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The simplification of the landscape as a consequence of the decrease in biodiversity 
and the adoption of monoculture production systems has led to a significant 
decrease in the provision of ecosystem services in the territory. The conversion of 
agroecosystems requires the adoption of agroecological techniques, which aim 
to design the agroecosystem as an integrated part of a vegetation matrix of the 
landscape, interconnecting the different production systems with the agricultural 
landscape. In order to measure the degree of connectivity of agroecosystems 
with the landscape, we used the Main Agroecological Structure (MAS) method, 
which was applied to 36 small agroecosystems of vegetable, livestock and fruit 
producers, which generally presented a low degree of connectivity. This allows 
us to evaluate the potential of these systems for agroecological transition, since 
being present in a moderately complex agricultural landscape gives important 
advantages over a more simplified system, allowing these producers to dispense 
with the use of many energy subsidies. This evaluation allows a first approximation 
to the quantification of the landscape matrix and will allow a comparison between 
agroecosystems or an evaluation of the evolution of the MAS over time. It is 
necessary to complement the MAS by quantifying the ecosystem services that 
may be associated with it.
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1 Introduction

The intensification of agricultural systems has led to the simplification of landscapes, 
resulting in significant losses of biodiversity and associated ecosystem services (Gonthier et al., 
2014; Campbell et al., 2017; IPBES, 2019; Sánchez-Bayo and Wyckhuys, 2019). A homogeneous 
landscape, ecologically simplified in structure and composition, results from large agricultural 
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areas dominated by a few crop species (Margosian et al., 2009; Jonsson 
et  al., 2015; Franzluebbers et  al., 2020). The result has been the 
development of risk situations that exacerbate global food insecurity 
(Díaz-Hormazábal and González, 2016; Barrios et al., 2020; Bezner 
et al., 2021) because the poor provision of ecosystem services derived 
from the diminished biodiversity is subsidized through chemical 
inputs, which generate pollution to human and environmental health 
(Sabzevari and Hofman, 2022), soil fertility (Bünemann et al., 2018; 
Tibbett et al., 2020) and worsen pest and disease problems (Altieri and 
Nicholls, 2019).

The FAO urgently calls for the agroecological transformation of 
agricultural systems (FAO, 2018), as it will allow to increase the 
provision of ecosystem services to agriculture (Harrison et al., 2014; 
Tamburini et al., 2020) and ensure future food security (Bommarco 
et al., 2013) through agroecosystem designs that consider all levels or 
scales (Cappelli et al., 2022) for the integral development of the whole 
society (Vanbergen et al., 2020). The conversion of agroecosystems to 
agroecological management depends in part on the type of landscape 
matrix that surrounds them, since farm transformation involves the 
positioning of the agroecosystem and its connectivity relationship 
with the different types of semi-natural habitats that surround it 
(León-Sicard et al., 2018). Understanding the spatial and functional 
organization of this matrix of near-natural elements in interaction 
with agricultural structure is essential for promoting patterns and 
mechanisms which foster biodiversity and the provision of multiple 
ecosystem services by agricultural landscapes (Perfecto and 
Vandermeer, 2010; Marull et al., 2016, 2019; Cappelli et al., 2022).

Agroecology, through its methodological approach, initiates the 
analysis of agricultural sustainability from the farm scale 
[agroecosystem] (Guzmán and González de Molina, 2015), but it is 
necessary to scale this observation to spatial scales such as the 
landscape (Guzmán et al., 2018). The Main Agroecological Structure 
[MAS] of agroecosystems is an environmental index that includes 
ecosystem and cultural criteria, which allows visualizing some of the 
main relationships established between human groups [farmers] and 
their biophysical environment (Cleves-Leguízamo et  al., 2017; 
Quintero et  al., 2022). MAS uses metrics of composition, 
configuration, and heterogeneity of landscapes surrounding 
agroecosystems (León-Sicard et al., 2018), deriving key information 
to be  taken into account when designing agroecosystems in the 
context of agroecological transition (Rudel, 2020; Vanbergen 
et al., 2020).

In this study, we  use the MAS to perceive how the agrarian 
landscape is currently constructed and configured in the Chilean 
Mediterranean, a region where about 2 million people live in rural 
areas, occupying about 80% of the total land area (FAO, 2017; INE, 
2017). This region of Chile has experienced profound geopolitical 
changes in the last four decades, which have reconfigured the 
landscape matrices in the region, as well as the agrarian structure and 
social relations (Kay, 1996, 2002), disrupting local economies, 
fragmenting and homogenizing the landscape, and exposing 
thousands of people to social and environmental risks in rural and 
surrounding urban areas (Armesto et al., 2010; Nahuelhual et  al., 
2012; Wratten et al., 2019).

