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ABSTRACT

Objective: To analyze experiences with various activities and practices carried out in different agroecological
regions of Mexico, involving diverse crops, but excluding the use of chemicals.
Design/Methodology/Approach: Surveys were conducted in four agricultural regions of Mexico (Texcoco,
Estado de México; Vicente Guerrero, Tlaxcala; Michoacan; and Tetela del Volcan, Morelos); they tackled a
broad description, background, inputs, and agroecological practices, in order to enable a descriptive analysis.
Results: Out of all the agroecological units, 60% are ejidos and 40% are small private properties. Producers
are between 25 and 68 years old. Plots range from 0.50 to 20 ha. The main crops are corn (Zea mays ssp. mays)
and avocado (Persea americana Mill.). Forty-five percent of the crops are rainfed and 36% are irrigated/rainfed.
Half of the producers perform crop rotation, while 40% prefers crop association. After 15 years of experience,
the number of producers who did not use chemical herbicides increased from 59% to 95%. Crop nutrition is
based on such elements as compost (27%) and manure (23%). Fifty percent of the producers manage pests and
diseases through agroecological practices. Sixty-eight-point-two percent receive technical advice, while 77.3%
are familiar with the decree to phase out the use of glyphosate.

Study Limitations/Implications: Currently, 13.6% of producers are still transitioning and continue to
perform chemical control of pests and diseases, as well as chemical fertilization.

Findings/Conclusions: It is indeed possible to produce crops and obtain healthy food while caring for
biodiversity, making use of environmental-friendly local resources, and achieving soil conservation.

Keywords: Agroecological, Chemical-free, Zea mays, Persea americana, Healthy crops.

INTRODUCTION
Food security means that all people should have access to safe and nutritious food, which
in turn will allow them to lead a healthy life (FAO, 2009). Meeting these food needs calls
for sufficient production, in terms of availability and access for the population. However,
agricultural environments are increasingly limited, mainly as a result of demographic
changes (structure, distribution, and concentration), as well as of the effects of climate
change (OMS-FAQO, 2018) that directly affect production systems and crops.

Moreover, these changes also affect farmlands. This is relevant because, in order to

. guarantee food security, agricultural production must be carried out in healthy substrates,
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with no physical, chemical or biological limitations, with sustainable productivity, and
with minimal environmental degradation (FAO, 2015; Montanarella et al., 2015; IICA,
2021).

The increase of food production can be achieved by either the enhancement of crop
capacity in existing agricultural land or the expansion of the area of crop production, or
both (Van Wart et al., 2013). In Mexico, 18 million hectares are allocated to agricultural
production (SIAP, 2020); however, some authors argue that the agricultural frontier
amounts to 31 million hectares (Turrent et al., 2012). Nonetheless, increasing productivity
could reduce this agricultural frontier. Therefore, production systems must become
more efficient, in order to meet the food demand of a population that is estimated to
surpass 138 million by 2030 (Torres-Torres y Rojas-Martinez, 2018). This food demand
must be met in volume and quality, avoiding soil degradation and preserving biodiversity.
Production systems must focus on the search and implementation of productive practices
and technologies; they must also promote healthy products, appreciate cultural settings,
preserve resources, and be economically viable for producers and consumers.

The experiences accumulated by generations of producers, along with new technologies
and technical monitoring, will have a major impact in the search for food security. Many
practices carried out by producers are part of traditional agriculture, a lore transmitted
through experience from one generation to the next one. Consequently, much of this
information and lore could be lost. Therefore, lines of research that enable an optimal
development and expansion of such knowledge should be designed.

In accordance with social movements and government initiatives that seek to phase out
the use of glyphosate, transition and conversion processes from conventional agricultural
production systems (monocropping, use of agrochemicals, etc.) to agroecological production
systems (agrobiodiversity, nutrient recycling, etc.) have been promoted in recent decades.
Their aim is to further food security and sovereignty (Cevallos e al., 2019) and to move
towards healthy agrifood models that are ecologically responsible, economically viable,
socially just, culturally relevant, and environmentally friendly.

Hence, the objective of this work was to analyze experiences with various activities
and practices carried out in different agroecological regions of Mexico, involving diverse
crops and excluding the use of chemicals. The aim was to document, assess, and potentiate
their replication and expansion, consequently contributing to the development of tools that

enable the production of healthier and better food.

