá, 
Transamazônica). 

Only future research will be able to show until which point these two trends - which exist at 
any frontier - are interlinked, to which degree and why one dominates over the other, 
depending on the history of land occupation, public policies and agroecological conditions. 

The case of lgarapé-Açu in the oldest colonization area, the Zona Bragantina 
Despite the fact that the Zona Bragantina had been colonized already in the beginning of the 
century, after the construction of the railway line to Bragança, the most widespread view on 
this area also believes in the validity of the frontier cycle, albeit in a different form. While the 
classic version emphasizes rapid immigration processes followed by annual crops, the decline 
of soil fertility, the conversion of land into pasture and its selling in order to move on towards 

3 For a more detailed discussíon, see Hurtienne (1997). 



other frontiers, a similar process of ecological and economic degradation is stated for the Zona 
Bragantina, due to increases of population densities and of market-oriented production which 
both led to a shortening of the fallow period. 

According to the dominant view of the EMBRAPA (Serrão/Homma 1993),4 the approx. 
100.000 peasant establishments of the northeast of Pará are identified as .,small-scale shifting 
agriculture farmers" with the following characteristics: an average area of 25 ha and a 
cultivated area for subsistence crops of 2 to 3 ha, with little external inputs, only family labor, 
sales of only a small fraction of their harvest through traditional market chains 
(atravessadores), cash crops only on very reduced areas. The yield of annual crops isso low 
that they are unable to satisfy peasants' increasing needs for monetary income. Therefore, 
peasants try to use a small part of their area for commercial perennial crops (black pepper, 
passionfruit, oranges). Due to changing market prices and phytosanitary problems, this 
strategy has only limited success. 
This picture of social and economic pressures on peasant production systems also explains 
the hypothesis that areas used in this way are quickly abandoned and sold to large landholders 
who use them for perennial crops or pasture. Under these conditions, small peasants are either 
tumed into rural workers or migrate to the cities or to other agrarian frontiers. 

This view implies a number of hypotheses which still have to be proven: 
• Peasant production has always been characterized by a low level of market integration 

(agriculture of subsistence) and by the dominance of shifting cultivation, using slash-and 
burn agriculture for producing annual food crops in a cycle of 1 V2 years with a fallow 
period of 6 to 10 years. 

• Market production of commercial crops such as cotton, malva and black pepper has been 
developed by more capitalized commercial farmers and not by small peasants. 

• The increase of population density and of market-oriented production created a trend 
towards a progressive shortening of the fallow period leading to declining soil fertility and 
physical yields. This trend has been alleviated only temporarily by the introduction of 
permanent crops on a small scale. 

• The ecological and economic insustainability of peasant production systems creates 
instability (which forces many peasants to sell their land to large landholders who produce 
perennial crops or cattle) and leads to increasing land concentration, thus fulfilling the 
classic frontier cycle. 

These simplified hypotheses correspond with the generalized view of small peasants and 
shifting cultivation in the Amazon. Research results of the first phase of our project and other 
studies (Flohrschütz et al. 1983, Santana 1990 and 1995), however, lead to a more complex 
view with different hypotheses: 
First, in contrast to the evolutionary view of a gradual integration of subsistence agriculture 
into the market, it is much more likely that the degree of commercialization of food crops has 
been higher than today from the very beginning of colonization, especially in the 1950s and 
1960s. The degree of commercialization of annual crops has been diminished mainly by the 
fall of market prices dueto cheaper food crop imports (especially rice) from the new agrarian 
frontiers in Imperatriz and Goiás which became possible after the construction of the Belém- 

4 The EMBRAP A is the Brazilian federal agency for applied agricultural and forest research. 



Brasilia highway. The only exception here was manioc, which followed the expansion and 
retraction rhythm set by fluctuating market prices and physical yields. Some authors think that 
the present low levei of commercialization is due to a long-term decline of yields, but such a 
decline cannot be proveu by the statistical data published by IBGE since 1974; on the 
contrary, these data show a considerable increase of yields in the long term. 

Second, cash crops such as cotton (in the 1950s and 1960s and again in the 1980s) and black 
pepper (in the 1970s and 1980s) have been much more important for the commercial 
orientation of agricultural production as well as for the impoverishment of soils in particular 
(Sawyer 1979a and 1979b, Penteado 1967). 