In the face of growing evidence that agricultural sustainability at 
the agroecosystem scale largely depends on the management of the 
cultivated and uncultivated diversity of the surrounding landscape 
(Scherr and Mcneely, 2008; Garibaldi et al., 2016; Tamburini et al., 

2020; Garibaldi et  al., 2021), our hypothesis is that smallholder 
agroecosystems that use agroecological practices and are surrounded 
by a moderately heterogeneous matrix have better attributes to initiate 
the agroecological transition process at the community level. The 
objective of our study is to validate the MAS as a useful methodology 
for characterizing the landscape of the participating agroecosystems 
and how these are related to the application of agroecological 
practices, in a context of agroecological transition of a group of 
farmers in the Maule region, specifically the area near the commune 
of San Clemente, Chile.

2 Materials and methods

2.1 Study area

The Maule region is located within the Chilean Mediterranean 
(see Figure 1), and presents an area of 30296.1 km2, which represents 
4.0% of the national surface, has a population of about 1 million 
inhabitants and a rich agrarian cultural diversity, where the rural 
population represents 33.6% of the regional total, about 330 thousand 
inhabitants (INE, 2017). It presents a warm and sub-humid climate of 
Mediterranean type, where there are four geomorphological zones: 
Andean Mountain range, intermediate depression, coastal mountain 
range and coastal plains. This allows the existence of native vegetation 
and the development of agricultural and forestry activities 
(ODEPA, 2018).

The area known as the intermediate depression, also known as the 
Central Valley, has a characteristic Mediterranean climate with cold, 
wet winters and hot, dry summers. It is considered a priority region 
for the conservation of world biodiversity (Myers et al., 2000) due to 
its high level of endemism and continuous habitat loss, as it is where 
most of the agricultural sector is located today. It is dominated by 
export crops, which occupy 90% of the land, out of a total of 811,480 ha 
available, and are represented in percentage terms by forestry 
plantations (60.8%), fruit trees and vineyards (12.4%), cereals (9.1%) 
and fodder crops (5.7%). With a much smaller area are vegetables, 
legumes, tubers and home gardens, which reach 22,236 ha planted, 
representing no more than 2.7% of the total regional area available 
(ODEPA, 2018).

2.2 Construction of MAS as an index of 
agrobiodiversity at the local scale

Satellite images [Sentinel 2] available for March 2022 (see list of 
images in the Supplementary material) were used to characterize the 
landscape by photointerpretation, and only for the identification of 
patches of native vegetation and water bodies present in the landscape, 
vector information corresponding to the CONAF vegetation cadastre 
(CONAF, 2021) was used (Table 1). Patch extent metrics and distances 
between patches and agroecosystems were processed and analyzed 
with Qgis and RStudio software using the sf, terra and rgdal libraries 
(QGIS Development Team, 2021; R Core Team, 2023).

In order to characterize and analyze the relationship between the 
agroecosystems of the Maule region, specifically the area near the 
municipality of San Clemente and the surrounding landscape, the 
methodology proposed by León-Sicard et  al. (2018). Main 
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Agroecological Structure [EAM], expressed in equation [1], is used to 
characterize the design of agroecosystems and their relationship with 
the surrounding landscape over time in an integrated manner. The 
Kruskal-Wallis test was used to assess significant differences between 
agroecosystem types.

 

MAS CMELS EEC EIC DEC DIC

LU WM OP PC CA

= + + + +
+ + + + +  (1)

This methodological tool allows us to look at the ecological, social 
and cultural links that exist between an agroecosystem and its 
environment [buffer zone], with an emphasis on water bodies, semi-
natural areas and other non-productive uses. The buffer zone of 
[500 m] was defined as an area within which, for example, insect 
movements (Raymond et al., 2015) of interest to participating farmers 
and researchers could be distinguished. It was calculated using the 
agroecosystem perimeter and corresponds to a measure to normalize 
differences in total area between the types of agroecosystems studied 
(livestock, orchard, and horticulture). The index focuses on the 
quantitative and qualitative measurement of agrobiodiversity, 
particularly in terms of structure. The indicators used to construct the 
index are described in the Table 2.

