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Abstract. Food and health are vital needs and
legitimate human rights. Agriculture, exceeded by
the Industrial Revolution and subsequent economic
development has been fundamental to face the
SARS-CoV-2 / COVID-19 health contingency. Its
essentiality, in contrast to most economic sectors’
shutdown, implied the uninterrupted agricultural
production to guarantee worldwide food supply
despite the farmer’s risk. Consequently, the

Resumen. El alimento y la salud son necesida-
des fundamentales de la vida y legitimos derechos
humanos. La Agricultura, superada por la Revo-
lucion Industrial y ulterior desarrollo econdmico,
ha sido fundamental ante la contingencia sanitaria
por SARS-CoV-2 / COVID-19. Su esencialidad, en
contraste con el cierre temporal del resto de secto-
res economicos, implico la produccion ininterrum-
pida de productos agropecuarios para garantizar el
suministro mundial de alimentos a pesar del riesgo
para el trabajador de campo. Consecuentemente, el
sector agricola mexicano tuvo un crecimiento sos-
tenido con una contribucion del 59.2% de la pro-
duccién global alimentaria ubicandose en la 12°
posicion mundial en 2020. Las actividades fitosa-
nitarias han sido fundamentales en la produccion
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Mexican agricultural segment had sustained
growth with a global food production contribution
of 59.2%, ranking 12th in the world in 2020.
Phytosanitary activities have been fundamental in
the production and global mobilization of healthy
and safe food through safety programs and pest-free
status certifications. The regional-crossboundary
phytosanitary-international preventive model has
strengths applicable to Public Health Systems
whose current trend favors the patient-client
curative approach in the hospital-outpatient
environment. The COVID-19 pandemic represents
a multidimensional problem that exceeds the
Public Health Systems. The development of a
preventive Pansystemic Model to address integral
human health, involving causes and effects for this
and future epidemics is urgent. The necessity of a
new agricultural production paradigm that balances
the growing global demand for healthy food,
with sustainable and resilient ecosystem services
with comprehensive human and environmental
health indicators is also recognized. This work
analyzes 31 contributions of the Mexican Journal
of Phytopathology integrated into the Special
Issue ‘COVID-19 and Plan Heath’, promoted
internationally among producers,
and academia to communicate the phytosanitary
contribution to the society,
on Phytopathology, at the multidimensional
COVID-19 solution.

researchers,

with emphasis

Key words: Epidemic, Agriculture, Confinement,
Human health, WHO, SARS-CoV-2

INTRODUCTION

In February 2021, at the closing call for the
MJP Special Issue: ‘COVID-19 and Plant Health’,
106.8 million positive cases to SARS-CoV-2 and

y movilizacion mundial alimentos saludables y se-
guros a través de programas de inocuidad y certifi-
cacion fitosanitaria. EI modelo preventivo interna-
cional fitosanitario regional-transfronterizo posee
fortalezas aplicables a los Sistemas Publicos de
Salud cuya tendencia actual privilegia el enfoque
curativo paciente - cliente del entorno hospitalario-
ambulatorio. La pandemia COVID-19 representa
un problema multidimensional que supera los Sis-
temas Publicos de Salud. Es urgente el desarrollo
de un Modelo Pansistémico preventivo de salud
integral que involucre causas y efectos para esta 'y
futuras epidemias. Se reconoce la necesidad de un
nuevo paradigma productivo agricola que equilibre
la demanda creciente mundial de alimentos saluda-
bles con servicios ecosistémicos sustentables y res-
ilientes con indicadores integrales de salud humana
y ambiental. Este trabajo analiza 31 contribuciones
de la Revista Mexicana de Fitopatologia integradas
en el Numero Especial ‘COVID-19 y Fitosanidad’,
promovido internacionalmente entre productores,
investigadores y academia para visibilizar y ponde-
rar el aporte social de la Fitosanidad, con énfasis en
la Fitopatologia, en la solucion multidimensional a
COVID-19.

Palabras clave: Epidemia, Agricultura, Confina-
miento, Salud humana, OMS, SARS-CoV-2

INTRODUCCION

En febrero 2021, al cierre de la convocatoria
del Namero Especial RMF ‘COVID-19 y Fitosani-
dad’, mundialmente se reportaba 106.8 millones de
casos positivos a SARS-CoV-2 y 2.4 millones de
muertes en tres olas epidéemicas (OMS, 2021). En
Meéxico se tenia registro de 1.94 millones de posi-
tivos y 166.7 mil muertes en dos olas (SSa, 2021).
En noviembre, al finalizar la edicion del Numero
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2.4 million deaths in three epidemic waves were
reported worldwide (WHO, 2021). In Mexico,
there were 1.94 million positive cases and 166.7
thousand deaths in two waves (SSa, 2021). In
November, at the end of the Special Issue edition,
2524 million positive individuals and 5.08
million deaths were reported worldwide. Mexico
registered 3.8 million cases and 290.6 thousand
deaths. Wich means an increase of 42.3 and 51.1%
incidence globally and in Mexico, respectively,
despite intensive global vaccination with 3.171
million people ‘immunized’ in approximately
one year. Mexico started its vaccination program
on December 24, 2020, totaling 132.54 million
doses applied. In this context, it is clear that the
pandemic is not under control and that Health
Systems depend on vaccination as the center
of their mitigation strategies despite its evident
limitation (Mora-Aguilera and Acevedo-Sanchez,
2021). Currently, Europe is experiencing its fourth
epidemic wave with severe restrictions. These
include a ‘health passport’ (vaccination certificate
with full vaccination schedule),
immunization of public employees, and generalized
or forced confinement for non-vaccinated persons
in response to Omicron, the fifth variant with
global prevalence and high transmission capacity.
Unlike the first and second epidemic waves,
intense social mobilizations have arisen to reject
restrictive impositions, evidencing the limited risk
management capacity of health authorities and the
exhaustion of society, which demands effective and
innovative measures (La Jornada, 2021a).

Faced with this scenario, a systemic-global
health model is required to confront a pandemic
process thateludes local or territorial solutions. High
costly and bureaucratic international organizations,
such as the World Health Organization (WHO) or
the Pan American Health Organization, have the
opportunity to redesign their current management

compulsory

Especial, mundialmente se reportaron 252.4 millones
de individuos positivos y 5.08 millones de muer-
tes. México tenia 3.8 millones de casos y 290.6 mil
decesos. Esto significo un incremento del 42.3 y
51.1% de incidencia en el mundo y en México, res-
pectivamente, a pesar de la intensiva vacunacion
global con 3,171 millones de personas ‘inmuniza-
das’ en aproximadamente un afio. México inicid
su programa de vacunacion el 24 diciembre, 2020
totalizando 132.54 millones de dosis aplicadas. En
este contexto, es claro que la pandemia no esta con-
trolada y que los Sistemas de Salud dependen de la
vacunacion como eje central de sus estrategias de
mitigacion a pesar de su evidente limitacion (Mora-
Aguilera and Acevedo-Sanchez, 2021). Actualmen-
te, Europa experimenta su cuarta ola epidémica
con severas restricciones que incluyen ‘pasaporte
sanitario’ (certificado de vacunacion con esquema
completo), inmunizacién obligada de empleados
publicos y confinamiento generalizado o forzoso
para no vacunados en respuesta a la emergencia de
Omicron, quinta variante con prevalencia interna-
cional y alta capacidad de trasmision. A diferencia
de la primera y segunda ola epidémica, se han sus-
citado intensas movilizaciones sociales de rechazo
a las imposiciones restrictivas evidenciado limitada
capacidad de gestion de riesgos por las autoridades
sanitarias, y el agotamiento de la sociedad que de-
manda medidas efectivas e innovadoras (La Jorna-
da, 2021a).

