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Abstract. Avocado crop (Persea americana) in
Ciudad Guzman, Jalisco, Mexico, is affected by
pests and diseases that have worsened with the
COVID-19 (SARS-CoV-2) pandemic. Damage
to fruits has increased due to the reduction of
the workforce by more than half, which restricts
crop sampling and the timely control of pests.
Furthermore, the closure of businesses and the
consequent lack of agricultural inputs have affected
the management and profitability of avocado crop.
The restricted access to markets such as Monterrey,
Mexico City and Guadalajara has also affected
avocado availability.
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Resumen. El cultivo de aguacate (Persea ame-
ricana) en Ciudad Guzman, Jalisco, México, es
afectado por plagas y enfermedades que se han
agudizado con la pandemia del COVID-19 (SARS-
CoV-2). Los dafios en frutos han aumentado por la
reduccion a mas de la mitad de la fuerza laboral,
limitando el muestreo y el control oportuno de las
plagas. Ademas, el cierre de negocios y la conse-
cuente falta de agro insumos ha limitado el manejo
y rentabilidad del cultivo de aguacate. El cierre del
acceso a los mercados como Monterrey, Ciudad de
Meéxico y Guadalajara ha afectado también la dis-
ponibilidad del aguacate.

Palabras claves: SARS-CoV-2, agricultura, fruti-
cultura, sanidad vegetal

La enfermedad COVID-19

La enfermedad COVID-19, causada por el co-
ronavirus SARS-CoV-2, ocasiona afecciones al sis-
tema respiratorio que incluyen sintomas similares
a un resfriado con fiebre, dolor de articulaciones
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COVID-19 disease

The COVID-19 disease, caused by the SARS-
CoV-2 coronavirus, affects the respiratory system,
producing symptoms similar to those of a cold
with fever, joint and headache pain, and even
oxygenation difficulties, which may lead to
hospitalization and intubation in severe cases. In
people with chronic degenerative problems such
as diabetes, hypertension, and obesity, or with
pneumonic affectations, infection with SARS-
CoV-2 can produce clinical complications that
increase the risk of death. SARS-CoV-2 is an RNA
virus of zoonotic origin that was first observed in
chiropterans and later mutated to infect humans. It
appeared in China’s Wuhan province in December
2019 and is currently distributed throughout the
world. It was officially declared a pandemic on
March 11, 2020, by the World Health Organization
(WHO).
measures on March 20 of the same year (DOF,
2020). As of February 8, 2021, 105 million
positive cases of SARS-CoV-2 and 2.3 million
deaths had been reported worldwide (WHO,
2021). In Mexico, 2.13 million positives and
192866 deaths were estimated by that time (SSa,
2021). Nine months later, at press time, Mexico
recorded 3.78 million cases and 286 thousand
deaths, an increase of 69 and 48%, respectively,

Mexico adopted health emergency

despite an active vaccination program (Editor’s
Note). The COVID-19 pandemic has affected
the labor and productive sectors in several ways:
1) the amount of employment (both in terms of
unemployment and underemployment); 2) the
quality of work (with respect to wages and access
to social protection); 3) the ability of the most
vulnerable groups to stay afloat in the face of the
adverse consequences in the labor market (ILO,
2020).

y cabeza, hasta dificultades para oxigenar ade-
cuadamente pudiendo requerirse hospitalizacion
e intubacion en casos graves. La infeccion viral
en personas con problemas cronico-degenerativos
como diabetes, hipertension y obesidad, y con afec-
taciones neumonicas, pueden surgir complicacio-
nes clinicas incrementando el riesgo de muerte. El
SARS-CoV-2 es un virus de ARN de origen zoono-
tico que se presentd primero en quirdpteros y pos-
teriormente mut6 para infectar humanos. Aparecio
en la provincia de Wuhan en China en diciembre de
2019 y actualmente esta distribuido en el mundo.
Fue oficialmente declarada pandemia el 11 de mar-
zo 2020 por la Organizacion Mundial de la Salud
(OMS). M¢éxico adoptd lineamientos de emergen-
cia sanitaria el 20 de marzo del mismo afio (DOF,
2020). Al 8 de febrero 2021 se reportaron 105 mi-
llones de casos positivos a SARS-CoV-2 y 2.3 mi-
llones de muertes a nivel mundial (OMS, 2021),
mientras que en México se estimaron 2.13 millones
de positivos y 192866 muertes (SSa, 2021). Nueve
meses después, al cierre de la edicion, México re-
gistraba 3.78 millones de casos y 286 mil decesos,
un incremento del 69 y 48 %, respectivamente, a
pesar de un programa de vacunacion activo (Nota
del Editor). Las consecuencias de COVID-19 en
el entorno laboral y productivo se estim6 que po-
dria impactar en: 1) la cantidad de empleo (tanto
en materia de desempleo como de subempleo); 2)
la calidad del trabajo (con respecto a los salarios
y el acceso a proteccion social); y 3) los efectos
en los grupos especificos mas vulnerables frente a
las consecuencias adversas en el mercado laboral
(OIT, 2020).