Third, instead of a linear trend towards a shortening of the fallow period, ecological 
degradation and a fall of physical yields, it is more plausible to think of a cyclical change of 
fallow periods with an unbalanced spatial distribution, depending on changing agrarian 
policies, the expansion and retraction of commercial crops, fluctuating market prices, 
changing rural population densities and decision-making pattems of peasants on which crops 
to plant. The first data gathered by a reconstruction of the agrarian history of Igarapé-Açu 
elaborated between December 1997 and February 1998 show that the rapid expansion of 
cotton from the 1930s until the 1950s created a high pressure on the still existing remnants of 
primary forest and reduced the f allow period to three years. Jn the beginning of the 1960s, 
cotton planting collapsed and was abandoned; consequently, the fallow period augmented 
again and soil fertility was re-established to a certain degree. The following expansion of 
black pepper, which lasted 15 years, was concentrated on the areas of already capitalized 
second-generation Japanese settlers who carne from Tomé-Açu in the search of areas 
unaffected by pests, and took place only to a small extent on the areas of small peasants, 
causing spatially reduced effects of ecological degradation. Even in the peak of pepper 
cultivation, this crop occupied only 16% of the cultivated area. Cotton had a new expansion 
phase in the 1970s and 1980s, stimulated by agrarian policies and the introduction of a new 
variety; this expansion caused significant negative impacts on soil fertility. 

Fourth, according to Santana (1990:30), in 1989 the level of commercialization was above 
60% of total harvest value in the case of the smallest producers; and on average it was 90%. 
Even in the case of annuals, the share of commercialized production is higher than the share 
of production for own consumption (especially in the case of manioc flour). The sarne 
research of 1989 and own, more recent data reveal the central role of perennials (muruci, 
black pepper, urucum, cupuaçu, oranges) and of cash crops such as cotton and passionfruit for 
monetary income, even in the case of the smallest producers on extremely small areas. ln 
contrast to other frontier regions, the integration of cattle into peasant production systems 
hardly exísts in Igarapé-Açu. 
Fifth, during the 1970s and 1980s, there was a trend towards the establishment of large-scale 

cattle ranching and large plantations of black pepper and oil palms on areas bought from small 
peasants. Many of the pasture areas are now degraded, the majority of pepper areas were 
abandoned in the early 1990s and only recently recovered. Only the area of oil palm 
plantations increased considerably. The presence of large landholdings is reflected by a high 
share of perennials in the total production value at district level. On the levei of farnily farms, 
the share of perennials is higher than generally thought, but at the sarne time it does not reach 
the level suggested by production data at district level. (ln Capitão Poço, the contrary is the 
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case: There, the complexity of peasant production systerns corresponds with the degree of 
complexity suggested by production data on district level.) 
Due to these contradictory trends, there has been no explicit change in land-holding structure 
until 1985: Family farms (up to 200 ha) represent 98.8% of all rural establishments and 
occupy 81.2% of the total area; 50% of ali establishments have between 20 and 100 ha and 
occupy 68% of the total area, while the smallest units of up to 10 ha gather 27.5% of all 
establishments on 2.8% of the total area. Medium-sized units (200 to 500 ha) occupy 10% of 
total area, and large properties (above 500 ha) only 8% of total area. The area used for pasture 
equals 12.8% of the total area. ln contrast to the district of Igarapé-Açu, in the Zona 
Bragantina as a whole, establishments of up to 200 ha (98.5%) occupy 69% of the total area 
and the share of the smallest units already reached 48% of all establishments, occupying 5% 
of the total area. Medium-sized units (200 to 500 ha) occupy 10.9% of the total area and those 
above 500 ha 19.8% (pasture area 21.6%). 

ln order to sum up, peasant production systems cannot be reduced to slash-and-bum 
cultivation of annual crops, neither in the past nor at present, because they show a much 
higher, albeit still instable, degree of complexity, in particular due to the cultivation of 
perennials on srnall areas, homegardens with fruit trees and small livestock (Flohrschütz et al. 
1983, Santana 1990). The dynamics of peasant agriculture (or family farming) can only be 
understood in the context of an early and highly developed commercial orientation which has 
always been linked to maintaining nutritional security. ln addition to that, peasant agriculture 
shows a high variability both on temporal level and on the level of varying production 
systems, depending on the levels of market prices, physical production, availability of crop 
areas, family labor force and other income. 