Ante este escenario, se requiere un modelo de
salud sistémico-global para afrontar un proceso
pandémico que elude soluciones locales o territo-
riales. Los organismos internacionales altamen-
te costosos y burocraticos como la Organizacion
Mundial de la Salud (OMS) o la Organizacion Pa-
namericana de la Salud, tienen oportunidad para
redisefiar su actual politica de gestion, hacia un
Modelo Pansistémico que permita la articulacion
de modelos regionales bajo un nuevo paradigma
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policy towards a Pansystemic Model that allows to
articulate regional models under a new public health
paradigm with a real emphasis on prevention. This
model should operate with robust Epidemiological
Surveillance Systems based on digital and genomic
technology, and active community involvement.

COVID-19 has evidenced the collapse of the
global health system and the failure to generate
comprehensive mitigation proposals based on
prevention supported by scientific research. This is a
result of historical and sustained neglect of health as
a fundamental right (Franco-Giraldo, 2019; Frenk,
2003). Instead, health, as a patient-disease business
strategy, underlies the personalized treatment of
diseases (COVID-19 among them). Therefore,
the interests of pharmaceutical consortiums and
geopolitical views threaten humanity equality by
promoting exclusion and discriminatory schemes
already evidenced with the inequitable distribution
of vaccines in the world (Carbajal, 2022; Afp,
2021b; Franco-Giraldo, 2019; 2014; PAHO, 2008;
Cabello, 2001).

The COVID-19 health crisis has impacted
all aspects inherent to life and human activities.
Agriculture, declared as an essential activity to
face this crisis, has maintained food production
in contrast to the general slowdown in 2020, and
differentiated in 2021, of other economic, socio-
cultural, and educational sectors. In this adverse
situation, the Mexican Journal of Phytopathology
(MJP), endorsed by the Mexican Society of Plant
Pathology (MSP), within the scope of its mission
focused on crop health, proposed the Special Issue
MIP ‘COVID-19 and Plant Health’ to acknowledge
all actors that make possible food production in
rural areas with limited health services, and in the
case of field workers and small producers, without
medical insurance. The MJP international call was
open and by invitation. However, contributions
from Mexico prevailed. The objective was to

de salud publica con real énfasis en la prevencion,
operado con sistemas robustos de Vigilancia Epide-
miologica basados en tecnologia digital y genomi-
ca, y la articulacion participativa de la comunidad.

COVID-19 ha evidenciado el colapso del sis-
tema de salud mundial y la incapacidad para ge-
nerar propuestas de mitigacion preventivas ba-
sadas en investigacion cientifica, como resultado
de un histérico y sostenido abandono de la salud
como derecho fundamental (Franco-Giraldo, 2019;
Frenk, 2003). La salud como negocio paciente-
enfermedad subyace en la estrategia generalizada
del tratamiento personalizado de las enfermedades
(COVID-19 entre ellas), por lo que se anteponen
intereses de consorcios farmacéuticos y geopoliti-
cos que amenazan la pervivencia de la humanidad
y promueven esquemas excluyentes y discrimina-
torios ya evidenciados con la distribucion inequita-
tiva de vacunas en el mundo (Carbajal, 2022; Afp,
2021b; Franco-Giraldo, 2019; 2014; OPS, 2008;
Cabello, 2001).

La crisis sanitaria COVID-19 ha impactado to-
dos los ambitos inherentes a la vida y a las activida-
des humanas. La Agricultura, declarada como acti-
vidad esencial ante esta crisis, ha mantenido la pro-
duccidén de alimentos en contraste a la ralentizacion
general en 2020, y diferenciada en 2021, del resto
de sectores econdmicos, socio-culturales y educati-
vos. En este entorno adverso por SARS-CoV-2, la
Revista Mexicana de Fitopatologia (RMF), érgano
divulgativo de la Sociedad Mexicana de Fitopato-
logia (SMF), en el ambito de su mision enfocada a
la sanidad de los cultivos, se propuso en el Nimero
Especial RMF ‘COVID-19 y Fitosanidad’ visibi-
lizar a los diferentes actores que hacen posible la
produccion de alimentos en regiones rurales, gene-
ralmente con limitados servicios de salud, y en el
caso de jornaleros y pequefios productores sin la
cobertura médica correspondiente. La convocatoria
RMF tuvo una cobertura abierta y por invitacion
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document thoughts, experiences, and results of
phytosanitary research in the context of the active
epidemic process of COVID-19. The MJP also
wished to contribute with a systemic epidemic
analyses, reviews on microbiological relationships,
and the rational use of native germplasm in
sustainable food production, emphasizing the
need for a multidimensional and interdisciplinary
approach in the solution to the health crisis caused
by COVID-19 and other potential zoonotic
diseases highly dependent on an anthropogenic,
agroecological and climatic balance (Figure 1).

a nivel internacional. Sin embargo, predominaron
aportaciones de México. El objetivo fue documen-
tar reflexiones, experiencias y resultados de inves-
tigaciones fitosanitarias en el contexto del proceso
epidémico activo de COVID-19. Adicionalmente,
se propuso coadyuvar a un analisis sistémico de
epidemias, del balance microbioldgico-ambiente,
y del uso racional del germoplasma nativo en la
produccion sustentable de alimentos enfatizando la
necesidad de un enfoque multidimensional e inter-
disciplinario en la solucidn a la crisis de salud por
COVID-19, y otras potenciales enfermedades zoo-
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Figure 1. Words cloud sized by their use in texts of 31 contributions categorized in Letters to the Editor, Reviews, Scientific
Reviews and Scientific Notes included in the Special Issue ‘COVID-19 and Plant Health’ of the Mexican Journal of

Phytopathology 2021, Vol. 39(4).

Figura 1.Nube de vocablos dimensionados por su uso en textos de 31 contribuciones categorizadas en Cartas al Editor,
Reseiias, Revisiones Cientificas y Notas Cientificas incluidos en el Nimero Especial ‘COVID-19 y Fitosanidad’ de 1a

Revista Mexicana de Fitopatologia 2021, Vol. 39(4).
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COVID-19: THE VIRUS, DISEASE AND
EPIDEMIOLOGY

COVID-19 in human health. The section
COVID-19: The virus, disease, and epidemiology,
includes contributions addressing the genomic
and pathogenic capabilities of SARS-CoV-2
(Garcia-Ruiz et al., 2021); implication of chronic
diseases in the occurrence of COVID-19 in
Mexican youth (Alvarez-Maya et al., 2021); a
retrospective comparative analysis between plant
and human epidemics as an analytical framework
for COVID-19 (Mora-Aguilera and Acevedo-
Sanchez, 2021); risk of contamination in processed
and semi-processed foods from handling in the
packaging (Vargas-Arispuro et al., 2021); potential
sanitization strategies with chlorine and citrus
extract-based products (Mufioz-Castellanos et al.,
2021; Schneegans-Vallejo et al., 2021); reflections
on the implications of COVID-19 in the global
evolution of plant health (Gutiérrez-Samperio,
2021); and the cultural, social, and productive
significance from the perspective of an 85-year-
old corn and asparagus producer, Don Bernardino
(Cruces-Pedraza, 2021). The main conclusions
are integrated into Table 1. The conceptual and
analytical framework of these contributions is
presented below.

Coronavirus diversity. Since the emergence of
diseases of zoonotic origin, such as SARS (2003)
and MERS (2012), studies of coronavirus diversity
in bats and other animals have been of great interest
as a preventive strategy (Garcia-Ruiz et al., 2021).
The importance of these studies for human health
is unquestionable, due to the adaptability and
variability of the viral agent in the host, as can be
inferred from the population structure of variants
with a high sequential and regional prevalence that
has emerged during the pandemic: Alpha, Beta,

ndticas altamente dependientes de un equilibrio an-
tropogénico, agroecoldgico y climatico (Figura 1).