La actividad agricola en la contingencia CO-
VID-19

En el contexto de la emergencia COVID-19,
el Gobierno Mexicano consideré como actividad
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Agricultural activity during the COVID-19
contingency

In the context of the COVID-19 emergency,
the Mexican Government considered agriculture,
together with the inputs and supply chains
associated with it, like an essential activity (DOF,
2020). This included agricultural labor, fuel,
seeds, fertilizers, chemical, and organic synthesis
pesticides, biopesticides, and the production of
biological control agents such as fungi, bacteria,
insects, and mites. In Mexico, 38 crops are
considered of strategic importance from a socio-
economic perspective (SRE, 2016). However, the
Mexican agricultural production is more extensive
due to the diversity of agroecosystems, cultivated
plants, and culinary tradition, with a productive
reserve of 2,500 species of plants. Although the
human diet throughout the world is traditionally
based mainly on wheat (Triticum aestivum), rice
(Oryza sativa), and corn (Zea mays) (UNCSN,
2020), other products have become part of the
diet of many people as food supplements as
a consequence of globalization. One of these
products is avocado (Persea americana), which
is native to Mesoamerica and currently among
the 10 most important crops worldwide. Mexico
is the main supplier, with a cultivated area of 231
thousand hectares and an annual production of 2.3
million tons (SIAP, 2019). Michoacan, the largest
avocado-producing state in Mexico, has 28 to 30
thousand producers and 64 packing plants. In this
state, avocado production generates an annual
income of 2.7 billion dollars and 400 thousand
jobs (APEAM, 2020). Michoacan accounts for
34% of the international market for this fruit
(SADER, 2019). Avocado is an important food
supplement that provides a rich source of vitamins
and minerals (Rajendran ef al., 2017; SRE, 2016;
Atlas Agroalimentario, 2018; SIAP, 2019). The
nutraceutical properties of avocado block the

esencial a la agricultura, sus insumos y cadenas
de aprovisionamiento (DOF, 2020). Esto incluye
mano de obra, combustibles, semillas, fertilizantes,
plaguicidas de sintesis quimica y organica, bio-
plagicidas, produccion de agentes de control bio-
logico como hongos, bacterias, insectos y acaros.
En México, 38 cultivos se consideran estratégicos
desde la perspectiva socio-economica (SRE, 2016).
Sin embargo, la oferta agricola mexicana es mas
amplia debido a la diversidad de agroecosistemas,
plantas cultivadas y culturas culinarias, contando
con un acervo productivo de 2,500 especies de
plantas. Aunque nivel mundial la dieta tradicional
humana se basa principalmente en trigo (7riticum
aestivum), arroz (Oriza sativa) y maiz (Zea mays)
(UNCSN, 2020), la globalizacion ha permitido la
integracion de otros productos como complemen-
tos alimenticios. Uno de estos productos es el agua-
cate (Persea americana), nativo de Mesoamérica,
el cual se ubica actualmente entre los 10 cultivos
mas importantes en el mundo. México es el prin-
cipal proveedor con 231 mil hectareas y una pro-
duccion anual de 2.3 millones de toneladas (SIAP,
2019). Michoacan, la principal entidad federativa
productora de este frutal con 28 a 30 mil produc-
tores y 64 empacadoras, produce una derrama
econdmica de 2,700 millones de dodlares y genera
400 mil empleos (APEAM, 2020). Aporta el 34 %
del mercado internacional de esta fruta (SADER,
2019). El aguacate contribuye al aporte de vitami-
nas y minerales en la dieta complementaria humana
(Rajendran et al., 2017; SRE, 2016; Atlas Agroa-
limentario, 2018; SIAP, 2019). Las propiedades
nutracéuticas del aguacate permiten bloquear la
reduccion de concentraciones de 6xido nitrico y de
peroxidacion de lipidos, clave para la funcion del
sistema inmunologico, y como antioxidante al dis-
minuir formas reactivas de oxigeno (Raya-Farias et
al., 2018). El alto contenido en grasas no saturadas
permite la extraccion de aceites para la industria
cosmética y farmacéutica.
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reduction of nitric oxide and has a protective effect
against lipid peroxidation, a key contribution to
the well-functioning of the immune system. It also
acts as an antioxidant by reducing reactive forms of
oxygen (Raya-Farias et al., 2018). Its high content
of unsaturated fats makes it a rich source of oils for
the cosmetic and pharmaceutical industries.