Comparison with the Marabá frontier, the Transamazôníca and Capitão Poço 

ln order to judge whether these results on Igarapé-Açu are only a special case or whether 
they are valid beyond that, a comparison was made with other, more recent agrarian frontiers, 
based on socio-economic research results on these frontiers (Marabá, Transamazônica and 
Capitão Poço) (Hurtienne 1997). 5 A systematic comparison of already existing research 
results, which until today never had been submitted to a comparative analysis, shows that 
depending on the specific historical development of the agrarian frontíer, the ecological and 
economic factors influencing its formation, and the macroeconomic setting, a wide diversity 
of regional trajectories of agrarian development is to be found. Some preliminary results of 
this comparative effort are: 

First, after the first colonization phase, all production systems include important segments of 
perennials, small Iivestock and cattle besides slash-and-bum cultivation of annuals. The 
relative weight of the first three segrnents depends on the particular way ín which the frontiers 
developed, as a result of a complex interaction of conditioning factors, among which agrarian 
policies together with the specific characteristics of land occupation and agroecological 
condítions are of particular importance. 

5 Even in comparison to other districts of the Zona Bragantina, Igarapé-Açu shows a higher percentage of units 
with a síze between 20-50 ha, contrasting with Bragança where units below 20 ha represent 68.6% of all units 
and with Castanhal where the area of units beyond 200 ha is· much larger. 



Second, due to large differences in the age and the land distribution of the various frontiers 
(Capitão Poço has been founded 45 years ago, the frontier at Marabá and the Transamazônica 
has been opened 25 years ago) and consequently the existence of still significant primary 
forest areas, the fallow cycle - which has been studied more profoundly in the Zona 
Bragantina - shows differentiated characteristics. ln the case of Capitão Poço and Igarapé 
Açu, data presented by various sources show a rather similar fallow cycle for annual crops 
with a duration of 6 years on average. This corresponds to a rotation value of 20% (share of 
cultivated area on total area under use, including secondary vegetation); this value is higher 
than the normal values for shifting cultivation (below 10%) and lower than the values for a 
classic fallow economy (more than 33%) (Ruthenberg 1980). ln the case of Marabá and the 
Transamazônica, this cycle seems to be much shorter due to the early introduction of pasture 
after two rice cycles (Marabá) and after perennials (Transarnazônica). 

Third, the dynamic development of peasant production systems and their relative degree of 
complexity vary considerably among the frontiers: ln the case of Capitão Poço and of the 
Transamazônica, the development of production systems followed a trajectory of integrating 
,,annuals -> perennials -> pasture"; this resulted into a more balanced distribution of these 
three components within the production system. At the Transamazônica, this balance has been 
the result of externai support through agrarian policies; in the case of Capitão Poço, it has 
been the result of the own efforts of the peasants who did not receive much external support. 
ln Marabá, the dominant trajectory has been a transition from ,,rice -> pasture", and, since 
1990, ,,-> perennials", with an unbalanced structure in favor of cattle (1985 more than 75% of 
the utilized area). ln the Zona Bragantina, the dominant trajectory has been ,,food crops -> 
temporary cornrnercial crops -> perennials" with a minimal share of cattle. ln this case, the 
trajectory of family farrns diverges very much from the trajectory on district levei, implying a 
clear economic and spatial separation between family farrning and capitalized commercial 
farrning. 
Fourth, as has already been shown, the evolution of production systems does not follow just 
one unified trajectory as assumed by the model of the frontier cycle or by the evolutionary 
interpretation of increasing complexity. It has been possible to identify severa] trajectories 
which do not follow a linear trend and which depend both on diverging initial conditions and 
on the complex interaction between conditioning factors. These findings contrast with the 
model of the frontier cycle which assumes a general trend towards cattle-ranching in all 
agrarian frontiers. 
ln order to illustrate these hypotheses, the results of the comparison between the 

Transamazõníca, the Marabá region and Capitão Poço will be shortly presented here. Despite 
the often announced failure of colonization at the Transamazônica and the partial retirement 
of the federal State, the ongoing strong presence of severa! public bodies (INCRA, 
EMBRAPA, EMATER, CEPLAC and others)" until the end of the 1980s continues to be one 
of the main characteristics of this frontier (Castellanet et al. 1994). Therefore, we find strong 
and multiple public interventions which contributed much to the consolidation of family 
farrning: early distribution of land titles of 100 ha, broad access to subsidized rural credit 
schemes and to technical assistance for the introduction of perennials since 1976. The latter 
interrupted the spontaneous trend towards pasture which started after the first problems with 

6 INCRA is the federal agency responsible for agrarian reforro, EMA TER is the federal agency for rural technical 
assistance, and CEPLAC is the federal agency responsible for the promotion of cocoa production. 



annuals arose, thus favoring the development of rnuch more complex production systems and 
diminishing the pressure on the primary forest. Only with the crisis of perennial crops due to 
low international market prices, pests and the retirement of public bodies in the end of the 
1980s, colonists retumed to the easier path of cattle ranching (Veiga et al. 1995). 