COVID-19: EL VIRUS, ENFERMEDAD Y
EPIDEMIOLOGIA

COVID-19 en la salud humana. La seccion CO-
VID-19: El virus, enfermedad y epidemiologia, in-
cluye contribuciones que abordan las propiedades
gendmicas y patogénicas de SARS-CoV-2 (Garcia-
Ruiz et al., 2021); implicacion de enfermedades
cronicas en la ocurrencia de COVID-19 en jovenes
mexicanos (Alvarez-Maya et al.,2021); un analisis
retrospectivo comparativo entre epidemias de plan-
tas y humanos como marco analitico de COVID-19
(Mora-Aguilera and Acevedo-Sanchez, 2021);
riesgo de contaminacion en alimentos procesados
y semiprocesados a partir del manejo en empaques
(Vargas-Arispuro et al., 2021); potenciales estrate-
gias de sanitizacion con cloro y productos a base
extractos citricos (Mufioz-Castellanos et al., 2021;
Schneegans-Vallejo et al., 2021); reflexiones so-
bre las implicaciones de COVID-19 en la evolu-
cion global de la fitosanidad (Gutiérrez-Samperio,
2021), y el significado cultural, social, y productivo
desde la dptica de un productor de maiz y esparra-
go, Don Bernardino, de 85 afos de edad (Cruces-
Pedraza, 2021). Conclusiones principales de estos
aportes se integran en Cuadro 1. El marco concep-
tual y analitico de estas contribuciones se expone a
continuacion.

Diversidad de coronavirus. A partir de la emer-
gencia de enfermedades de origen zoondtico, como
SARS (2003) y MERS (2012), estudios de diversi-
dad de coronavirus en murciélagos y otros anima-
les han sido de gran interés como estrategia preven-
tiva (Garcia-Ruiz et al., 2021). Es incuestionable la
importancia de esos estudios para la salud humana,
debido a la capacidad de adaptacion y variabilidad
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Delta, Eta, Epsilon, Kappa, Gamma, Lambda,
Lota, Mu, Delta, and Omicron. Delta being the
most widely distributed variant and Omicron,
officially reported on November 24, 2021, the most
recent (WHO, 2021; Mora-Aguilera et al., 2021,
www.gisaid.org). This has led to the creation or
strengthening of national and international programs
for viral genomics research (Table 1; Figure 2A).
However, public investment in research and the
practical applicability in the development of drugs
and vaccines have culminated in the private use of
patents with the consequent asymmetry in global
immunization to the detriment of countries without
the capacity to purchase vaccines (Carbajal, 2022).

Additionally, webplatformshavebeendeveloped
that allow the traceability of genetic sequences,
variants, and population lineage dynamics. This is
possible by contributions of complete and partial
sequences of the viral genome by research and
health entities in countries with infrastructure and
resources for this purpose. As a result, SARS-
CoV-2 genomic information is among the most
complete representing an extraordinary effort of
scientific collaboration. For example, GISAID has
approximately 4 million sequences of the virus, of
which GB contributes more than 1 million (UKHSA
and DHSC, 2021). Its free availability has allowed
etiological, epidemiological, clinical, pathogenic,
and immunological research, with emphasis on
vaccine developments (Garcia-Ruiz et al., 2021;
Mora-Aguilera et al., 2022). Likewise, phylogenic
and phylogeographic dynamics and a genomic
diversity index can be consulted on GISAID
(Figure 2A). However, these models emphasize
the pathogen, omitting the epidemiological
system (e.g., host, environment, etc.), which is
fundamental for understanding epidemics, and lack
epidemiological risk communication strategies.
Public data information requires the release of
official bulletins associated with these websites to

del agente viral en el huésped como puede inferirse
de la estructura poblacional de variantes con alta
prevalencia secuencial y regional que han surgido
durante la pandemia: Alpha, Beta, Delta, Eta, Ep-
silon, Kappa, Gamma, Lambda, Lota, Mu, Delta
y Omicron. Siendo Delta la variante mas distri-
buida y Omicron, reportada oficialmente el 24 de
noviembre de 2021, la mas reciente (WHO, 2021;
Mora-Aguilera et al., 2021; www.gisaid.org). Lo
anterior ha derivado en la creacion o fortalecimien-
to de programas nacionales e internacionales para
la investigacion genémica viral (Cuadro 1; Figura
2A). No obstante, la inversion publica en investiga-
cion y la aplicabilidad practica en el desarrollo de
farmacos y vacunas han culminado en el usufructo
privado de patentes con la consecuente asimetria en
inmunizacion mundial en detrimento de paises sin
capacidad de compra de vacunas (Carbajal, 2022).

Adicionalmente, se han desarrollado platafor-
mas web que permiten la trazabilidad de secuencias
genéticas, variantes y dinamica de linajes pobla-
cionales. Esto es posible por aporte de secuencias
completas y parciales del genoma viral por entida-
des de investigacion y de salud en paises con infra-
estructura y recursos para ese fin. Como resultado,
la informaciéon gendmica de SARS-CoV-2 es de
la mas completa representando un extraordinario
esfuerzo de colaboracion cientifica. Por ejemplo,
GISAID posee aproximadamente 4 millones de se-
cuencias del virus, de las cuales GB contribuye con
mas de 1 millon (UKHSA and DHSC, 2021). Su
libre disponibilidad ha permitido investigaciones
etioldgicas, epidemioldgicas, clinicas, patogénicas
e inmunolodgicas, como énfasis en vacunas (Garcia-
Ruiz et al., 2021; Mora-Aguilera et al., 2022). Asi
mismo, en esta plataforma se puede consultar la
dinamica filogénica, filogeografica y un indice de
diversidad gendmica (Figura 2A). Sin embargo,
estos modelos enfatizan al patdgeno, omitiendo el
sistema epidemioldgico (p.e., hospedero, ambiente,
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avoid misinformation and deficient interpretative
management. The emergence and
the Omicron variant is an example of incorrect
risk communication. This includes WHO, the
United Nations (UN) lead agency for the pandemic

management of COVID-19 (https.//www.who.int/es).

spread of

Pandemic or syndemic? COVID-19 disease
is a pandemic process due to the occurrence of
a synchronous contagion process worldwide
(Figure 2A, B) (Mora-Aguilera and Acevedo-
Sanchez, 2021), however, it has been considered
a syndemic or infectious disease that interacts
with other clinical, social, and behavioral factors
(BBC News, 2020). This concept was addressed
in the MJP Special Issue by Samaniego-Gaxiola
(2021), in the context of soil health for healthy and
sustainable food production. In one of its meanings,
a syndemic is a synergy of epidemics that occur
simultaneously in time and space, interact, and
have common causal mechanisms (Mendenhall
et al., 2017). Therefore, understanding clinically
and epidemiologically the effect of SARS-CoV-2
should include a systemic analysis of its interaction
with chronic noncommunicable diseases and

comorbidities.
Mexico has at least three epidemics
in coexistence with COVID-19: diabetes,

hypertension, and obesity. However, there are
other factors that the pandemic has evidenced as
determinants of the pathogenic aggressiveness
of SARS-CoV-2, for
environmental pollution, insalubrity, demography,
urban overcrowding, labor precariousness, etc.,
products of socioeconomic inequalities (Horton,
2020). However, human folly in its interaction
with nature also plays a fundamental role. A
comprehensive retrospective analysis of human
and cultivated plant pandemics concluded
that globally: ‘The SARS-CoV-2/COVID-19

example, malnutrition,

etc.), fundamental para la comprension de epide-
mias, y carecen de estrategias de comunicacion de
riesgos epidemiologicos. La informacion publica,
si bien transparenta el dato, obliga a la generacion
de boletines interpretativos oficiales de dichos si-
tios web para evitar desinformacion y deficiente
manejo interpretativo. La emergencia y dispersion
de la variante Omicron es un ejemplo de la inco-
rrecta comunicacion de riesgos. Esto incluye a la
OMS, organismo lider por mandato del Organismo
de Naciones Unidas (ONU) para la gestion pandé-
mica de COVID-19 (https.//www.who.int/es).