MATERIALS AND METHODS

This work relied on field visits and surveys conducted in four agricultural regions of
Mexico, known as agroecological centers, which were chosen because they have produced
crops without the use of agrochemicals. The goal was to gather the experiences related to
these production systems and to determine how they can be replicated and expanded to
other agricultural zones. The agroecological centers were: 1) Texcoco, Estado de México,
Mexico, particularly the producers who take part in the Tianguis Orgdnico Chapingo
(TOCH); 2) Grupo Vicente Guerrero, Tlaxcala, Mexico (Tlaxcala); 3) Ario de Rosales
and Uruapan, Michoacan, Mexico (Michoacan), which have considerable experience
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in organic avocado production; and 4) Tetela del Volcdan, Morelos, Mexico (Tetela), an
agroecological center currently transitioning towards chemical-free production.

The visits took place from March to August 2021. Field observations were made of the
prevailing conditions in the crop plots, the activities performed, and the tools and inputs
used. Depending on the phenological state of the crops, the quality of the harvested products
was analyzed. Meanwhile, surveys were conducted with the managers and owners of the
production units. These included open and closed questions distributed in four sections
concerning an overall description, background, inputs, and management practices within
the production units. A database was created with the gathered data; a descriptive analysis
of the production units and the agroecological farming systems practiced in the various

centers under study was developed from the said database.

RESULTS AND DISCUSSION

A total of 22 production units were visited: 45.5% belong to the agroecological center
of the Tianguis Orgdnico Chapingo; 22.7%, to Michoacan; 18.2%, to Vicente Guerrero,
Tlaxcala; and 13.6%, to Tetela del Volcan, Morelos. Sixty-percent of all agroecological
centers are ejidos and 40% belong to small owners.

Out of all producers, 73% are men and 27% are women. Their ages range from 25 to 68
years old; most of them (45%) were 50 to 70 years old and 14% belong to the 40-50 years old
range. Regarding the size and distribution of production units, we found diversity within
and between agricultural centers, as well as among producers. Some centers feature very
large plots (such as avocado orchards), while others have small plots distributed in different
lots (for example, the Texcoco and Tlaxcala centers). The two largest plots (20 ha) were
used for the production of fruit crops. Others plots have 14, 8, 7, and 4 ha. However, the
largest number of plots ranged from 0.5 to 4 ha.

Corn (Zea mays ssp. mays) and avocado (Persea americana Mill.) were the main crop
species; they accounted for 32% and 36% of all the crops, respectively. Nevertheless,
vegetable crops, maguey (Agave salmiana), coffee (Coffea sp.), and even forage grasses were
also found (Figure 1). The diversity of crops in these places proves that healthy food can
be produced using agroecological practices that do not involve chemicals. Moreover, these
practices contribute to one of the principles of agroecology: exploring agrodiversity as an
instrument for a healthy, diverse, and abundant production of food, while preserving the
common goods (Sarandén, 2020).

In the agroecological centers, producers practiced rainfed agriculture (45%), agriculture
with irrigation (8%), and a combination of both production systems (36%). Units with access
to irrigation are mainly focused in the production of vegetables, while rainfed production is
practiced with annual crops, mainly corn and beans (Phaseolus vulgaris L.), as well as other
cereals and legumes. In the case of avocado production, there are differences between
centers: rainfed agriculture is practiced in the Michoacdn center, while in Tetela —in
addition to rainfed production— a fertigation system is used for the nutrition of orchards.
The main sources of water for irrigation are wells and springs.

Crop rotation is practiced in half the units under study. This agroecological practice

depends on the crop species, since annual or short cycle crops —as well as the different
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Figure 1. Main species cultivated in the production units of the agroecological centers in four regions of
Mexico.

seasons in which those crops are established— enable rotation. In contrast, perennial crops
such as avocado, coffee or forage grasses limit this practice. Another activity (associated
crops) 1s carried out in less than 40% of the units considered in this work. Cereals can be
associated with legumes and, in some cases, with other species. Corn, wheat (Zrititicum
aestivum L.), beans, broad beans (Vicia faba 1.), and zucchini (Cucurbita spp.) stand out
among these crop species. This practice is mainly carried out in the Texcoco and Tlaxcala
centers, which are focused on the production of annual crops. Texcoco is an outstanding
case, since vegetable producers practice crop association and rotation, mainly with short-
cycle vegetables that allow them to grow several crops on small surfaces and in short
periods. Additionally, these practices maintain a constant production and contribute to
the enrichment of soil fauna diversity (Rodrigues et al., 2016).

