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ABSTRACT
In the past, agriculture was directed to satisfying human needs. Nowadays, it is directed to meeting the markets, forcing the peasantries 
to adapt to this condition. As a result, family farmers are multifaceted, incorporating both subsistence and market-oriented production. 
Traditional farming systems have been challenged since there is a pressure for the intensification of these systems. Then, it is important 
that scientific research about them goes on to recognize that many family farmers use limited resource bases. However, innovation and 
intensification are permanent needs of agriculture, although they must be adjusted to different contexts, respecting the cultural legacy 
of family farmers as a prerequisite for achieving the development.

Index terms: Farming system; sustainability; family farmer; capitalism; food production.

RESUMO
No passado, a agricultura era direcionada para satisfazer as necessidades humanas. Hoje em dia, é direcionada para atender os mercados, 
forçando o campesinato a se adaptar a essa condição. Como resultado, os agricultores familiares se tornaram multifacetados, incorporando 
tanto a produção de subsistência quanto aquela orientada para o mercado. Os sistemas agrícolas tradicionais foram desafiados, uma 
vez que existe uma pressão para a intensificação desses sistemas. Então, é importante que a pesquisa científica sobre eles continue para 
reconhecer que muitos agricultores familiares usam bases de recursos limitadas. Contudo, inovação e intensificação são necessidades 
permanentes da agricultura, embora elas devam ser ajustadas a diferentes contextos, respeitando o legado cultural dos agricultores 
familiares como pré-requisito para alcançar o desenvolvimento.

Termos para indexação: Sistemas agrícolas; sustentabilidade; agricultor familiar; capitalismo; produção de alimentos.

Not every farmer aims at capital accumulation, 
although this is the dominant mindset nowadays. Peasant 
farmers hold cultural values among which there is no 
motivation for profit in agricultural production, and the 
farming systems they use reflect that. The expansion 
of capitalism, however, is changing their way of life. 
Entrepreneurship can offer opportunity for business 
development or a route to economic survival for the 
farmer fit (Fitz-Koch et al., 2018). The family farmers 
are the most visible result of these changes in the way 
of life. Part of them incorporates, to varying degrees, 
the dominant productive logic, although they may 
maintain part of the peasant cultural values. They are 
multifaceted, adapted to different contexts. Although 

threatened to disappear as a social category, they are 
still culturally and economically important, especially 
in tropical developing countries.

Two demands are imposed on humanity in the 21st 
century: respect for diversity and search for sustainability 
in any human activity. Therefore, it is necessary to ensure 
family farmers conditions to perpetuate their way of life, 
while respecting those who have consciously opted for 
incorporation into the capitalist economy. For that, public 
policies, such as the agrarian reform carried out by the 
National Institute of Colonization and Agrarian Reform 
(INCRA) in Brazil, economic structures and scientific 
research need to be adapted to the needs of this part of 
society. In this context, this study aims to characterize 

https://orcid.org/0000-0001-9429-5468
https://orcid.org/0000-0001-6631-5177
https://orcid.org/0000-0001-9533-6460
https://orcid.org/0000-0002-2604-0866


Ciência e Agrotecnologia, 43:e012819, 2019

2 TAVEIRA, L. R. S. et al.

the current Brazilian family farming, as well as its 
cropping system changes, the causes of its persistence, 
technical demands, and to identify sustainable options 
for intensifying agricultural production in family farms.

Family farming

It is necessary to distinguish family farmer from 
peasant farmer. Although they keep correspondences, 
they are not coincident categories (Rigg; Salamanca; 
Thompson, 2016). Peasant farming is characterized by 
non-capitalist productive logic, based on great social, 
cultural and technical diversity. Its main objective is to 
provide the social reproduction and subsistence of the 
family and the community (García-Flores et al., 2016). It 
presents relative autonomy and small market integration. 
Peasant farming is a tradition in agriculture of Europe 
and Asia, also common among native and traditional 
populations of America, Africa and Oceania. Moreover, 
it is multifunctional, going beyond production limits 
and incorporating other aspects (Rivas; Quintero, 2014). 
Among South American indigenous people, for instance, 
cultivation aims at food subsistence and is also both a 
social and a religious practice (Felipim; Queda, 2005). 
Many communities descending from indigenous traditions 
perpetuate this legacy (Sabourin, 2009; Junqueira et al., 
2016a). The capitalist development, however, induced the 
peasant farmers to adapt to the new reality.