(Pandemia o sindemia? La enfermedad CO-
VID-19, es un proceso pandémico debido a la
ocurrencia de un proceso de contagio sincrénico a
nivel mundial (Figura 2A, B) (Mora-Aguilera and
Acevedo-Sanchez, 2021), no obstante, se ha consi-
derado una sindemia o enfermedad infecciosa que
tiene interaccion con otros factores clinicos, socia-
les y conductuales (BBC News, 2020). Este con-
cepto se abordd en el Numero Especial RMF por
Samaniego-Gaxiola (2021), en el contexto de salud
de suelos para produccion sana y sostenible de ali-
mentos. En una de sus acepciones, una sindemia
es una sinergia de epidemias que ocurren de for-
ma simultanea en tiempo y espacio, interaccionan
v tienen mecanismos causales comunes (Menden-
hall et al., 2017). Por lo cual comprender clinica
y epidemiologicamente el efecto de SARS-CoV-2,
deberia incluir un analisis sistémico de su interac-
cion con enfermedades crénicas no trasmisibles y
comorbilidades.

Meéxico tiene al menos tres epidemias en co-
existencia con COVID-19: diabetes, hipertension y
obesidad. Sin embargo, existen otros factores que
la pandemia ha evidenciado como determinantes
de la agresividad patogénica de SARS-CoV-2, por
ejemplo, desnutricion, contaminacion ambiental,
insalubridad, demografia, hacinamiento urbano,
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pandemic evidenced the deterioration of a

rational epidemiological framework; absence
of Surveillance Systems that articulate clinical
and viral variants detection with traceability of
community risks, enhanced with genomic and digital
technology; the weakening of the Public Health
System, and the absence of a Pansystemic Model
integrating regional preventive models’ (Mora-

Aguilera and Acevedo-Sanchez, 2021).

Sanitary management. During the first and
second pandemic waves of 2020, the gaps,
deterioration, and dismantling of governmental
Health Systems, even in developed countries
(e.g., USA, UK, France), and the importance
of reducing
strengthening  preventive medicine  became
evident (Gonzalez-Salgado et al., 2021; Martin-
Moreno et al., 2021). WHO has been criticized for
its slow responsiveness and bureaucratization of
international crisis management. It even resulted
in the temporary funding suspension and the exit
of the USA from the countries subscribed to the
WHO in July 2020 (BBC News, 2020). As this
contribution goes to edition, COVID-19 mitigation
efforts continue under the conventional clinical
model based on the search for curative drugs
(i.e., antivirals) and the promotion of extensive
vaccination programs (but limited to countries that
can afford them) with strong influence from the
pharmaceutical industry. Thus, economic interests

socioeconomic inequalities and

have been privileged over prevention as a systemic
health model (Franco-Giraldo, 2019; 2014). The
new B.1.1.529 variant reported in South Africa,
called Omicron by the WHO, exhibits 50 mutations
in its genome, which worries specialists for being
potentially more contagious. Initial data show that
in less than 15 days approximately 445 cases have
been reported worldwide (Fernandez, 2021), while
in South Africa it represents 84% of incidence.

precarizacion laboral, etc., productos de desigual-
dades socioecondémicas (Horton, 2020). Sin embar-
go, también la insensatez humana en su interaccion
con la naturaleza tiene un rol fundamental. En un
exhaustivo analisis retrospectivo de pandemias hu-
manas y de plantas cultivadas se concluyd que a
nivel global: ‘La pandemia SARS-CoV-2/COVID-19
evidencio el deterioro de un marco epidemiologi-
co racional; ausencia de Sistemas de Vigilancia
que articulen la deteccion clinica y de variantes
virales con trazabilidad de riesgos comunitarios,
potenciados con tecnologia genomica y digital; la
depauperacion del Sistema Publico de Salud; y la
ausencia de un Modelo Pansistémico integrador de
modelos regionales preventivos’ (Mora-Aguilera
and Acevedo-Sanchez, 2021).

Gestion sanitaria. Durante la primera y segunda
ola pandémica de 2020, se evidenciaron los reza-
gos, deterioro y desmantelamiento de Sistemas de
Salud gubernamentales, incluso de paises desarro-
llados (p.e., EUA, GB, Francia), y la importancia
de reducir las desigualdades socioeconomicas y
fortalecer la medicina preventiva (Gonzalez-Sal-
gado et al., 2021; Martin-Moreno et al., 2021). La
OMS ha sido criticada por su lenta capacidad de
reaccion y burocratizacion de procesos de gestion
internacional. Incluso derivé en el retiro temporal
del financiamiento y la salida de EUA de los pai-
ses suscritos a la OMS en Julio, 2020 (BBC News,
2020). Al cierre de la edicion de este namero, los
esfuerzos de mitigacion COVID-19 contintian bajo
el modelo clinico convencional basado en la bus-
queda de farmacos curativos (i.e., antivirales) e
impulso de programas de vacunacion extensivos
(pero limitado a paises que pueden pagarlos) con
fuerte influencia de la industria farmacéutica. Asi,
se ha privilegiado intereses econdmicos a la pre-
vencion como modelo sistémico de salud (Franco-
Giraldo, 2019; 2014). La nueva variante B.1.1.529
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Likewise, the changes in the gene associated with
the protein of the spicule (S) may cause efficiency
loss in current vaccines against COVID-19 (Afp,
2021a). However, in viruses, obligate parasites
dependent on a living host, the evolutionary process
towards a reduction of aggressiveness by survival
(Mora-Aguilera and Acevedo-Sanchez, 2021), does
not suggest that Omicron could be more pathogenic
than previous variants including Delta.

Recently,
epidemiologist to the USA government, stated
that: ‘Although the Omicron variant of the
coronavirus is spreading rapidly in the United

Anthony Fauci, a consultant

States, early indications are that it may be less
dangerous than Delta’ (Johnson, 2021). However,
the constant mutation of the virus, in addition of
being considered in the development of mitigation
strategies and clinical treatments (Garcia-Ruiz
et al., 2021), should be integrated as an essential
risk factor in epidemiological models including the
spatiotemporal forecasting of variants associated
with prevalence and virulence. For example, Eta
was a variant rapidly replaced by other dominant
variants. Mu and Lambda were variants associated
with specific regions (i.e., South America) with
longer periods but equally replaced by others of
greater dispersion such as Delta (Hodcroft, 2021).

Health and food quality. On the other hand,
the deterioration of population health due to
non-infectious diseases, particularly in Mexico,
underlies the consumption style disrupted by the
food industry. In one decade (80’s) the percentage
of overweight and obese people grew 32.2%,
currently estimated at 70% (Rivera et al., 2018).
The metabolic and cardiovascular diseases
constitute risk factors to SARS-CoV-2 infection and
mortality (Alvarez-Maya et al., 2021; Garcia-Ruiz
et al.,2021). This is the context of the contribution
of Alvarez-Maya et al. (2021), who analyzed the

reportada en Sudafrica, denominada Omicron por
la OMS, exhibe 50 mutaciones en su genoma, lo
que preocupa a los especialistas por ser potencial-
mente mas contagiosa. Datos iniciales muestran
que en menos de 15 dias se han reportado aproxi-
madamente 445 casos a nivel mundial (Fernandez,
2021), mientras que en Sudafrica representa 84%
de incidencia. Asi mismo, los 30 cambios en el gen
asociado a la proteina de la espicula (S), puede ge-
nerar perdida de eficiencia en las actuales vacunas
contra COVID-19 (Afp, 2021a). Sin embargo, en
los virus, parasitos obligados dependientes de un
huésped vivo, el proceso evolutivo hacia una re-
duccion de agresividad por sobrevivencia (Mora-
Aguilera and Acevedo-Sanchez, 2021), no sugiere
que Omicron pueda ser mas patogénico que previas
variantes incluyendo Delta.