2.3 Data collection

Qualitative and quantitative methods were combined to 
analyze the biophysical and agroecological conditions present in 
each agroecosystem. The following tools were used for 
data collection.

2.3.1 Workshop
Two extended workshops were held with a total of 65 farmers 

from the Maule region, specifically the area near the commune of San 
Clemente. This workshop defined the main problems and strengths of 
the group and some possible collective strategies for 
agroecological transition.

2.3.2 Focus group
Four group workshops were held with a balanced sample of the 

main crops present in the municipality. In the workshops, the variables 
and evaluation criteria of the main agroecological structure of the 
agroecosystems were diagnosed in a participatory way. For each 
agroecosystem and its buffer zone, a map was produced where the 
farmer identified the different types of soil, areas of native vegetation, 
water bodies and connections present (more details in the 
Supplementary material).

FIGURE 1

Study area, in blue point agroecosystem, the green buffer is landscape assessment.

TABLE 1 Spatial information used, description and source.

Type of information Description Source

Sentinel Satellite information, raster type, with 10 m spatial resolution, 7 days temporal resolution 

and 13 bands spectral resolution.

European Space Agency (ESA)

Catastro Vegetacional Vector information updated in 2016 and published in 2018, processed to have a 

minimum mapping unit of 0.5 ha for land use forests and water bodies.

Corporación Nacional Forestal (CONAF)

https://doi.org/10.3389/fsufs.2023.1241648
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2.3.3 Surveys and semi-structured interviews
Surveys were conducted in each of the agroecosystems studied 

(N = 36), using a questionnaire consisting of closed multiple-choice 
questions and some open-ended questions (Córdoba et al., 2020). This 
allowed a greater degree of flexibility and depth in obtaining 
information (more details in the Supplementary material).

3 Results

3.1 Issues for the agroecological transition 
of agroecosystems

The workshops initially identified some of the problems that the 
group of participating farmers identified as priorities in their 
agroecosystem, see Table  3, including the lack of support for 
agroecological transition from the state and its agencies, technical 
difficulties such as pest, disease, and weed control, low yields, and low 

sales prices. The increase in external inputs and the general 
devaluation of traditional knowledge of the farmers were some of the 
most frequent observations made in the workshops held.

3.2 The main agroecological structure of 
the Mediterranean agroecosystems

The results show that, in general, the Mediterranean 
agroecosystems studied cover an average area of 1.96 ± 0.1 ha, with a 
low presence of native vegetation patches and water bodies within the 
agroecosystems and in the surrounding landscape, reaching no more 
than 4.0 ± 0.2% of the total area studied covered by native forest and 
0.3 ± 0.05% of the total area with water bodies. Most of the native 
vegetation types present are of the renoval type of sclerophyll forest, 
with formations dominated by Cryptocarya alba (Chilean peumo), 
Quillaja saponaria Mol. (Quillay) and [Lithrea caustica Mol. (Liter) 
species]. The connection between the agroecosystems and the few 

TABLE 2 Metrics evaluated, description and methods.

Parameter Description Method

Connection with the main ecological 

landscape structure [CMELS]

Assesses the distance [m] of the farm in relation to the nearby fragments of natural vegetation, 

mainly forest covers and bodies of water.

GIS/focus group

Extension of external connectors [EEC] Evaluates the percentage of the linear extension of live fences located in the perimeter of the 

farms.

GIS/focus group

Extension of internal connectors [(EIC)] Evaluates the percentage of the linear extension of the rows of vegetation but internally. GIS/focus group

Diversification of external connectors [DEC] Evaluates the diversity of live fences or hedges located in the perimeter of the major 

agroecosystem.

GIS/

Interview/

focus group

Diversification of internal connectors [DIC] Evaluates the diversification of internal live fences. GIS/

Interview/

focus group

Use and Soil Conservation [USC] This parameter evaluates the distribution percentage of different covers within the farm and the 

conservation of the soil (evidences of erosion).

GIS/

Interview/

focus group

Management of Weeds [MW] Evaluates the management practices and systems of weeds. Interview/focus group

Other management Practices [OP] Is an indicator that expresses the type of production system (ecological, conventional or in 

transition) of each farm

Interview/focus group

Perception-Awareness [PA] Evaluates the degree of conceptual clarity and awareness of producers regarding agrobiodiversity. Interview/focus group

Level of Capacity for Action [CA] Evaluates the capacities and possibilities of farmers to establish, maintain or improve their MAS Interview/focus group

TABLE 3 Weighting of the main problems according to farmers.