Family farmers share many peasant traditions, while 
adapting to the new times (Table 1), according to Rigg, 
Salamanca, and Thompson (2016). Their multifaceted 
nature includes subsistence production, essentially 
peasant, and capitalist production (Bazin, 1998). Their 
main features are the predominance of family labor and 
particular forms of succession regarding land tenure. The 
close community relationship, the multiple strategies of 
survival, the management of relatively autonomous and 
limited resources bases, the decisions taken jointly by the 

family and the technical choices dictated by the cultural 
tradition are also important (Sabourin, 2009; Urcola, 
2013; García-Flores et al., 2016). Characteristics such as 
sustainability and the small size of holdings are, however, 
circumstantial. They depend on the farming system and 
on the access to technical and financial resources (Vliet 
et al., 2015).

More farmers are continuously incorporating the 
new productive logic and new technologies. There are 
researchers who understand that the full insertion of family 
farmers into the capitalist economy is more effective in 
combating poverty than protecting traditional ways of life 
(Soper, 2016). If these changes result only from farmers’ 
autonomous decisions, there would be no opposition to 
this thesis. In most cases, however, they are motivated 
by iniquities in public policies and markets. Many 
countries restrict traditional farming systems to favor 
those integrated to the market (Li et al., 2014; Zanella; 
Milhorance, 2016). Furthermore, despite these restrictions, 
there are still approximately 350 million indigenous 
worldwide, peasant and family production units, on which 
depends the survival of 1.5 billion people, about 20% the 
world’s population. These farmers occupy 20% cultivated 
land and produce approximately 50% food for domestic 
consumption (Altieri; Nicholls, 2017).

Vignola et al. (2015) consider that family farmers 
are sensitive to globalization, population growth and 
climate change. This context threatens their food security 
and cultural legacy, although the great technical diversity of 
their farming systems favors the coexistence with uncertain 
scenarios (Altieri; Funes-Monzote; Petersen, 2012; Altieri; 
Nicholls, 2017). Scientific research and public policies for 
family farming are becoming widespread. However, it is 
still necessary to better understand their characteristics and 
to construct viable technical and economic alternatives for 
these farmers, favoring development, overcoming poverty 
and protecting their technical and cultural legacy.

Category Main Feature Definition

Peasant farmer Motivation (subsistence)
Subsistence production, limited resource base 
and small market integration. It is considered a 

subordinate class.

Family farmer Origin of labor force and
rights of succession

It has similarities with the peasant farmer but can 
incorporate motivation for profit. Labor is essentially 
familiar. The productive unit tends to be a social unit 
(family). Small units predominate, but mechanization 

can soften this limitation.

Table 1: Characterization of the peasant farmer and family farmer.

Source: Adapted from Rigg, Salamanca, and Thompson (2016).
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Traditional farming systems of family farming

The following typology of farming systems, 
adapted from Kovacic and Viteri Salazar (2017), 
is considered hereafter: traditional, intensive and 
agroecological systems. A farming system is a way of 
organizing the resources needed for production, according 
to local availability and to social needs (Carmona et al., 
2010). If the natural limits of ecosystems are respected, 
it will be sustainable, preserving or even improving the 
farmer’s resource base (Pretty; Bharucha, 2014). Family 
farming often develops a wide variety of farming systems.

Subsistence production is common in developing 
tropical countries due to limited resource bases and precarious 
living conditions. But a portion of family farmers has already 
entered into the market (Urcola, 2013). In these countries 
there is a cultural environment that devalues old agricultural 
practices. In developed temperate countries, however, the 
environmental crisis is highlighting the main contribution 
of family farming to humanity: the development of farming 
systems that, while preserving technical and cultural legacies, 
are capable of providing both the farmer’s livelihood and 
producing for the market (Belletti, 2015).

Any farming system imposes a degree of 
simplification and instability on ecosystems (Pretty; 
Bharucha, 2014). There are studies that compare natural 
and cultivated ecosystems, proving significant changes 
after anthropic interference (Lima et al., 2011; Raczkowski 
et al., 2012; Béliveau et al., 2015). However, there are still 
very few studies comparing the global impact of traditional 
and intensive systems (Mukul; Herbohn, 2016), especially 
in the long run (Prokop; Poręba, 2012). This is essential 
for society to choose its paths in search of development.