Recientemente, Anthony Fauci, epidemiologo
consultor del gobierno EUA, expreso que: ‘Aunque
la variante Omicron del coronavirus se estd propa-
gando rapidamente por Estados Unidos, los prime-
ros indicios dejan entrever que podria ser menos
peligrosa que Delta’ (Johnson, 2021). No obstante,
la constante mutacion del virus, ademas de consi-
derarse en el desarrollo de estrategias de mitigacion
y tratamientos clinicos (Garcia-Ruiz et al., 2021),
debe integrarse como factor de riesgo esencial en
modelos epidemioldgicos incluyendo el pronostico
espacio-temporal de variantes asociado con preva-
lencia y virulencia del organismo. Por ejemplo, Eta
fue una variante que rapidamente fue reemplazada
por otras variantes dominantes. Mu y Lambda fue-
ron variantes asociadas a regiones especificas (i.e.,
Sudamérica) con periodos mas prolongados pero
igualmente reemplazadas por otras de mayor dis-
persabilidad como Delta (Hodcroft, 2021).

Salud y calidad de alimentos. Por otro lado, el de-
terioro de la salud poblacional por enfermedades
no infecciosas, particularmente en México, subyace
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epidemiological behavior of the young Mexican
cohort in the first epidemic wave. The authors
justify the food labeling initiative that had been
previously rejected by legislative bodies (Reyes,
2019). Undoubtedly, the pandemic contributed to
the official publication on November 8, 2019, of
the decree that reforms the General Health Law
on overweight, obesity and labeling of food and
non-alcoholic beverages, approved by Mexican
Congress on October 22.

Within the framework of this reform, the Food
and Beverage Front Labeling System (SEFAB),
developed by the National Institute of Public Health
(INSP, in Spanish), was implemented, which
resulted in the update of the Mexican Official Norm
NOM-051-SCFI/SSA1-2010 and its mandatory
implementation on October 1, 2020, through three
phases to be carried out between 2020-2025. This
strategy, among other elements, stipulates and
specifies: 1). That the right to health protection
should have among its purposes the prevention of
diseases; 2). In terms of school hygiene, it is the
responsibility of health authorities to establish
actions that promote healthy and nutritious food
and physical activity; 3). That health promotion
integrates activity,
and nutrition; 4). Emphasizing that programs
will propose actions to reduce malnutrition and
promote the consumption of foods adequate to
the population’s nutritional needs; 5). Avoid
other elements that represent a potential health
risk. Therefore, essentially these actions seek to
decrease the epidemic intensity of obesity, as a
chronic disease, reduce its effect on other non-

nutritious food, physical

infectious diseases, and reduce the risk of infection
and mortality by COVID-19 (Alvarez-Maya et al.,
2021).

Urban food. The interest in quality food and its
timely supply to densely populated urban areas,

en el estilo de consumo trastocado por la industria
alimentaria. En una década (80°s) el porcentaje de
personas con sobrepeso y obesidad crecid 32.2%,
en la actualidad se estima en 70% (Rivera et al.,
2018). Estas enfermedades metabdlicas, y las car-
diovasculares constituyen factores de riesgo a la
infeccion y mortalidad por SARS-CoV-2 (Alvarez-
Maya et al., 2021; Garcia-Ruiz et al., 2021). Este
es el contexto de la contribucion de Alvarez-Maya
y colaboradores (2021), los cuales analizaron el
comportamiento epidemiologico del cohorte joven
mexicano en la primera ola epidémica. Los autores
justifican la iniciativa de etiquetado de alimentos
que, con variantes, habia sido previamente recha-
zada por instancias legislativas (Reyes, 2019). Sin
duda, la pandemia contribuy6 a que el 8 de noviem-
bre 2019, se publicara en el Diario Oficial de la Fe-
deracion el decreto que reforma la Ley General de
Salud, en materia de sobrepeso, obesidad y etique-
tado de alimentos y bebidas no alcohdlicas, apro-
bado por el Congreso de la Unidn el 22 de octubre.

En el marco de esta reforma se implement6 el
Sistema de Etiquetado Frontal de Alimentos y
Bebidas (SEFAB), desarrollado por el Instituto
Nacional de Salud Publica (INSP), que derivo en la
actualizacion de la Norma Oficial Mexicana NOM-
051-SCFI/SSA1-2010 y la entrada en vigor el 1 de
octubre 2020 mediante tres fases a efectuarse entre
2020-2025. Esta estrategia, entre otros elementos,
estipula y puntualiza: 1). Que el derecho a la pro-
teccion de la salud debe tener entre sus finalidades
la prevencion de las enfermedades; 2). En materia
de higiene escolar, corresponde a las autoridades
sanitarias establecer acciones que promuevan una
alimentacion sana y nutritiva y la realizacion de
actividad fisica; 3). Que la promocion de la salud
integra la alimentacion nutritiva, actividad fisica y
nutricion; 4). Enfatiza que los programas propon-
dran acciones para reducir la malnutricion, promo-
veran el consumo de alimentos adecuados a las
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as the disruption consequence of the supply
chains caused by COVID-19, has been proposed
in different political frameworks, but still without
effects on public policy. The perspective of urban
agriculture in food safety and quality is viable for
populated cities. These are environments where
infectious agents have had the highest contagion
rates in historical epidemics (Cuevas-Castilleja et
al., 2021; Mora-Aguilera and Acevedo-Sanchez
2021). Agricultural production in Mexico City, in
the first infectious stage of COVID-19, evidenced
its resilience despite a higher risk of contagion for
workers than in the rural environments (Cuevas-
Castilleja et al., 2021; Reyes-Tena et al., 2021;
Gonzalez-Gaona et al., 2021; Castaiieda-Cabrera et
al., 2021). Additionally, the possibility of SARS-
CoV-2 spread by food contaminated, mainly fresh
food, was investigated due to the association of the
first positive case with a food market in Wuhan,
China. Vargas-Arispuro et al. (2021) reviewed
the scientific evidence and concluded that it is a
low risk associated with agricultural products,
mainly due to adherence to Good Production
and Packaging Practices. However, the passive
presence of the virus is widely documented for
up to 2-3 days depending on the type of material
exposed to human contact. This makes possible
the contamination of food packaging by handling
in transport and selling points. Reviews of the use
of chlorine and citrus-based products as sanitizers
to inactivate SARS-CoV-2 suggest a cost-effective
and low environmental impact option (Mufloz-
Castellanos et al., 2021; Schneegans-Vallejo et al.,
2021).

Vaccination as a mitigation alternative. Vaccines
against SARS-CoV-2 were developed at an
unprecedented research speed (12 months after the
outbreak), mainly supported by government funds.
This approach, implemented from December 2020,

necesidades nutricionales de la poblacion; y 5).
Evitaran otros elementos que representen un ries-
go potencial para la salud. Por tanto, esencialmente
estas acciones buscan disminuir la intensidad epi-
démica de obesidad, como enfermedad cronica,
disminuir su efecto en otras enfermedades no infec-
ciosas, y reducir el riesgo de infeccion y mortalidad
por COVID-19 (Alvarez-Maya et al., 2021).

Alimento urbano. El interés por alimentos de ca-
lidad y su abastecimiento oportuno a polos urbanos
densamente poblados, como consecuencia de la
ruptura de cadenas de suministro ocasionada por
COVID-19, se ha propuesto en diferentes ambitos,
pero aun sin efectos en politica pablica. La pers-
pectiva de agricultura urbana en la seguridad y
calidad de alimentos es viable para grandes urbes.
Entornos donde los agentes infecciosos han tenido
mayores tasas de contagio en epidemias historicas
(Cuevas-Castilleja et al., 2021; Mora-Aguilera and
Acevedo-Sanchez 2021). La produccion agricola
de la Ciudad de México, en la primera etapa in-
fecciosa de COVID-19, evidencid su resiliencia a
pesar de mayor riesgo de contagio para trabajado-
res que en el entorno rural (Cuevas-Castilleja ez al.,
2021; Reyes-Tena et al., 2021; Gonzalez-Gaona et
al., 2021; Castafieda-Cabrera et al., 2021). Adicio-
nalmente, la posibilidad de dispersion de SARS-
CoV-2 por alimentos, principalmente frescos, fue
investigada debido a la asociatividad del primer
caso positivo al virus con un mercado de alimentos
en Wuhan, China. Vargas-Arispuro y colaborado-
res (2021), revisaron las evidencias cientificas al
respecto concluyendo el bajo riesgo vinculado con
productos agricolas, en gran medida por la adhe-
rencia a buenas practicas de produccidén y empa-
que. No obstante, estd ampliamente documentada
la presencia pasiva del virus hasta por 2-3 dias en
funciéon del tipo de material expuesto al contacto
humano. Esto posibilita la contaminacion del
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constitutes the current mitigation strategy against
the health crisis, helping to decrease the mortality
risk by 90%, restore labor and social activity, and
alleviate losses in all sectors of the economy. As a
reference, vaccines against the bacteria causing the
Black Death and Cholera took 551 and 33 years,
respectively, after the epidemic outbreaks after
the Renaissance (Mora-Aguilera and Acevedo-
Sanchez, 2021). However, access to vaccines for
many low-income countries remains restricted.
Like those in the Caribbean Basin and the African
continent, due to the cost of acquisition, storage,
and distribution. In addition, the G7 countries have
amassed up to 75% of the doses produced, despite
exceeding their immediate needs. The USA wasted
more than 15 million doses due to the rejection of
vaccination by broad sectors of society, a situation
repeated in several developed countries (Afp,
2021b).