The few existing comparative data on settlements at the Transamazônica show that between 
1981 and 1991, a significant share of colonists consolidated their farms, increased their 
monetary income and augmented their area to up to 200 ha (Ozório de Almeida et al. 1992. 
Walker et al. 1995). These colonists also started to use secondary vegetation for annual and 
perennial crops. Continuing deforestation has rather been due to the expansion of pasture after 
1991. At present, this trend towards cattle-ranching has been counterbalanced by the 
increasing prices for perennials, declining prices for meat and a growing consciousness about 
the dangers of deforestation. 

This process of a relative growth of consciousness has been supported by the fact that a good 
share of colonists organized themselves in the Movimento pela Defesa da Transamazônica 
(Movement for the Support of the Transamazônica), founded in the end of the 1980s, which 
helped to overcome the strong individualism of the colonists who were spread on a very large 
area. A specific characteristic of this movement is the inclusion of urban social actors and a 
part of the merchants. Despite the conflictive presence of other groups (e.g. timber companies 
and large landholders), the socio-economic structure at the Transamazônica is dominated by 
family farming and is much more homogeneous than at other frontiers such as the Marabá 
region. Therefore, the Transamazônica is much more open for processes of self-organization 
and integration. 

On the other extreme, in the Marabá region, the political control in the hands of the old 
Brazil nut oligarchy, the dominance of cattle ranches and of large mining (Carajás) and hydro 
electric projects (Tucuruí), the absence of an organized colonization scheme and the presence 
of a large number of migrants Iooking for land resulted in an extremely polarized social 
structure (Reynal et al. 1996). This constellation led to a struggle for land which created 
highly politicized rural workers' unions with a strong base in rural comrnunities (Hébette 
1996). As a result of this complex process without government support for the settlers, a 
peasantry established itself with much more simple and vulnerable production systems and 
with a premature trend towards pasture which started already after the first cycles of annual 
crops. According to studies of CAT/LASAT, many colonists followed a frontier strategy 
based on incrementing the value of their land through the establishment of pastures and 
selling it, in order to buy new land for lower prices at more distant locations. Due to this 
premature expansion of pastures and the frequent migration to new frontiers within the region, 
the deforestation rate achieved very high leveis, especially in the elder regions of spontaneous 
colonization and in the area of the first settlement (Araras). After 1990, the share of perennial 
crops in the production systems increased drastically, stimulated partially by a subsidized 
public credit scheme (FNO Especial). 
With the drastic increase of invasions by the movement of the landless, the establishment of 
new settlements by INCRA and the loss of interest by a part of the large landholders in 
maintaining their areas (due to decreasing profits), and the increasing violent resistance of 
other sectors, the region turned into an area of rapid expansion of family farming, on much 
smaller areas and with rnuch simpler production systems than at the Transamazônica. 
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The case of Capitão Poço is different from both the Marabá region and the Transamazônica 
and represents a kind of prolongation of the type of colonization carried out in the Zona 
Bragantina, based on peasant production (Sawyer 1979). Since the 1940s, colonists from 
Ceará (Northeast of Brazil) and from the Zona Bragantina started to deforest the area, to plant 
annual crops in a slash-and-burn system and to press for the distribution of land titles. ln the 
1960s, the linkage of Capitão Poço with the road system allowed the commercialization of 
rice and manioc flour and the cultivation of malva as an input for the textile industry. Already 
in the end of the 1970s, the majority of peasants had definitive land titles (for areas between 
20 and 50 ha), and production systems had been increasingly diversified, integrating black 
pepper and cattle. Market production had reached a share of 70 to nearly 90% of total 
production value (Kitamura et al. 1983). The sales of manioc flour had a share of at least 50% 
in total sales until 1982, more than black pepper, reflecting a learning process of peasants who 
tried to achieve a balance between the use of manioc as a means of subsistence and as a means 
of monetary income by selling surpluses (a double use which other commercial crops such as 
black pepper and oranges evidently do not have). After 1982, perennial crops and partly also 
cattle increased considerably (Costa 1996). ln this context, like at the Transamazônica and in 
the Marabá region, cattle ranching has the double function of providing income through 
selling milk and of serving as .Jiving savings". 