Traditional systems express the cultural legacy of 
many ethnic minorities (Li et al., 2014). They are associated 
with particular forms of family relationship and social 
organization. The cultivation of land has, for these minorities, 
a character that goes beyond simple food subsistence. It 
is common to organize production in agreement with the 
community, harmonizing individual and collective needs 
(Altieri; Toledo, 2011). The use of external inputs is small 
and family labor predominates. Each aspect of these systems 
is adjusted according to the characteristics of the family 
(Kovacic; Viteri Salazar, 2017) and of its resource base (Vosti; 
Witcover, 1996; Junqueira et al., 2016b).

Farmers hold practical knowledge whose scientific 
value has been gradually recognized (Nyssen et al., 2008). 
Lines of research seeking to establish dialogues between 
both forms of knowledge have becoming increasingly 
common. Among the teachings of traditional systems can 

be cited submission to climatic seasonality, ecological 
succession and biogeochemical cycles. Its sustainability 
depends on respecting ecosystem limits and good 
management practices.

Among traditional systems, shifting cultivation 
systems are technically the most rustic ones. It is estimated 
that, in the Brazilian Amazon alone, between 600,000 and 
1 million families use them for their subsistence (Tremblay 
et al., 2015). The systems of coivara (Brazil), milpa 
(Mexico) and jhum (India), among others, are variations of 
the same technique (Sánchez, 1982; Kleinman; Pimentel; 
Bryantc, 1995; Thomaz; Antoneli; Döerr, 2014) (Figure 1), 
in which the agricultural practices disrupt nutrient cycling, 
accelerate the mineralization of organic matter, increase 
greenhouse gas emissions, reduce biological diversity, and 
increase erosion processes.

Fire changes soil chemical attributes: it increases 
exchangeable cations and available phosphorus, increases 
pH, slightly increases total carbon, decreases nitrogen, 
potassium, iron, aluminum and manganese near the 
surface, but increases them in subsurface (Kleinman; 
Pimentel; Bryantc, 1995; Thomaz; Antoneli; Döerr, 2014; 
Béliveau et al., 2015). Changes in soil physical attributes 
are due to changes in microbial composition and activity, 
organic matter transformations, and clay fraction behavior, 
which modify soil resistance to erosion, depending 
on other soil properties and vegetation characteristics 
(Herrick et al., 2018). The severity of these disturbances 
depends, however, on the environmental conditions at the 
time of burning, the fire intensity, the size of the area, the 
characteristics of the residues and the soil type (González-
Pérez et al., 2004; Mataix-Solera et al., 2011; Inbar et al., 
2014; Jiménez-Pinilla et al., 2016).

Exposure of soil during cultivation accelerates erosion 
and increases redistribution of soil surface material along 
slopes (Vanacker et al., 2019). There are studies, however, 
proving the exponential reduction of losses during fallow, as 
plant cover is recomposed (Thomaz, 2013); and evidence that, 
given the reduced size of cultivated areas in these systems, 
soil eroded at one site is not transported over large distances 
(Lestrelin et al., 2012). The soil cover through agricultural 
practices reduces this problem (Seitz et al., 2019).

Naturally fertile soils better support the management 
of shifting cultivation systems (Junqueira et al., 2016a). 
The higher the natural soil fertility, the longer the 
cultivation period can be. But since no fertilizer is applied, 
soil reserves are rapidly consumed (Thomaz; Antoneli; 
Döerr, 2014; Béliveau et al., 2015; Mukul; Herbohn, 2016). 
The reduction of this stock depends on the cultivation 
conditions (Sánchez, 1982).
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Ecological succession is also disturbed by the 
removal of vegetation, which can affect the success of 
passive restoration (Prach et al., 2019). Although studies 
on deforestation are common, when the influence of 
shifting cultivation systems is analyzed, generalizations 
make it difficult to understand the problem. However, 
there are studies showing that, in regions where these 
systems are still common, the decline in native vegetation 
cover is a result of improved infrastructure, which favors 
all types of enterprises, including intensive cultivation 
(Hansen; Mertz, 2006; Carmona et al., 2010). The 
analyses do not specify the impact of each farming system 
on a global scale. It is necessary to consider, however, 
that shifting cultivation systems involve small areas with 
many species and varieties, including native ones (Mukul; 
Herbohn, 2016).