Currently, WHO has approved, under the
criterion of ‘emergency use’, Pfizer/BioNTech,
AstraZeneca/Oxford,
Sinopharm vaccines.
development or in evaluation by international
regulatory agencies. Geopolitical, protectionist, or
bureaucratic management has been denounced by

Janssen, Moderna, and

Others are still under

countries such as China and Russia, whose vaccines
have been the most delayed in their approval. On
the other hand, national competent agencies have
authorized CanSino, Sputnik V, Soberana 02,
and Soberana Plus against COVID-19 in specific
countries. Cuba is a notorious case being the only
country in Latin America that has developed and
applied its vaccines, Soberana 01, Soberana 02,
Soberana Plus, and Abdala, despite the economic
and technological embargo imposed by the
USA. Currently, 82% of the Cuban population
is vaccinated with the required two doses
(Ritchie ef al., 2021). Mexico, through the Federal
Commission for Protection against Health Risks

embalaje de alimentos por manipulacion en trans-
porte y en puntos de venta. Las revisiones del uso
de cloro y de productos a base de citricos como sa-
nitizantes para inactivar al SARS-CoV-2 sugieren
una opcion rentable y de bajo impacto ambiental
(Mufoz-Castellanos et al., 2021; Schneegans-Va-
llejo et al., 2021).

Vacunacion como alternativa de mitigacion. Las
vacunas contra SARS-CoV-2, fueron desarrolladas
auna velocidad de investigacion sin precedente (12
meses después del brote epidémico), principalmen-
te financiadas con fondos gubernamentales. Los
programas de vacunacién, implementados a partir
de diciembre 2020, constituyen la actual estrategia
de mitigacion contra la crisis sanitaria, ayudando
a disminuir hasta 90% del riesgo de mortalidad,
restaurar la actividad laboral y social, y paliar las
pérdidas economicas en todos los sectores de la
economia. Como referencia, las vacunas contra las
bacterias causantes de la Peste Negra y Colera, tar-
daron 551 y 33 afios, respectivamente, después de
los brotes epidémicos posteriores al Renacimiento
(Mora-Aguilera and Acevedo-Sanchez, 2021). No
obstante, el acceso a los inmunologicos para mu-
chos paises de bajos ingresos alin sigue restringi-
do, como los Caribefios y del continente Africano,
debido al costo de adquisicion, almacenaje y dis-
tribucion. Adicionalmente, los paises del G7 han
acaparado la produccion de dosis hasta en 75%, a
pesar de superar sus necesidades inmediatas. EUA
desperdicié mas de 15 millones de inmunoldgicos
debido al rechazo a la vacunacion de amplios sec-
tores de la sociedad, situacion que se repite en va-
rios paises desarrollados (Afp, 2021b).

Al cierre de la edicion, la OMS ha aprobado,
con el criterio de ‘uso en emergencias’, las vacunas
Pfizer/BioNTech, AstraZeneca/Oxford, Janssen,
Moderna y Sinopharm. Otras continian en pro-
ceso de desarrollo o en evaluacion por entidades
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(Cofepris, in Spanish), recently approved Abdala
to complement its vaccination program. In this
country, the vaccination policy has been successful
due to population acceptance and national coverage
(Cruz, 2021).

Health model crisis. The global requirement of
vaccines, as the first front of mitigation against
SARS-CoV-2, evidenced the global crisis of
Health Systems, and weak public medical research,
consequently, the reluctance of prevention in
favor of the curative principle promoted by the
pharmaceutical industry and educative models
(Franco-Giraldo, 2019; 2014; PAHO, 2008; Frenk,
2003; Cabello, 2001). Mexico, once a world leader
in vaccines production and pathogen eradication
(Mora-Aguilera and Acevedo-Sanchez, 2021), has
invested more than US$ 832.7 million through
May 2021 in vaccine procurement (Expansion,
2021). The oligopoly of SARS-CoV-2 vaccine
manufacturers could earn up to US$ 190 billion
in sales during 2021. Only nine pharmaceutical
including US-based Pfizer and
Moderna, along with China’s Sinovac, Biotech
and Sinopharm will benefit from the COVID-19
vaccine market (Paton, 2021). Notably, before
the pandemic, three companies controlled the
international market (Carbajal, 2022).

companies,

The worldwide value of the vaccine market
allowed the pharmaceutical industry to increase
its stock market value after the pandemic process
and strengthen its monopoly structure (Carbajal,
2022). Consequently, supported by their respective
countries, pharmaceutical companies have been
reluctant to release patents, requested by WHO and
several countries, preventing mass vaccination with
a humanistic and inclusive approach. This strategy
is recognized by WHO and health experts as the
only viable and rational strategy to manage the
SARS-CoV-2 pandemic. Prolonging the epidemic

regulatorias internacionales. El manejo geopoliti-
co, proteccionista, o burocratico ha sido denuncia-
do por paises como China y Rusia, cuyas vacunas
han sido las mas tardadas en su aprobacion. Por
otra parte, agencias competentes nacionales han
autorizado CanSino, Sputnik V, Soberana 02 y So-
berana Plus contra COVID-19 en paises especifi-
cos. Un caso a resaltar es Cuba, inico pais en Lati-
noamérica que ha desarrollado y aplicado sus pro-
pias vacunas, Soberana 01, Soberana 02, Soberana
Plus y Abdala, a pesar del bloqueo econdémico
y tecnologico impuesto por EUA. Actualmente,
82% de la poblacion cubana esta vacunada con las
dos dosis requeridas (Ritchie et al., 2021). México,
a través de la Comision Federal para la Proteccion
contra Riesgos Sanitarios (Cofepris), recientemen-
te aprobo la vacuna Abdala para complementar su
programa de vacunacion. En este pais, la politica
de vacunacion sido exitosa por la aceptacion pobla-
cional y por cobertura nacional (Cruz, 2021).