In Ciudad Guzman, Jalisco, an expanding
productive region, avocado crops are affected
by several pests, including thrips (Frankliniella
bruneri, Heliothrips haemorrhoidalis, Scirtothrips
perseae, S. aguacatae, S. kupandae, and
Pseudophilothrips perseae), mites (Oligonychus
punicae and O. perseae), bone and branch borers
(Heilipmasus lauri), armored scales (4bgrallaspis
aguacatae and Hemiberlesia lataniae), (Equihua-
Martinez et al., 2007). Avocado diseases include
avocado sadness (Phytophthora cinnamomi) and
verticillium wilt (Verticillium albo-atrum). The
nematodes Helicotylenchus sp., Rotylenchulus sp.,
and Pratylenchus sp., have also gained importance
in nurseries and seedlings (Tamayo, 2007).

The present work aims to provide information
on the effects of COVID-19 on the health of
avocado plants cultivated in Ciudad Guzman,
Jalisco, Mexico.

Increased damage to crops by pests and diseases

The COVID-19 pandemic disrupted the
phytosanitary management of avocado crops by
hindering the sampling of thrips (Scirtothrips
(O. punicae), and
crystalline spiders (O. perseae) due to the reduced

aguacatae), brown mites

number of technical personnel responsible for
monitoring and management. These activities are
part of state technical assistance programs. The
disruption led to an increase in infestation, external
damage to flowering and fruits. It has been reported
that these pests can reduce the photosynthetic rate
of plants by up to 50% and decrease production by
20% (Moaz et al., 2010).

El aguacate en Cd. Guzman, Jalisco, una region
en expansion productiva, es afectado por varios
organismos plaga que impactan en la produccion.
Entre estas, destacan trips (Frankliniella bruneri,
Heliothrips haemorrhoidalis, Scirtothrips perseae,
S. aguacatae, S. kupandae y Pseudophilothrips
perseae), acaros (Oligonychus punicae y O. per-
seae), barrenadores de hueso y ramas (Heilipus
lauri), escamas armadas (Abgrallaspis aguacatae 'y
Hemiberlesia lataniae), (Equihua-Martinez et al.,
2007). Entre las enfermedades destacan la tristeza
del aguacatero (Phytophthora cinnamomi) y lan-
guidez del aguacate (Verticillium albo-atrum). Los
nematodos Helicotylenchus sp., Rotylenchulus sp.
y Pratylenchus sp., también han adquirido impor-
tancia en viveros y almacigos (Tamayo, 2007). El
objetivo de este escrito fue proporcionar informa-
cion del impacto de la COVID-19 en la fitosanidad
del cultivo de aguacate en Cd. Guzman, Jalisco,
Meéxico.

Incremento de dafios al cultivo por plagas y en-
fermedades

El manejo fitosanitario del cultivo que de mane-
ra indirecta afect6 la pandemia fue el muestreo de
trips (Scirtothrips aguacatae), acaro café (O. puni-
cae) y cristalino y (O. perseae) debido al ausentis-
mo de personal técnico responsable del monitoreo
y manejo. Estas actividades estan programadas en
esquemas de asistencia técnica estatal. Esta limi-
tante origind que se incrementara la infestacion, el
dafio externo en la floracion y frutos. Estd docu-
mentado que estas plagas pueden reducir la tasa fo-
tosintética hasta un 50 % y disminuir la produccion
en 20 % (Moaz et al., 2010).