2 Fundamental Simílaritíes Between Production Systems at Various Agrarian 
Frontiers in Pará 

Despite the enormous differences in the complexity of production systems (consisting of 
annuals, perennials, livestock), some fundamental sirnilarities exist: 

First, the degree of complexity achieved by production systems is an important explanatory 
factor for the dominance of relative stabilization of family agriculture and the minor 
importance of the frontier cycle. This is especially true for Capitão Poço and the 
Transamazônica where the three segments of production systems (annuals, perennials, 
Iivestock) are combined in a more balanced way. ln the case of Marabá, the integration of 
perennials is much more recent and the share of cattle in total production value much higher 
(an unbalanced structure). ln the case of the Zona Bragantina, a pattern of concentration on 
different segments dominates, which means that smaller establishments are less complex and 
co-exist with highly specialized and more capitalized commercial production units, 
Second, the variations in the degree of complexity of family production systems depend on 

the particular forms in which frontiers of varying ages and land distribution patterns 
developed, as a result of the complex interaction of conditioning factors such as 
agroecological conditions, the specific characteristics of land occupation and the role of 
agrarian policies. While in the Zona Bragantina and the Guajarina only one soil type - yellow 
latossols - dominates, with good physical and poor chemical properties, there is a much 
greater diversity of soils both in Marabá and at the Transamazônica (especially different types 
of yellow-red podzols) which include more fertile soils such as the ,,terra roxa estruturada". 
Climatic conditions differ very much from the Western Amazon (where in general there is no 
dry season) and are characterized by the existence of a dry season which is of a longer 
duration in the case of Marabá and the Transamazônica (5 months). This dry season facilitates 
annual crops in a slash-and-burn system but it also implies the risk of a water deficit. The still 
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existing forest reserves, secondary vegetation of different ages, fruit trees in the home gardens 
and bushy perennials are fundamental for maintaining the functions of the hydrological cycle 
(through deep roots) and for protecting the soil against erosion and Iixiviation. 

The relative importance of different crops at the various frontiers is closely linked to these 
differences in the interaction between soils, climate, vegetation and the water table: Cotton 
cultivation, for example, is only possible in the Zona Bragantina and the Guajarina, while the 
higher importance of manioc in these areas can probably also be explained through this 
interaction. Soil conditions together with the presence of forest reserves explain the higher 
importance of rice as a food crop in Marabá and at the Transamazônica. 

To understand the influence of these agroecological conditions on the different yields of 
temporary and perennial crops and on cattle ranching, deeper studies are required, in particular 
because these conditions blend with the influence of other factors such as the characteristics of 
land occupation and agrarian policies, mak.ing it more difficult to clearly distinguish the 
causes of certain phenomena. 

The fact that occupation has happened already some time ago in the Zona Bragantina, and 
partially also in Capitão Poço, implies a reduced presence of large landholdings (in Capitão 
Poço, large landholdings start to appear only in the 1980s in the extreme south of the district), 
an early distribution of land titles, and a land distribution pattern with most establishments 
concentrated on an area size between 20 and 50 ha. As a consequence, the role of secondary 
vegetation is much more important and the role of cattle relatively less. A significant 
expansion of temporary commercial crops such as cotton and malva preceded the introduction 
of perennials. ln the case of Capitão Poço, the gradual integration of perennials and cattle into 
peasant production systems has been much more dynamic despite the lack of extemal support. 
In Igarapé-Açu, this process of increasing complexity happened rather on district levei, 
contrasting phases of rapid expansion of perennials in more capitalized and specialized units 
(in particular from Japanese colonists), with a less dynamic integration of perennials by family 
farms. This high degree of segmentation has been influenced by the stop-and-go rhythm of 
agrarian policies which did not support the emergence of an own evolutionary dynamic in 
family farming, 