The rebalancing of these disturbances depends on 
the management of the relative size of the cultivation and 
fallow periods. Aspects such as soil natural fertility, size of 
cultivated area, richness of remaining forests and intensity 
of disturbance condition this management (Junqueira et al., 
2016a; Mukul; Herbohn, 2016). The fallow period restricts 
the food production, but it is determinant for the recovery 
of soil characteristics and vegetation cover at maximum 
periods of a few decades (McNicol; Ryan; Williams, 2015; 
Morales-Barquero et al., 2015). Thus, fallow land should be 
considered as a management practice whose size must be 
adjusted by the farmer to reestablish natural cycles and to 
perpetuate the supply of environmental services (Kleinman; 
Pimentel; Bryantc, 1995; Wood; Rhemtulla; Coomes, 2016).

Shifting cultivation systems do not survive along 
with excessive population growth and urbanization, which 

Figure 1: Shifting cultivation systems techniques. a) opening of clearings in the forest and burning of the plant 
residues (slash and burn) to eliminate competition for light, water and providing nutrients stored in the biomass; 
b) cultivation of small subsistence swiddens for a few years, providing biological diversity and conservation of 
soil and water; c) fallow for a long period to re-establish the natural cycles and characteristics of the disturbed 
ecosystem; d) new cycle (shifting cultivation) in a nearby area.
Source: Constructed from Kleinman; Pimentel; Bryantc, 1995; Thomaz; Antoneli; Döerr, 2014; Béliveau et al., 2015; Herrick et 
al., 2018.
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threaten the ways of life of ethnic minorities and traditional 
populations (Bermeo; Couturier; Galeana Pizaña, 2014). 
The social exclusion of the shifting cultivators and the 
uncontrolled population growth result in overexploitation 
of their resource base and the degradation of forests and 
soils (Vosti; Witcover, 1996; Wagner; Yap; Yap, 2015), a 
process that gradually reduces the possibility of restoration 
of natural cycles (Prokop; Poręba, 2012).

Mukul and Herbohn (2016) and Vliet et al. (2012) 
show how scarce, on a global scale, research on these 
systems is. Even rarer are the comparative studies between 
their impacts and those of intensive systems, considering 
the whole cycle. Still, shifting cultivation systems are 
the preferred target of policies to combat deforestation 
(Kleinman; Pimentel; Bryantc, 1995). They are victims 
of gaps in knowledge about them:
a) The small scale of production in these systems makes 
it difficult to map swiddens by remote sensing or in loco 
(Hett et al., 2012);
b) It is necessary to clearly identify which farmers and 
which farming systems are responsible for deforestation 
and forest and soil degradation (Müller et al., 2013);
c) Most of the knowledge about the fire impacts on forest 
ecosystems refers to the effects of large fires on temperate 
forests (González-Pérez et al., 2004; Mataix-Solera et al., 
2011); in shifting cultivation systems, the burnings are 
shorter and temperature peaks are smaller, just enough to 
increase nutrient availability in the soil (Thomaz, 2017);
d) Short fallows may compromise the sustainability of the 
system (Thomaz, 2013); the limits that each ecosystem 
imposes on the balance between the cultivation and fallow 
periods are, however, little known;
e) Shifting cultivation systems handle large cultivated 
biological diversity (Junqueira et al., 2016a), including 
endangered species, and this needs to be recognized; 
and native biological diversity is only impaired if fallow 
period is smaller than the necessary, if the deforested area 
is large or if the same area is repeatedly cultivated (Mukul; 
Herbohn, 2016);
f) Carbon emissions into the atmosphere depend on the 
type of burning; it is necessary to analyze the entire 
cycle, since after the cultivation period of the ecological 
succession resumes carbon sequestration (Tinker; Ingram; 
Struwe, 1996); it is also important to deepen the knowledge 
about the biochemical transformations of recalcitrant 
carbon forms in soils subjected to such fires (González-
Pérez et al., 2004).

Despite the controversy over these farming systems, 
it is observed that, far from disappearing, they persist in 
several regions (Hansen; Mertz, 2006; Mertz et al., 2012; 

Vliet et al., 2012) of Africa, Latin America and Asia. There 
are ethnic minorities that perpetuate their cultural legacies. 
And there are others that distance themselves from their 
origins. The persistence of these farmers occurs, in this case, 
on different cultural bases: pressured by social exclusion 
and uncontrolled population growth, they tend to intensify 
production and cause greater impacts (Bautista; Smit, 2012; 
Rahman; Rahman; Sunderland, 2012; Emperaire; Eloy, 
2015; Wagner; Yap; Yap, 2015). However, these systems 
are sustainable as long as environmental limits are observed 
(Tinker; Ingram; Struwe, 1996).