Crisis del modelo de salud. El requerimiento
mundial de inmunolégicos como primer frente de
mitigacion contra SARS-CoV-2, evidencio la cri-
sis mundial del sistema de salud y el deterioro de
la investigacion médica publica, por consiguien-
te, un abandono total del principio preventivo en
beneficio del curativo promovido por la industria
farmacéutica y los modelos educativos (Franco-
Giraldo, 2019; 2014; OPS, 2008; Frenk, 2003; Ca-
bello, 2001). México, alguna vez lider mundial en
la generacion de vacunas y erradicacion de agentes
patdgenos (Mora-Aguilera and Acevedo-Sanchez,
2021), ha invertido mas de US$ 832.7 millones
hasta mayo 2021 en la adquisiciéon de vacunas
(Expansion, 2021). El oligopolio de fabricantes de
vacunas contra SARS-CoV-2 podria ganar hasta
US$ 190 mil millones en ventas durante 2021. Solo
nueve empresas farmacéuticas, incluidas Pfizer y
Moderna, con sede en EUA, junto con las chinas
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increases the risk of the emergence of virus variants
with new parasitic and clinical outcomes, and the
potential loss of vaccines efficacy. For example,
for Omicron it is anticipated that efficiency may
decrease due to the number of mutations in its
genome. WHO recently announced a 40% loss
of vaccine effectiveness due to the Delta variant
(Afp and Reuters, 2021). This corporate reticence
is paradoxical considering that the USA, UK, and
other countries invested public resources of US$
8.6 billion for the generation of vaccines (Carbajal,
2022), and that SARS-CoV-2 genomic information
has come mainly from public research institutions
(www.gisaid.org). However, this commercial vision
is congruent with the gradual abandonment of
the prevention approach of Public Health Systems
and the adoption of cure, and therefore of health as
a business model (Franco-Giraldo, 2019; 2014;
PAHO; 2008; Frenk, 2003; Cabello, 2001). The
genomic and functional basis of vaccines (Garcia-
Ruiz et al., 2021), and their historical analysis from
the scientific, epidemiological, and Health Systems
perspective (Mora-Aguilera and Acevedo-Sanchez,
2021) are addressed in the MJP Special Issue.

COVID-19 AND AGROFOOD SECURITY

Agriculture and food production. Agriculture
was declared an essential activity in Mexico, and
other countries, in the containment framework of
the SARS-CoV-2/COVID-19 pandemic mitigation
strategies. This implied productive continuity
for the world food supply. Consequently, the
agricultural sector was the only one that maintained
positive growth concerning other
sectors. However, this implied a health risk for
workers in this sector. This aspect and the strategies
implemented to mitigate them are analyzed in
another section. The agricultural contribution to
national GDP was addressed with 2020 and partially

economic

Sinovac, Biotech y Sinopharm se beneficiaran del
mercado de vacunas contra el COVID-19 (Paton,
2021). Notoriamente, previo a la pandemia solo
tres empresas controlaban el mercado internacional
(Carbajal, 2022).

El valor mundial del mercado de vacunas pro-
picié que la industria farmacéutica incrementara
su valor bursatil a partir del proceso pandémico
e incluso fortalecid las estructuras monopdlicas
(Carbajal, 2022). En consecuencia, apoyadas por
sus respectivos paises, las farmacéuticas han sido
reticentes a la liberacion de patentes, solicitada por
la OMS y varios paises, impidiendo masificar la va-
cunacion con un enfoque humanista e incluyente.
Estrategia reconocida por la OMS y expertos en sa-
lud, como la Ginica viable y racional para manejar la
pandemia de SARS-CoV-2. Prolongar la epidemia
incrementa el riesgo de emergencia de variantes del
virus con nuevas capacidades parasiticas y clinicas,
y la pérdida potencial de eficacia de vacunas. Por
ejemplo, para Omicron se prevé que la eficiencia
puede disminuir debido a la cantidad de mutacio-
nes en su genoma. La OMS recientemente anuncid
la pérdida de 40% de efectividad de vacunas de-
bido a la variante Delta (Afp y Reuters, 2021). Es
paraddjica esta reticencia empresarial consideran-
do que EUA, UK y otros paises invirtieron recurso
publico por US$ 8600 millones para la generacion
de inmunoldgicos (Carbajal, 2022), y que la infor-
macion gendmica del SARS-CoV-2 ha provenido
principalmente de instituciones ptblicas de investi-
gacion (www.gisaid.org). Sin embargo, esta vision
mercantil es congruente con el gradual abandono
del enfoque de prevencion de los Sistema Publicos
de Salud y la adopcién de la cura, y por tanto de la
salud como negocio (Franco-Giraldo, 2019; 2014;
OPS:; 2008; Frenk, 2003; Cabello, 2001). La base
genomica y funcional de las vacunas (Garcia-Ruiz
et al., 2021), y su analisis historico desde la pers-
pectiva cientifica, epidemioldgica y de los Sistemas
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Figure 2. Public web platforms developed for SARS-CoV-2/COVID-19. A. Phylogeny, phylogeography and virus diversity
generated by GISAD (www.gisaid.org). B. COVID-19 pandemic traceability reported from January to October
2021 by John Hopkins University, USA (https://coronavirus.jhu.edu/map.html). Number (x1000) of positive cases
by WHO regions. C. Number of death cases by regions.

Figura 2. Plataformas web piblicas desarrolladas para SARS-CoV-2/COVID-19. A. Filogenia, filogeografia y diversidad
del virus generadas por GISAD. B. Trazabilidad pandémica de COVID-19. Numero (x1000) de casos positivos por
regiones OMS. C. Niimero de muertes por regiones.
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from 2021 productive data (Rivas-Valencia et
al., 2021). The MJP Special Issue includes
four contributions regarding the importance of
innovating production through the use of native
resources to ensure productive sustainability with
minimum environmental impact. The focus was
to reduce dependence on foreign agricultural
supplies provided by international consortiums.
The dependence effect on international supplies
is evidenced by the COVID-19 crisis, as it has a
direct impact on global production and supply
chains. International consortiums produce supplies
of high agricultural inputs, such as chemical
fertilizers, pesticides, and hybrid and varieties
seeds, some produced by transgenic technology.
These consortiums, such as Bayer and Pfizer, may
also have commercial divisions for the human
health sector. A proposal to encourage research on
native plant germplasm was addressed with tomato
(Solanum lycopersicum) as a study case (Cortez-
Madrigal et al.,2021). In addition, biotechnological
use of microbiological resources to enhance soil
nutrient availability and plant nutrient uptake; and
the potential as control agents, were discussed
by authors from Mexican leading public research
centers (Zelaya-Molina et al., 2021; Samaniego-
Gaxiola 2021; Ayala-Zepeda et al., 2021).

Agriculture transcendence. The current consumer
society, abruptly interrupted by widespread social
confinement and distancing as mitigation strategies
against COVID-19, evidenced the intricate network
of human dependencies largely induced as essential
material needs. However, it was evident that food
and health are the true fundamental rights of life.
Agriculture, underestimated since the Industrial
Revolution as an engine of economic and financial
development on a large scale, patented its civilizing
condition and the motherhood of human culture.
The great centers of agricultural origin were

de Salud (Mora-Aguilera and Acevedo-Sanchez,
2021) son abordados en el Numero Especial RMF.

COVID-19 Y SEGURIDAD AGROALIMEN-
TARIA

La Agricultura y produccién alimentaria. En
Meéxico y otros paises, la agricultura fue declara-
da actividad esencial en el marco de la contencion
absoluta de las actividades humanas como estra-
tegia de mitigacion de la pandemia SARS-CoV-2/
COVID-19. Esto implico la continuidad producti-
va para el suministro mundial de alimentos. Con-
secuentemente, el sector agricola fue el tinico que
mantuvo un crecimiento positivo respecto a otros
sectores econdomicos. Sin embargo, esto implico
un riesgo sanitario para este sector. Este aspecto
y las estrategias implementadas para mitigarlas
se analizan en otra seccion. El aporte agricola al
PIB nacional fue abordado con datos productivos
2020 y parcialmente del 2021 (Rivas-Valencia et
al., 2021). En cuatro contribuciones del Numero
Especial RMF se expuso la importancia de inno-
var la produccion mediante el empleo de recursos
nativos para asegurar la sustentabilidad productiva,
con menor impacto ambiental, y para disminuir la
dependencia de insumos agricolas foraneos distri-
buidos por consorcios internacionales. El efecto
de la dependencia de insumos fue evidenciado por
COVID-19 al impactar directamente en cadenas de
suministros mundiales debido a la globalizacion
de procesos productivos. Insumos de alta deman-
da agricola, como semilla de hibridos y varieda-
des generadas por procesos convencionales o con
ingenieria genética, fertilizantes quimicos, y pes-
ticidas son producidos por consorcios internacio-
nales, varios de los cuales poseen también divisio-
nes comerciales para el sector salud como Bayer y
Pfizer. La propuesta de incentivar la investigacion
de germoplasma vegetal nativo fue abordado con
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the base of the demos, the evolution of language
(Goettsch et al., 2021), and the primordium of
scientific thoughts. The COVID-19 health crisis
demands a profound review of agriculture as
a cultural, tangible, and intangible heritage of
humanity, a guarantor of well-being, and a promoter
of nation’s and people’s stability. But it also calls
for a review of intensive and extensive production
models with a strong impact on the quality and
food safety, productive assets, agroecosystemic
resources, and the environment. Agriculture has
been questioned for its direct and indirect effect on
the carbon footprint (Sui and Wenquiang, 2021).
In addition, it has been postulated that Agriculture
and urbanization have caused deforestation,
enhancing the origin of zoonotic diseases (Lal,
2020). A recent paper reports that 35% of wild
plants, including emblematic crops such as coffee,
avocado, and cocoa, are threatened with extinction
due to the conversion of natural habitats for human
use. The main causes included the abandonment
of traditional agricultural methods by extensive
mechanization, widespread use of herbicides and
pesticides, invasive species and pests, as well
as contamination by genetically modified crops,
overharvesting, and logging (Goettsch et al., 2021).