By comparison, the more recent colonization process at the Transamazõnica and in the 
Marabá region has been strongly influenced by the contradictory modernization policies 
carried out in Amazônia in the last three decades (roadbuilding, fiscal incentives, official 
colonization schemes, large infrastructure and mining projects). The result has been a stronger 
presence of large landholdings (subsidized cattle ranching), especially in Marabá but also at 
the Transamazônica, a late distribution of land titles in the case of Marabá and a concentration 
of family farming on areas of 50-150 ha. The larger size of average farrn area implied, 
together with forest reserves and agroecological characteristics, a reduced importance of the 
fallow economy and the use of secondary vegetation as well as a premature expansion of 
cattle ranching, which in the case of the Transamazônica has been interrupted temporarily by 
incentives for perennial crops. 
Third, despite the differences between local production systems, the cultivation of mixed 
annual crops in a fallow system still plays an important role for the socio-economic 
reproduction of the peasant family, both in terms of nutritional security as in terms of 
commercial sales. ln contrast to the assumptions of evolutionary models, the majority of 

------ 
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peasants started from the very beginning with a high share of market-orientated production, 
cultivating rice, manioc, beans and, in the Zona Bragantina and the Guajarina, malva and 
cotton. 

Later, the relative shares of subsistence and market production apparently showed large 
fluctuations, depending on market prices and ecological factors. Today, the majority of mixed 
annual croppings is still based on the traditional technique of soil fertilization through slash 
and-burn agriculture (low externai input agriculture ), but the use of chemical inputs is more 
and more widespread, generally combined with a still low degree of mechanization. 

Fourth, following Ruthenberg ( 1980), the EMBRAP A and the project SHIFT ENV 25 
Capoeira assume a long-term trend of ecological degradation not only in Igarapé-Açu, but also 
at more recent frontíers, as a result of the shortening of fallow periods due to increasing 
population density and market pressure. A comparison of recent research evidence from 
various agrarian frontiers, however, shows that the idea of a linear degradation trend does not 
hold. Especially in the case of the Zona Bragantina, after 80 years of colonization (and after 
35 years in the case of Capitão Poço and 15 years in the case of the more recent frontiers), 
there are not sufficient proofs for a long-term degradation trend, besides tbe typical cyclical 
fertility decline on the short term. Therefore, a hypothesis to be tested is that the fallow period 
evolves in a cyclical pattern with an unbalanced spatial distribution, influenced by fluctuations 
of agrarian policies, expansion and retraction movements of commercial crops, changing 
market prices, rural population densities and decision-making patterns of peasants on which 
crops to plant. 

These cyclical fluctuations involve a partia! integration of perennial crops such as oranges, 
semi-perennials such as passionfruit and black pepper, cash crops and livestock within 
production systems. A comparison of research results shows large differences in the degree of 
complexity of these production systems. 

The surprising increase of complexity of production systems (based on the peasants' own 
eff orts and only partially on externai support) can help to overcome the present dependency on 
the natural regeneration of soil fertility through diversified and more artificial agroecosystems, 
as has been proven apparently by Capitão Poço. However, considering the research results of 
SHIFT ENV 25 Capoeira about the reduced nutrient recycling capacity of some perennials as 
well as cyclical agrarian price changes and pest risks, both the ecological and econornic 
sustainability of this evolutionary trajectory seems to be less secure, especially in cases such 
as Igarapé-Açu, where this process of diversification and artificialization has been weaker 
than in Capitão Poço. Perennial crops have been implernented rather on capitalized medium 
sized farms (the Japanese settlers) and only partially on small family farms. 
Fifth, future socio-economic research should analyze two situations: increasing the 

complexity of production systems and upgrading the traditional fallow system through 
incremental innovations. ln both situations, the analysis of structures and dynamics of 
different types of family fanns with a varying potential of innovation and degree of 
dependency from externai resources needs to be carried out. 
The potential for incremental innovation in both types of situation is highly dependent on 
contextual factors and multi-layered decision processes within the peasant family. The 
purpose of the author is to overcome simplifying models such as the ,,farm household" or 
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models based on the work of Chayanov, through a more realistic and systematic analysis of 
the multi-layered decision processes within the context of fragmented externai condítions. 

This approach includes the elaboratíon of peasant models which combine - in a Chayanovian 
sense - an emphasis on the índivisibility of production and consumption decisions on the basis 
of family labor with a partia! integration of opportunity cost calculations, the use of non-fann 
employment and ecological conditions. ln this way, endogenous incremental innovation 
processes and the needs of technical and economic support to further these innovations can be 
better understood. 
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