The finite availability of arable lands, the population 
growth and the search for survival have always been 
the motivations for technical innovation in agriculture. 
Farming systems became increasingly perennial, and the 
living conditions of the communities improved for a long 
time without this meant changes in the productive logic 
(Pretty; Bharucha, 2014). The most significant innovations 
include drainage, rainwater harvesting, animal-drawn 
implements, addition of organic wastes to soil and natural 
phytosanitary treatments (Miltner; Coomes, 2015; García-
Flores et al., 2016; Altieri; Nicholls, 2017). Agroforestry 
systems, mixed crops integrated by native tree species, 
food crops and forage crops, also stand out. They allow 
the intensification of shifting cultivation systems without 
exceeding the ecosystem limits (Tremblay et al., 2015). 
There are numerous adaptations: agroforestry backyards 
(Moreno-Calles et al., 2016), shaded swiddens (Vallejo et 
al., 2014), commercial orchards in the midst of regenerating 
forests (Wood; Rhemtulla; Coomes, 2016), among others.

Therefore, agroforestry systems are considered as 
an appropriate alternative for the intensification of shifting 
cultivation systems (Rahman; Rahman; Sunderland, 2012; 
Tremblay et al., 2015). Their widespread dissemination 
may, however, interferes with the perpetuity of sensitive 
environmental services such as pollination and natural pest 
control (Wood; Rhemtulla; Coomes, 2016). Thus, although 
it is an ancestral technique, it is necessary to deepen the 
understanding of its dynamics through new studies. It is 
also needed to consider that the standardization of eating 
habits discourages the adoption of this alternative. Many 
communities tend to abandon native foods, opting for 
more expensive industrialized products, reducing their 
food security (Moreno-Calles et al., 2016).

Innovation has always been a feature of agriculture. 
The difference between traditional and intensive farming 
systems, in this respect, is the impact of new technologies 
(Pretty; Bharucha, 2014). There are situations in which 
innovation and intensification of farming systems are 
accompanied by a change in the productive logic. This 
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should not be taken as negative when resulting from 
conscious decisions by farmers. However, in developing 
tropical countries the motivations for such changes are 
often the precarious living conditions in which family 
farmers survive. Intensification must be an alternative, not 
an imposition. Its effectiveness depends on respect for the 
cultural legacy of rural communities.

Conventional intensification of farming systems

Family farmers who have joined capitalist 
production and new technologies through conscious 
decisions enjoy all the benefits and face all the inherent 
challenges (Urcola, 2013). However, here it is only 
necessary to analyze the partial incorporation of this 
new paradigm into the traditional systems, the resulting 
problems and the possible alternatives.

Intensive systems emerged in response to the 
expansion of capitalism and the growing demand for raw 
materials and food (Brown; Gil, 2003). They allowed the 
expansion of production and agricultural productivity to 
unprecedented levels. Since the 19th century, the spread 
of capitalist production, and innovations in chemistry, 
genetics, irrigation, and mechanics have changed 
agriculture.

These changes occurred initially in developed 
temperate countries. Once a provider of human needs, 
agriculture became a supplier of inputs to markets, on 
an industrial scale (Bautista; Smit, 2012; Kovacic; Viteri 
Salazar, 2017). But the new technologies have been 
developed in specific social and environmental contexts, 
outside of which they may cause negative impacts (Gaona; 
León; Valverde, 2012). They have become evident in the 
last decades with the repetition of crises arising from the 
application of these technologies out of context.

In more recent years, growing global awareness 
of these imbalances has led agriculture to innovations to 
minimize them. Minimum tillage and no-tillage systems, 
micro-sprinkler and drip irrigation, biological nitrogen 

fixation, and other advances are relevant. In this aspect, 
there are possibilities not yet or little explored in order 
to make the intensive systems more sustainable (Stavi; 
Bel; Zaady, 2016). Table 2, according Martínez-Castillo 
(2008), shows a brief description of traditional and 
intensive systems.