Issues Relative 
frequency

Lack of support from the state and its institutions for the development of more distribution and marketing channels for family agriculture with a focus 

on agroecological production.

18%

Monocultures under greenhouses, pests, diseases and competition from weeds. 17%

Devaluation of peasant knowledge, lack of practical technical knowledge to implement the agro-ecological transition of peasant family agriculture. 16%

Very low yields and selling prices 15%

High cost of agricultural inputs (fertilizer, feed, pesticides) 14%

Climate change, drought and freeze damage 13%

Lack of associativity among farmers in the same field or area. 4%
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surrounding patches of native vegetation or water bodies present was 
low or zero, as can be seen from the average distance between the 
patches and the center of each agroecosystem [DFFCF DBWCF], 
where only for horticulture patches of water bodies and native 
vegetation were found.

In general, distances between native vegetation patches and water 
bodies were smaller in vegetable agroecosystems, but the presence of 
patches in the buffer zone was significantly higher in livestock systems. 
Mean distances between native vegetation patches were low for all three 
agroecosystem types, with a mean of 31.4 ± 1.8 m. The distance between 
water body patches was 17.8 ± 5.6 and the distance from the center of the 
agroecosystems to the water body patches was 37.3 ± 28.4 (see Table 4).

The MAS of the evaluated agroecosystems can be considered as 
slightly developed, with a calculated mean of 52.6 ± 0.27. Livestock 
agroecosystems received the highest and lowest scores for the main 
agroecological structure, i.e., agroecosystems with important 

proportions of native forest and water bodies in the buffer zone, which 
were also connected by vegetation edges, and others that did not have 
any of these types of patches were characterized. As there were no 
statistical differences between the types of agroecosystems assessed 
(Kruskal-Wallis, p = 0.14), the distribution of observations can be seen 
in Figure  2. The mean was calculated for livestock (53.4 ± 3.2), 
orchards (55.7 ± 2.9) and horticulture (49.5 ± 1.8) (More details in the 
Supplementary material).

3.3 Agroecological practices and their 
contribution to the collective construction 
of the landscape

The research process allowed us, through the application of the 
MAS methodology, to know in detail the management that each 

TABLE 4 Results metrics evaluated (mean  ±  error deviation).

Livestock (n  =  14) Orchards (n  =  5) Horticulture (n  =  17)

Area (ha) 3.17 ± 1.3 1.88 ± 1.1 0.86 ± 0.3

Parameter

Parch of Forests (%) 8.9 ± 3.5 2.3 ± 1.4 0.9 ± 0.5

Parch bodies of wáter (%) – – 0.7 ± 0.2

CMELS

 • Distance between forest 

fragments (m)
42.5 ± 19.1 43.3 ± 36.1 18.8 ± 13.7

 • Distance of forest fragments 

to the center of the 

farm (m)

137.8 ± 45.5 234.6 ± 95.7 128.3 ± 50.2

 • Distance between bodies of 

water (m)
– – 17.8 ± 5.6

 • Distance of bodies of water 

to the center of the 

farm (m)

– – 37.3 ± 28.4

EEC
[Discontinuous perimeter-Moderately 

continuous perimeter]

[Strongly discontinuous perimeter-

Discontinuous perimeter]

[Discontinuous perimeter-Moderately 

continuous perimeter]

EIC [Very low connectivity-Low connectivity] [Low connectivity] [Very low connectivity-Low connectivity]

DEC
[Little diversified perimeter-Slightly 

diversified perimeter]

[Little diversified perimeter-Slightly 

diversified perimeter]
[Little diversified perimeter]

DIC
[Little diversified perimeter-Slightly 

diversified perimeter]

[Little diversified perimeter-Slightly 

diversified perimeter]

[Little diversified perimeter-Slightly 

diversified perimeter]

USC

Polycultures and agrosilvopastoral systems 

are present in a medium percentage of the 

covers

Polycultures and agrosilvopastoral systems 

are present in a low percentage of the 

covers

Polycultures and agrosilvopastoral systems are 

present in a medium percentage of the covers

WM Weeds are not managed Weeds are not managed [Weeds are not managed]

OP [Conventional management practices]
[Management practices in the reconversion 

process]

[Management practices in the reconversion 

process]