Personal técnico y aplicadores de plaguicidas

Para el manejo 6ptimo de plagas y enfermeda-
des que afectan el cultivo del aguacate se requieren

SPECIAL ISSUE: CoviD-19 AND PLANT HEALTH, NOVEMBER, 2021 365



MExiICAN JOURNAL OF PHYTOPATHOLOGY
RevisTA MExicaNa DE FITOPATOLOGIA

FuLLy BILINGUAL

Technical personnel and pesticide applicators

The optimal management of avocado pests
and diseases requires around 48.8 working
days per hectare/year. When COVID-19 was
declared a pandemic, Mexico’s Secretary of
Health
to the population. Despite the essential nature

recommended voluntary confinement
of agricultural work, it was estimated that the
agricultural labor force decreased by 50%. This
caused delays in the application of pesticides
biological),  which
multiplied the impact by O. perseae and O. punicae,

(conventional,  organic,
as well as the incidence (10%) of anthracnose
(Colletotrichum
Communication, 2020. Phytosanitary technicians)
(Figure 1).

gloeosporioides)  (Personal

Supply of inputs and pesticides

There is a direct relationship between alterations
of the immune system induced by exposure to
pesticides and the prevalence of diseases associated
with the immune response (Corsini et al., 2008).
This poses a potentially serious health risk for
populations exposed to diseases like COVID-19.
The lower number of agricultural workers since
the declaration of the pandemic was declared
caused suppliers of agricultural inputs to reduce
their working hours and days, which reduced the
immediate availability of synthetic and organic
agrochemicals for the control of pests and diseases.
At the end of 2020, respiratory diseases caused by
seasonal fluand influenza type A and B increased due
to the presence of cold temperatures, which also had
an impact on the availability of labor. Agricultural
production companies restricted access to people
with possible COVID-19 symptoms to avoid the
spread of the virus among production units. In
this way, the production, selection, purchase, and

alrededor de 48.8 jornales por hectarea / afio. A
partir de la declaracion pandémica, la Secretaria de
Salud recomend¢ a la poblacion el confinamiento
voluntario. A pesar del caracter esencial agricola
se estimo que la fuerza laborar disminuy6 50 %.
Esto ocasiono retrasos en aplicaciones de plagui-
cidas (convencionales, orgénicos, bioldgicos), por
lo que se increment6 la afectacion por O. perseae
y O. punicae y la incidencia de antracnosis (Colle-
totrichum gloesporioides) en 10% (Comunicacioén
Personal, 2020. Técnicos fitosanitarios) (Figura 1).

Suministro de insumos y plaguicidas

Existe una relacion directa entre la alteracion
del sistema inmunitario inducida por la exposi-
cion a plaguicidas y la prevalencia de enfermeda-
des asociadas de la respuesta inmunitaria (Corsini
et al., 2008). Esto plantea un riesgo de salud po-
tencialmente grave para poblaciones expuestas a
enfermedades como COVID-19. La reduccion de
personal, a partir de la declaracion de la pandemia,
ocasion6 que los proveedores de insumos agrico-
las redujeran sus horarios y dias laborales afectan-
do la disponibilidad inmediata de agroquimicos
sintéticos y organicos para el control de plagas y
enfermedades. A finales del 2020 las enfermeda-
des respiratorias causadas por la gripa estacional e
influenza tipo A y B aumentaron por la presencia
de temperaturas frias, lo cual también repercutio
en disponibilidad de mano de obra. Las empresas
de produccion agricola restringieron el acceso a
personas con sintomas sospechosos a COVID-19
para evitar contagios en unidades de produccion.
Asi. la produccion, seleccion, compra y aplicacion
oportuna de plaguicidas fue afectada por la pande-
mia COVID-19. En ausencia de una contingencia
sanitaria global como la actual, sin las dificultades
de insumos y mano de obra descritas, las pérdidas
por plagas en los cultivos agricolas en general (p.e.,
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Figure 1. The operational management of the main avocado pests (Persea americana) was affected during the COVID-19

Figura 1.

pandemic. It is exemplified with the mite Olygonychus punicae. Rational management is based on monitoring
(A) the mite population level (B) and its natural control agents such as the predatory mite Amblyseius swirskii
(C); with these criteria biorational products are applied (D). With effective management it is possible to reduce
damage and obtain healthy and safety fruits (E). The growers training was not carried out with the frequency and
interaction required due to social distance (F, H, I). There were delays in harvest due to lack of labor and limited
transport (G).