Expansion of production, reduction of food 
insecurity on a global scale, and improvement in 
farmers’ living conditions are the main arguments in 
defense of intensive systems (Zanella; Milhorance, 
2016). However, still today, approximately 850 million 
people face malnutrition, 70% of them in rural areas 
of tropical developing countries (García-Flores et al., 
2016). The causes of this problem go beyond the frontiers 
of agricultural production. Inadequacies in markets 
regulation, imbalances in income distribution, and political 
and humanitarian crises are directly responsible for the 
persistence of hunger in the 21st century (Pretty; Bharucha, 
2014). The intensification of farming systems, therefore, 
is not capable of solving it alone.

The new paradigm presupposes farmers to be 
able, financially and culturally, to adopt the intensive 
systems. This is not the reality of many developing 
tropical countries where limited access to land, to formal 
education, and to technical and financing resources 
constrain the conventional intensification of farming 
systems. This results in only partial application of new 
technologies, replacing low-cost ancestral practices with 
others, usually more expensive, without the certainty of 
proper use. Those who are unable to fully incorporate 
the new paradigm tend to worsen their living conditions: 
they do not always achieve greater productivities, but 
they compromise their income through the acquisition of 
inputs. Dependence on financing and acquisition of inputs 
reduces the autonomy of productive units. When it occurs, 
the partial productive intensification results from stimuli 
related to rural credit or subsidies, or from restrictions 
on forest legislation, land tenure, migration, investment 

Feature Traditional Intensive
Energy Mainly renewable Fossil fuels

Goal Focus on collective needs, little dependent on 
inputs

Focus on private interests, heavily 
dependent on inputs

Labor force Family or communal Employed
Diversity High biological diversity Low biological diversity

Knowledge Local, traditional Scientific, specialized

Table 2: Traditional and intensive farming systems features.

Source: Adapted from Martínez-Castillo (2008).
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capacity or market requirements (Bautista; Smit, 2012; 
Gaona; León; Valverde, 2012; Lestrelin et al., 2012; 
Rahman; Rahman; Sunderland, 2012; Pérez-García; del 
Castillo, 2016; Kovacic; Viteri Salazar, 2017).

There are researchers who defend mixing traditional 
and modern agricultural technologies as an alternative to 
increase production and sustainability (Stavi; Bel; Zaady, 
2016). However, options like this need to be analyzed 
by looking at the nature of the constraints that many 
family farmers face to intensify their farming systems. 
The transition from traditional to intensive systems is a 
continuum in which each farmer positions himself, and 
agroecological systems are an alternative that is accessible 
to all. They are particularly adapted to those who wish to 
intensify production but do not meet all conditions for 
adoption of intensive systems (Altieri; Toledo, 2011). 
In the agroecological transition, the more preserved the 
agroecosystems the easier the change will be.

Agroecological intensification of farming systems

Since the 1970s, the environmental movement 
has brought new issues to the public domain. Initially it 
was fighting economic growth. Later this thesis changed: 
development should be guided by environmental issues. 
Only in the last decades, however, the social and cultural 
demands have been emphasized (Martínez-Castillo, 2009).

Agroecology is a science that applies ecological 
principles to the study and development of farming 
systems. It is the conceptual basis of practices that seek to 
overcome the industrial and capitalist logic of agricultural 
production. It is adapted both to productive intensification 
on marginal lands and to family farming (Brown; Gil, 
2003). It presupposes the recycling of energy and 
nutrients, the stimulation of soil microbial activity, the 
diversification and integration of crops and livestock 
raising, and the use of native genetic resources. By 
diverse mechanisms, it favors the stability of production 
and improves the living conditions of farmers (Altieri; 
Toledo, 2011).

Agroecological systems are adapted to farmers 
with low investment capacity and small resource bases 
(Moreno-Calles et al., 2016). They favor the protection 
to cultural legacies, innovation in horizontal networks, 
family production, productive autonomy, biological 
diversity of agroecosystems, associativism, fair trade, 
local market and close relationships between producers 
and consumers, which are valued due to ongoing 
social changes (Altieri; Toledo, 2011; Darolt et al., 
2016). Biodynamic agriculture, organic agriculture 
and permaculture are some of the agroecological 

groups (Brown; Gil, 2003). All of them are based on 
techniques little aggressive to the human beings and the 
environment. They incorporate farmers’ knowledge, to 
which they aggregate others, favoring their resistance 
against threats to their way of life (Altieri; Funes-
Monzote; Petersen, 2012). The incorporation of social 
and cultural demands into economic and environmental 
issues is the differential of agroecological systems 
(Martínez-Castillo, 2009).