PA

Low or no degree of environmental 

awareness and knowledge of the role of 

biodiversity

High degree of environmental awareness—

low or medium knowledge of the role of 

biodiversity

High degree of environmental awareness—low 

or medium knowledge of the role of 

biodiversity

CA High possibilities of action Medium possibilities of action. High possibilities of action
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farmer carries out in his agroecosystem. A set of 11 practices was 
identified (see Table 5), recognized for their positive contribution to 
key ecological functions for Mediterranean agricultural systems, soil 
fertility, natural regulation of pest organisms and weed control. At 
least 50% of the agroecosystems studied use spatial and temporal 
diversification as a strategy to maintain soil fertility. These strategies 
include at least 3 agroecological practices, crop rotation [85.3%], crop 
diversification in the agroecosystem [73.5%] and integration of the 
animal component [67.6%], whether it is sheep, cattle or poultry 
production systems.

Natural pest regulation is another key element in agroecosystems 
with Mediterranean, in the group no strategies developed to optimize 
this ecological process were identified, however, at least 50% of 
farmers use, crop association [70.6%] and the inclusion of aromatic 
plants [55.8%]. It is important to highlight the use of chemical 
products in an important group of agroecosystems [76%] to replace 
the ecological processes of soil fertility and natural pest regulation.

4 Discussion

4.1 Contributions to the use of MAS in 
practice and methodological adaptations

In this study, the methodology proposed by León-Sicard et al. (2018) 
was used, as at the time of the fieldwork, the update of the methodology 
carried out in 2022 had not yet been officially published. The work of 
Quintero et al. (2022) promotes an equitable weighting, through the 
aggregation or balanced summation of each of the parameters involved 
in the construction of the MAS, which included the metrics of 

composition, configuration, heterogeneity, and landscape management 
practices used in each agroecosystem (Fahrig et al., 2011). Given the 
apparent link between management practices and ES provision (Palomo-
Campesino et  al., 2018, 2022), it is crucial to identify which 
agroecosystems have the potential to contribute to ES provision and 
which do not, as illustrated in Figure 3 and highlighted by Sirami et al. 
(2019). The MAS values recorded ranged from 35 to 79, indicating a 
gradient between the agroecosystems studied, with one group with a 
poorly developed agroecological structure and considerable cultural 
potential, and another group with an agroecological structure in a 
moderately developed state, with management differences observed 
between the agroecosystems studied and a high degree of isolation from 
the ecological structure of the surrounding landscape.

The use of maps and other GIS tools allowed for a participatory 
characterization of the landscape surrounding the agroecosystems 
studied, working together with farmers to identify strengths and 
weaknesses at the landscape scale. In this context, the MAS 
methodology allows aspects of landscape composition and 
configuration to be observed in an integrated manner, allowing for the 
standardization and local refinement of the landscape metrics used 
(Liere et al., 2017). Including the perspective of the farmers’ group 
(PA) on what they perceive as environmental degradation and 
biodiversity loss, which was little developed at the beginning of the 
workshops conducted. On the other hand, farmers also recognize an 
important individual and collective capacity for action (CA) that 
could significantly improve what is done in their production units.

Particularly in this region, the agriculture landscapes show a high 
homogeneity from an agricultural point of view, dominated in the last 
20 years by the increase of forest plantations and agricultural export 
crops (Díaz-Hormazábal and González, 2016; Tapia and Morais, 
2020). It is therefore not surprising that the valorization of the 
extension (EEC; EIC) and diversification (DEC and DIC) of the 
external and internal connectors of the agroecosystems are mostly low, 
since these agroecosystems do not have an established agroecological 
design, which is reflected in external connectors at the periphery that 
are abandoned and in some cases non-existent, internal connectors 
with low or no connectivity between the different areas within the 
agroecosystem, and in both cases, external and internal connectors, 
with a low diversity of tree and shrub plant species present. In this 
territory, agroecosystems play an important role in the conservation 
of organisms in an important global biodiversity hotspot (Henríquez-
Piskulich et al., 2021).

A transversal characteristic of the agroecosystems studied is the 
integration of the animal component, which in practice is observed as 
different land uses (USC) in the agroecosystem, where these 
agrosilvopastoral subsystems are included, using an average area of 
less than 50% of each farm studied. Management of Weeds (MW) is 
mostly conventional, where mechanical control and the use of 
herbicides for weed control predominate. In general, the 
agroecosystems are characterized by conventional management, 
which includes at least 5 practices that, if properly applied, could serve 
as a basis for conversion to agroecological systems.