Regarding the last time they used chemicals, more than 50% of interviewees did not
specify a date or have not kept an exact record. However, some have gone chemical-free
for a year, while others have spent 18 years without using chemicals in the production
of their crops. This reveals that transitioning towards a chemical-free agriculture entails
a transformation process in which various actions must be implemented in order to
achieve the agroecological production goals. In the particular case of glyphosate, 59% of
producers used this product when applying chemicals. As a result of the transition towards
agroecological crops, currently 95% of units use neither glyphosate, nor other chemically
synthesized herbicides.

Consequently, the management of weeds is now carried out using two methods:
manual (22.73%) and mechanical (31.83%) (Figure 2). The agricultural system, the crops,
the phenological state, and the area, as well as the producer’s ability to acquire tools and
equipment, all contribute to determine the method and the moment when weed control
will be carried out. In areas larger than 1 ha, mechanical control prevails. In addition, 30%
of producers combine manual and mechanical methods.

In avocado production centers and in places where perennial crops are present, weed
management may vary. In Michoacan, for instance, weeds are allowed to grow until
they complete their biological cycle, before they are cut out. In Tetela, weeds are cut

in their early stages using manual weeding machines. In both centers, the remains are
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Figure 2. Weed management practices in agricultural production centers in four regions of Mexico. Source:
field work, 2021.

incorporated into the soil, in order to allow the agroecological system to make the most
of them.

Crop nutritionis one of the activities that most impacts agricultural production (Alcdntar
and Trejo-Téllez, 2009). Different nutrition-focused practices and inputs were registered,
mainly based on local elements (direct or processed): for example, the use of compost (27%
of the units) and (fresh or dry) manure (23%). Moreover, 18% of units use elements that
can make up an agroecological fertilization program (minerals, rocks, green manures,
leachates, etc.). When fertigation is applied (13%), chemical fertilizers are the main source
of nutrients for crops (Figure 3). An example of this situation occurs in avocado plots that
are transitioning towards agroecological production.

Regarding pest and disease control, 50% of units carry out various agroecological
practices; 9.09% combines trapping and manual management when the characteristics
of the agent that causes an affectation allow it. No control is carried out in 27.27% of
production units. Producers consider that organisms are part of the agrosystem and, along
with weed management, do not affect the crops. Therefore, their presence within the
system promotes the proliferation of beneficial organisms that enrich the biodiversity of
the agricultural system. On the same subject, Redin et al. (2021) mention that the quantity

and quality of plant materials deposited in the soil influence the edaphic fauna. A small
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Figure 3. Practices and inputs used as fertilizing sources in agroecological production in four regions of Mexico.
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percentage of units (13.6%) still carry out chemical control, especially when combating
fruit crop diseases (Tetela). However, they are transitioning and they hope that, in the short
term, this practice will go hand in hand with chemical-free weed management (Figure 4).

Figure 5 shows that nearly three quarters of producers receive technical advice
(68.18%). This is an important finding, because when producers were questioned about
their knowledge about alternatives to the use of glyphosate, the same percentage (68.18%)
responded they were not aware of any alternatives. In personal communication, they
mentioned that they associate an alternative to the use of a similar product or a product
that fulfills the functions of glyphosate. Nonetheless, 77.27% of interviewees are aware of
the decree that establishes actions for the phasing out of products that contain glyphosate
as an active ingredient (DOF, 2020).

The various agroecological practices registered in this study not only maintain a
healthy production, but they also contribute to a reduction in the use of chemicals.
Employing traditional lore, together with technical support, makes it possible to move
from conventional, agrochemical-dependent agriculture to a kind of agriculture that has
understood that the main alternatives to reduce the use of chemicals lie in cultural and
biological management methods (Shimada et al., 2021).
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Figure 4. Main practices and input used for pest and disease control in agroecological production in four
regions of Mexico.
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Figure 5. Consultancy and awareness about alternatives to the use of herbicides and of the decree for the
gradual reduction of the use of glyphosate in agroecological centers in four regions of Mexico.
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The results of this work show the experiences of the producers themselves in
agroecological systems. This will enable further exploration, particularly in each one of

the different study areas (nutrition, weed management, pests and diseases, among others).

CONCLUSIONS

Producers from the agroecological centers in Texcoco, Tlaxcala, Michoacan, and
Tetela perceive that agroecological production is viable, friendly to their environmental
and cultural surroundings, and it also allows them to obtain healthy food.

The experiences of the agroecological centers result in a successful production of
crops without using synthetic products. They may be replicated in other production units
adjacent to the centers themselves and even in other agricultural regions throughout the
country, once they have been adapted to their particular characteristics.

Agroecological production systems reveal that producing crops and obtaining healthy
food products, free of toxic agents for consumers, is indeed possible while still respecting

biodiversity, using environmental-friendly local resources, and achieving soil conservation.
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