There are organic-based farming systems that do 
not break farmer’s dependence on external inputs and 
distant markets, and therefore should not be confused 
with agroecological systems (Altieri; Toledo, 2011). 
The productivity of each crop, taken individually, is 
usually higher in intensive systems. However, when it 
is analyzed from the sum of the harvests in polyculture 
systems, the biological diversity and the energy balance, 
agroecological systems tend to present advantages. These 
systems are therefore a good alternative to overcome 
poverty, achieve food security and the sustainability of 
agriculture, even if the agroecological transition causes 
a reduction in crop productivity until a new equilibrium 
condition is reached. Although they have advantages, 
they still depend on cultural changes in capitalist society 
to spread (Martínez-Castillo, 2009; Altieri; Funes-
Monzote; Petersen, 2012), and this takes time.

Use of biological agents, such as nitrogen-
fixing bacteria, plant growth promoting rhizobacteria, 
mycorrhizal fungi and organisms for the biological 
control of pests and diseases, is an alternative to increase 
yields in several crops in agroecological systems 
(O’Callaghan, 2016; Assainar et al., 2018; Togni et al., 
2019). In addition to the use of commercial products, on-
farm multiplication of inoculants has also been evaluated 
(Englander; Douds; Mallory, 2016; Hart et al., 2018) 
and already being used by farmers, along with simple 
techniques of multiplication and asepsis, to reduce the 
cost with inoculants.

Green manure is a strategy being used by family 
farmers to diversify the production system, add organic 
matter, cycle and add nutrients and cover, and protect 
the soil. Legume species such as jack bean (Canavalia 
ensiformis), black bean (Phaseolus vulgaris), lab-lab 
bean (Dolichos lablab) and crotalaria-juncea (Crotalaria 
juncea) are preferred for consortium and green manuring 
for symbiosis with nitrogen-fixing bacteria, adding this 
nutrient to the system (Souza et al., 2018). This practice 
has made production more sustainable by increasing 
productivity and reducing environmental impacts (Filipe 
et al., 2016; Xie et al., 2016; Meena et al., 2018).
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Persistence of traditional farming systems

There are several reasons to protect traditional 
systems from disappearing: proper management of 
cultivated biological diversity (Junqueira et al., 2016a; 
Fernandes; Silva; Falcão, 2018); maintenance of natural 
biological diversity at appropriate levels (Mukul; Herbohn, 
2016); maintenance of adequate soil carbon stocks (Tinker; 
Ingram; Struwe, 1996); energy efficiency dictated by 
the small use of inputs; relatively small soil losses; food 
security for hundreds of millions of human beings; and 
protection to the cultural legacy of countless ethnic 
minorities and traditional populations (Altieri; Funes-
Monzote; Petersen, 2012).

Many farmers use traditional systems to preserve 
their way of life (Bermeo; Couturier; Galeana Pizaña, 
2014; Emperaire; Eloy, 2015): in many developing tropical 
countries the low degree of formal education does not 
give them opportunities for integration in the capitalist 
economy in dignified conditions. Even in countries with 
rapid economic growth, many farmers are attracted by 
job opportunities outside their farms, but maintain their 
own swiddens. It is a way of improving living conditions 
and preserving cultural traditions (Hansen; Mertz, 2006).

Protecting the cultural legacy associated with 
traditional systems and their agro-ecological heirs favors 
access to high quality food, with environmentally and 
socially adjusted technical solutions (Altieri; Funes-Monzote; 
Petersen, 2012). Moreover, family farming and its farming 
systems are the key to the current environmental crisis 
(Belletti, 2015): they produce relatively few negative impacts 
and how they use few inputs, protect farmers against price 
fluctuations in the market (Mertz et al., 2012; Li et al., 2014).

The incorporation of many family farmers – also 
indigenous communities – to the market has justified the 
defense of global market as the best way to improve their 
social and economic condition (Soper, 2016). However, local 

markets and proximity between producers and consumers 
are trends that are part of a major global movement to 
reintegrate poor farmers into society. Local supply networks 
tend to grow among global ones, complementing them, 
and it is a misconception to associate them only with high-
income consumers. It is necessary, however, to recognize 
that there are still obstacles to their dissemination to guide 
public policies and consumer education (Darolt et al., 2016).