El manejo operativo de las principales plagas del aguacate (Persea americana) resulté afectado durante la
pandemia COVID-19. Se ejemplifica con el dcaro plaga Olygonychus punicae. E1 manejo racional se basa en
monitorear (A) el nivel poblacional del acaro (B) y de sus agentes de control natural como el dcaro depredador
Amblyseius swirskii (C); con estos criterios se aplican productos bioracionales (D). Con buen manejo se logra
reducir dafios y obtener frutos sanos e inocuos (E). La capacitacion a productores no se realizo con la frecuencia
e interaccion requerida por la sana distancia (F, H, I). Se presentaron retrasos en cosecha por falta de mano de
obra y limitacién del transporte (G).

timely application of pesticides was affected by the acaros, trips y escamas), enfermedades (p.e. an-
COVID-19 pandemic. In the absence of a global tracnosis) y malezas pueden alcanzar hasta el 80%
health contingency such as the current one, without (Oerke, 2006). Solo las pérdidas por fitopatdgenos
the associated restrictions in the supply of inputs and cuestan a la economia mundial 220 mil millones de
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labor, crop losses due to pests (e.g., mites, thrips,
and scales), diseases (e.g. anthracnose), and weeds
can reach up to 80% (Oerke, 2006). Losses caused
by plant pathogens alone cost the world economy
US $220 billion each year (Savary et al., 2019).
The impact of the COVID-19 pandemic should
be added to these costs, although there are still no
global estimates of agricultural losses derived from
the pandemic. However, the shortage of inputs and
labor affected agricultural production in different
ways, according to the production model. For
example, organic agriculture and agroecological
farming systems are less dependent on synthetic
inputs compared to technified agricultural systems.

Marketing of agricultural products

Consumer requirements have changed over time
and the agri-food industry is following new trends
in health and safety. The factors that influence these
trends include health considerations, marketing,
work habits, idiosyncrasies, and socio-economic
conditions. In Mexico, as in most countries affected
by the COVID-19 pandemic, restrictions were
established on the movement of people; crowd
events or activities were canceled; shops, public
spaces, and educational centers were closed. The
restrictions on mobility in cities such as Monterrey,
Guadalajara, and Mexico City, reduced the flow of
food (foreign and local), which constitutes a major
problem in places with high population density.
The pandemic highlighted various aspects of the
sustainability problems of large cities (Altieri and
Nicholls, 2018), mainly those related to health
systems since large cities were the most affected.
Avocado prices fell between 25 and 30% during the
pandemic (APEAM, 2020). In the first phase of the
pandemic, the demand for food products increased
due to panic purchases. Afterward, the demand for
food decreased. Companies involved in the food

dolares anuales (Savary et al., 2019). A estos costos
habria que sumar el impacto COVID-19, aunque
alin no se tienen estimaciones globales en pérdidas
agricolas derivadas de la pandemia. Sin embargo,
el desabasto de insumos y mano de obra afectd de
manera diferenciada segin el modelo productivo.
Por ejemplo, la agricultura organica y los sistemas
de cultivo considerados agroecologicos tienen me-
nor dependencia de insumos sintéticos en compara-
cién con sistemas tecnificados.