The use of landscape metrics for the construction of MAS, 
through methodological tools such as the creation of collective maps, 
makes it easier for farmers to understand the importance of the 
internal and external connectivity of the biodiversity of each 
agroecosystem with the agricultural matrix that surrounds it 
(Cattaneo et al., 2018). In addition, these tools allow researchers and 

FIGURE 2

Boxplot by type of agroecosystems evaluated.
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other stakeholders to visualize some of the most common and 
necessary technical issues that need to be addressed in each context.

4.2 Perspectives for future research at local 
level

In order to promote the agroecological transition and expand the 
scale of agroecological experience (González de Molina et al., 2017), 
it is important to work with farmers through the use of practical, 
horizontal evaluation methods that take into account different scales, 
from the agroecosystem (Nicholls et al., 2020; Tamburini et al., 2020) 
to the landscape (León-Sicard et al., 2018; Vanbergen et al., 2020), 
which allow a better understanding of the impact of management on 

the agroecological landscape of all actors involved in this research, a 
complex and non-linear process that requires attention.

To achieve agroecological landscapes, it is crucial to understand 
the biodiversity patterns, biological interactions, and mechanisms of 
the natural ecosystems present in the territory (Brauman et al., 2020; 
Jeanneret et al., 2021), and to engage farmers in a bottom-up, context-
specific approach to improve services at the landscape scale (Barrios 
et al., 2020; Brauman et al., 2020). In addition, it would be important 
to assess at the local scale the contribution that the portions of native 
vegetation cover [native forest or scrub] in the landscape adjacent to 
the agroecosystems included in this study could make to the provision 
of ecosystem services, such as natural regulation of pests and diseases 
at the landscape scale (Wratten et al., 2019). Considering that only a 
proportional 20% of the total area devoted to non-agricultural land 

TABLE 5 Practices used by type of agroecosystem.

Livestock (n  =  14) Orchards (n  =  5) Horticulture (n  =  17) (N  =  36)

Managements

Animal Breeding 71% 40% 73% 67.6%

No/natural fertilizers 36% 60% 20% 32.3%

Crop rotation 71% 80% 100% 85.3%

Crop diversification 57% 20% 93% 73.5%

Fallow 43% 20% 40% 38.2%

Light tillage 36% 40% 47% 44.1%

Crop association 64% 40% 80% 70.6%

Aromatic plants 42% 60% 67% 55.8%

Nest-boxes for insects 7% – 7% 5.9%

No/natural pesticides 43% – 13% 23.5%

No/natural herbicides 29% – 7% 14.7%

FIGURE 3

Geospatial location and assesment MAS of Mediterranean agroecosystems in the Region del Maule, Chile.
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could significantly improve the impact on local biodiversity and ES 
provision, reducing dependence on agricultural inputs by up to 50% 
(Garibaldi et al., 2021).

The MAS methodology is a useful collective planning tool in the 
process of socio-ecological transition, allowing the involvement of 
different actors of the territory (Quintero et  al., 2022). Since 
participatory and quantitative methods are used in a combined way, 
accurate and relevant assessments of agroecological transitions can 
be made (Teixeira et al., 2018). This also allows a future work plan in 
terms of planning, seeking an integral connection of the environment 
of each agroecosystem, which can even be replicated and extended to 
peri-urban and urban production systems (Vaarst et al., 2018). In 
addition, successful cases of farmers were identified to become 
beacons that stimulate and guide the adoption of agroecological 
practices and principles in local communities of the area, where the 
recovery of traditional agricultural systems and their management, 
which have historically offered promising models of sustainability and 
resilience, can be observed (Nicholls and Altieri, 2018).

5 Conclusion

This study allowed us to characterize the main agroecological 
structure of the agroecosystems of the Maule region, specifically the area 
near the commune of San Clemente. The MAS methodology was useful 
to understand the partial complexity of the agroecosystems and their 
surrounding landscapes, which are generally in a slightly developed state. 
This evaluation is an important first input for a second level of research, 
whose objective is to answer if indeed the agricultural systems surrounded 
by a complex landscape matrix and that correctly apply agroecological 
practices present a better provision of ecosystem services in their 
properties. And where the MAS plays a valuable role in facilitating a 
complex learning process between the different actors of the territory.
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