In recent decades, developing tropical countries 
have been victims of the intense countryside population 
migration to cities. This process depopulated rural areas, 
whose revaluation involves associating family farmers 
with national development projects. This demands 
articulated public policies of access to land, health and 
education, infrastructure improvement and fair trade, 
among others. They need to be flexible to adapt to 
regional realities.

Adapted technological alternatives for developing 
tropical countries

Traditional farmers, including shifting cultivators, 
have managerial capacity, but use limited resource bases 
and are, therefore, sensitive to any restrictions on their 
activity (Junqueira et al., 2016b). The main obstacles to 
communication between farmers and scientists are due to 
differences in understanding the world. The experience of 
farmers is an important source of knowledge, translated 
into adapted farming systems (Nyssen et al., 2008). 
Therefore, it is necessary to improve the dialogues with 
them, rediscovering traditional technologies, collaboratively 
building appropriate solutions and disseminating them 
widely (Hernández-Hernández et al., 2011; Yengoh; 
Brogaard, 2014; Altieri; Nicholls, 2017). This adaptation 
favors sustainability, cohesion of rural communities and 
protection of their cultural legacy (Vliet et al., 2015), in line 
with the concept of sustainable intensification (Table 3), as 
outlined by Pretty and Bharucha (2014).

Conventional Sustainable

Goal Increase production Increase production, natural and social capital, 
build knowledge

Knowledge Created by experts, disseminated in 
conventional rural extension networks

Created by experts and farmers, disseminated 
in collaborative rural extension networks

Environmental 
services

Derived from cultivated landscapes. 
Replacement of regulation services with 

inputs. Interactions with the natural 
landscape are externalities

Appreciation of multiplicity of environmental 
services of cultivated and natural landscapes, 

and the correlation between them

Table 3: Conventional and sustainable forms of agricultural intensification.

Source: Adapted from Pretty and Bharucha (2014).
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There is a growing demand for better social and 
environmental standards in agriculture. This includes 
traditional systems, often associated with unsustainable 
patterns of exploitation dictated by poverty. Agricultural 
practices that meet the demands of society, improve 
farming systems and the living conditions of the farmer 
depend on adapted public policies. They also depend on 
the suitability of the technologies to different contexts 
(Vignola et al., 2015; Altieri; Nicholls, 2017). Each 
community has requirements regarding the supply and 
qualification of labor or investment capacity. If it is not 
possible to meet them, it will not be viable to disseminate 
the innovations (Halbrendt et al., 2014). The alternatives 
need to be jointly evaluated by scientists, extensionists 
and farmers, so that the solutions are effectively adapted.

The true spatial dispersion of traditional systems 
is not yet known. The technical limits of remote sensing 
still hamper their adequate delimitation. Census data do 
not provide information on an appropriate scale, and field 
identification is expensive and laborious. Advances that 
facilitate acquisition of this information are still needed 
for better elaboration of public policies (Hett et al., 2012; 
Bermeo; Couturier; Galeana Pizaña, 2014).

Some of the demands of the poorest farmers are 
related to alternatives that favor the intensification of 
traditional systems without increasing the demand for 
inputs, such as use of native microorganisms, management 
of fires, organic residues and fallow periods (Miltner; 
Coomes, 2015; Junqueira et al., 2016b).

Ethnopedological studies, which have been developed 
so far in more than 60 developing tropical countries, have 
become increasingly frequent. Many rural communities 
use their own pedological classification systems. Their 
understanding can improve communication with the farmer 
and increase the efficiency of soil mapping (Balcázar et al., 
1998; Junqueira et al., 2016b). This will allow the adoption 
of innovations that increase productivity, diversify sources 
of income and improve diet (Hernández-Hernández et al., 
2011), such as crop rotation and intercropping, including 
agroforestry. These are techniques already used by many 
farmers, but further research is still needed (Rahman; 
Rahman; Sunderland, 2012; Junqueira et al., 2016a; Moreno-
Calles et al., 2016; Wood; Rhemtulla; Coomes, 2016).

Mechanization of agriculture has reduced interest 
in the development of animal-drawn implements. It is 
necessary to keep their improvements and investigate their 
effects on soils and crops (Bertol et al., 2000). Finally, it is 
necessary to reconcile the productive intensification with 
the limits of each productive logic and of each ecosystem. 
The way opened by agroecology has shown the urgent 

need to translate traditional agricultural practices into 
new sustainable practices, adapted to diverse contexts, 
particularly in developing tropical countries.
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