Comercializacion de productos agricolas

Los requerimientos de consumidores han cam-
biado a través del tiempo y la industria agroalimen-
taria tiene nuevas tendencias de sanidad e inocui-
dad. Entre los factores que han modificado dichas
tendencias estan las consideraciones de salud,
mercadotecnia, habitos laborales, idiosincrasia, y
situaciones socio-econdomicas. En México, como
en la mayoria de paises afectados por la pandemia
COVID-19, se establecieron restricciones al movi-
miento de personas, cancelacion de eventos o acti-
vidades que implicaran aglomeraciones y cierre de
comercios, centros publicos y educativos. La limi-
tacion de movilidad en ciudades como Monterrey,
Guadalajara y Cd. México, han restringido el flujo
de alimentos (foraneos y locales), los cuales, por su
alta densidad poblacional, necesitan 6 mil toneladas
de alimentos por dia. La pandemia ha resaltado los
problemas de sustentabilidad de las grandes urbes
en sus multiples dimensiones (Altieri y Nicholls,
2018), claramente en salud ya que fueron las mas
afectadas con altas incidencia COVID-19. Los pre-
cios del aguacate cayeron entre 25 y 30% durante
la pandemia (APEAM, 2020). En una primera
fase de la pandemia, la demanda de productos ali-
menticios aumentd debido a compras de panico.
Sin embargo, posteriormente hubo una reduccioén
de demanda. Las empresas involucradas en toda la
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chain are activating continuity plans to reduce the
destructive effect of activities on the world economy.
Retail companies are struggling to maintain supplies
of staples, such as avocado. Manufacturers are
actively adjusting their production and distribution
strategies based on the needs and changing factors
affecting the industry. The food products with the
highest demand have been prioritized to guarantee
an efficient supply in the short term. The decrease
in air and land transport has limited the capacity
to transport fresh produce over long distances by
up to 20%, making supply a challenge (UWT,
2021; FAO, 2021). Paradoxically, food is being
underutilized as demand from restaurants, hotels,
schools, stadiums, theme parks, and cruise ships
decreases. Furthermore, transportation blockages
disrupt fresh food supply chains and lead to higher
levels of food loss and waste (Purdy, 2020).

CONCLUSIONS

Avocado  producers  and
management specialists
Jalisco, estimate that the impact of the pandemic,
in terms of phytosanitary conditions, might be
between 10 and 20%. It is important to monitor
the productive needs of avocado crops, such as
inputs and labor, since agriculture, in general, has
remained essentially active. Safe food production
is a priority. This would allow societies and
governments to be better prepared for a new
health crisis. The strategy of rationally using the
resources of an agroecosystem and producing
artisanal products for the management of pests
and diseases are alternatives that can help produce
food in a sustainable way in small productive
units. The use of biotechnological products is more
appropriate for extensive agriculture systems (See
contributions of Zelaya-Molina et al. and Ayala-

phytosanitary
in Ciudad Guzman,

cadena de suministro de alimentos estan activando
planes de continuidad, ya que la reduccién o can-
celacion de actividades ha afectado la economia en
el mundo. Empresas minoristas estan luchando por
mantener la provision de productos basicos, como
el aguacate. Los fabricantes activamente ajustan
sus estrategias de producciéon y distribucion con
base en necesidades reales y de factores cambiantes
que afectan a la industria. Se ha priorizado produc-
tos alimenticios de mayor demanda para garantizar
suministro eficiente a corto plazo. La disminucion
en transporte aéreo y terrestre ha limitado la capa-
cidad de transportar a largas distancias productos
frescos hasta en 20%, por lo que los suministros es
un desafio (UWT, 2021; FAO, 2021). Paraddjica-
mente, la comida es subutilizada, debido a que la
demanda disminuye para los restaurantes, hoteles,
escuelas, estadios, parques tematicos y cruceros ce-
rrados. Sin duda, los bloqueos en rutas de transporte
son obstructores para las cadenas de suministro de
alimentos frescos y ocasionan mayores niveles de
pérdida y desperdicio de alimentos (Purdy, 2020).

CONCLUSIONES

Los productores y técnicos especialistas en fito-
sanidad del aguacate en Cd. Guzman Jalisco esti-
man que el impacto de la pandemia, en materia fito-
sanitaria, puede estar entre el 10 y 20 %. Es impor-
tante monitorear las necesidades productivas del
cultivo, como insumos y mano de obra, ya que la
agricultura en general ha continuado esencialmente
activa. La produccion inocua y segura de alimentos
es una prioridad. Con ello, la sociedad y gobiernos
podrian estar mejor preparados ante una nueva
situacion sanitaria, similar a la actual con la pande-
mia COVID-19. La estrategia de emplear racional-
mente los recursos del agroecosistema y producir
artesanalmente productos para manejo de plagas y
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Zepeda et al.). For example, the use of domestically
produced plant extracts with antimicrobial or pest
suppressive properties as a preventive strategy or
during the early stages of the development of pests
and diseases is a safe and sustainable management
alternative. Plant extracts contain semiochemicals
and toxins that can affect directly (Carrillo-
Rodriguez et al., 2011) or indirectly a wide variety
of pests and pathogens (Roccuzzo et al., 2016).
However, further research is needed for these types
of sustainable approaches. Agriculture can become
an ally of human health through quality and healthy
products.
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