Sustainable and resilient agriculture. Agriculture
lied on natural resources with high resilience and
ecosystemic contributions. The CO, sequestration
and its conversion into food is a fundamental
agricultural contribution to the carbohydrate
footprint (a positive term proposed for conversion
of CO,). Its contribution to the biogeochemical
cycles is highly dynamic and effective. Agriculture
can readily be integrated into a systemic and
sustainable environmental model with greater
efficiency than other sectors of the economy. These
sectors, however, need to be incorporated into this
model based on a deep review that includes the

el jitomate (Solanum lycopersicum) como estudio
de caso (Cortez-Madrigal et al., 2021), y el empleo
biotecnologico de recursos microbioldgicos como
fijadores de nutrientes y como agentes de control
bioldgico fueron discutidos por investigadores de
centros publicos de investigacion de vanguardia en
Meéxico (Zelaya-Molina et al., 2021; Samaniego-
Gaxiola 2021; Ayala-Zepeda et al., 2021).

Trascendencia agricola. La actual sociedad de
consumo, abruptamente interrumpida por el con-
finamiento y distanciamiento social generalizado
como estrategias de mitigacion contra COVID-19,
evidencid la intrincada red de dependencias huma-
nas en su gran mayoria inducidas como necesida-
des materiales esenciales. Sin embargo, fue evi-
dente que el alimento y la salud son los verdaderos
derechos fundamentales de la vida. La Agricultura,
subestimada desde la Revolucion Industrial como
motor de desarrollo econémico y financiero de
gran escala, patentizo su condicion civilizatoria y
madre de la cultura humana. Los grandes centros
de origen agricola fueron la simiente de los demos,
la evolucién de la lengua (Goettsch ef al., 2021) y
los primordios del pensamiento cientifico. La cri-
sis sanitaria COVID-19 obliga a una revision pro-
funda de la Agricultura como patrimonio cultural,
material e inmaterial de la humanidad, garante de
bienestar y promotor de la estabilidad de los pue-
blos. Pero, ademas, exige revisar los modelos de
produccion intensivos y extensivos con fuerte im-
pacto en la calidad e inocuidad de alimentos, ac-
tivos productivos, recursos agroecosistémicos y el
ambiente. La agricultura ha sido cuestionada por su
efecto directo e indirecto en la huella de carbono
(Sui'y Wenquiang, 2021). Ademas, se ha postulado
que la Agricultura y la urbanizacion han causado la
deforestacion, potenciando el origen de enferme-
dades zoondticas (Lal, 2020). Un reciente trabajo
reporta que 35% de las plantas silvestres, entre las
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balance between real needs and consumption. The
paradox is the growing demand for food worldwide.
Therefore, the essential nature of agriculture
transcends the current COVID-19 pandemic.
Consequently, agricultural innovation, within an
environmental and productive framework, must
be the perspective to be promoted. However, it
is necessary to recognize countries’ productive
particularities and the need for public policies that
cut across institutions and actors of the productive
sector. Similarly, FAO’s “Zero Hunger’, and the
UN’s ‘Sustainable Development’ with horizons to
2030, international policies must articulate their
traditional programmatic schemes with aggressive
and de-bureaucratizing operational and financial
strategies (UN, 2015). Otherwise, the following
UN resolution will be a utopia: ‘We are resolved
to end poverty and hunger worldwide by 2030, to
combat inequalities within and among countries,
to build peaceful, just and inclusive societies, to
protect human rights and promote gender equality
and the empowerment of women and girls, and to
ensure the lasting protection of the planet and its
natural resources’.

The essentiality of Agriculture implied
higher clinical risks to COVID-19, albeit with
lower infection rates, in the rural population.
Preliminary data on SARS-CoV-2 case fatality in
rural areas was higher (12.4%) than in urban areas
(8.4%) (Rodriguez, 2021). The explanation is the
infrastructure, human resources, and accessibility
limitations to primary and secondary health
services. The risk of contagion among agricultural
workers affected the different productive stages
and caused a contraction of local markets, mainly
supply centers in urban areas (Cruces-Pedraza,
2021; Castafieda-Cabrera et al., 2021; Cuevas-
Castilleja et al., 2021; Gonzalez-Gaona et al.,
2021; Reyes-Tena et al., 2021). However, it is
necessary to emphasize that Mexican agricultural

que se encuentran cultivos emblematicos como el
café, aguacate y cacao, estan amenazados de extin-
cion a causa de la conversion de habitats naturales
para uso humano. Las principales causas incluye-
ron el abandono de métodos agricolas tradicionales
por mecanizacion extensiva, uso generalizado de
herbicidas y pesticidas, especies invasoras y pla-
gas, aunado a la contaminacion por cultivos gené-
ticamente modificados, recoleccion excesiva y tala
(Goettsch et al., 2021).

Resiliencia y sustentabilidad agricola. La agri-
cultura se fundamenta en uso de recursos con gran
capacidad de resiliencia y fuertes aportes ecosisté-
micos. El secuestro de CO, y su conversion en ali-
mento, es la gran contribucion agricola a la huella
del carbohidrato (término propuesto en referencia
ecosistémica positiva para la conversion del CO,),
y su valor en los ciclos biogeoquimicos es alta-
mente dinamico y efectivo. La Agricultura puede
rapidamente integrarse a un modelo ambiental sis-
témico y sustentable con mayor eficiencia que otros
sectores de la economia, los cuales requieren in-
corporarse a este modelo con base en una profunda
revision que incluya el equilibrio entre necesidades
reales y consumo. La paradoja es la creciente de-
manda de alimentos a nivel mundial. Asi, la esen-
cialidad de la Agricultura trasciende la actual pan-
demia COVID-19. En consecuencia, la innovacion
agricola, en un marco ambiental y productivo, es la
perspectiva futura que debe impulsarse, en concor-
dancia con el contexto de cada pais, mediante poli-
ticas puiblicas trasversales a las instituciones y acto-
res del sector productivo. Analogamente, politicas
internacionales como ‘Hambre Cero’ de FAO y
‘Desarrollo Sostenible’ de la ONU con horizontes
al 2030 deben articular sus modelos programaticos
tradicionales con estrategias operativas y financie-
ras agresivas y desburocratizadoras (ONU, 2015).
De otra manera la siguiente resolucion de la ONU
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policies embraced neoliberalism in the 1980s.
It implied gradual elimination or privatization
of essential organizations such as FERTIMEX,
ANSA, CONAFRUT, INMECAFE, etc. With the
paradigm of modernizing the Mexican economy
(i.e., privatization), the agriculture sector was
relegated under the assumption that importation
was cheaper than production. Currently, this vision
has been partially reversed, essentially due to the
initiative of the productive sector. The COVID-19
pandemic demonstrated that only those countries
with a solid primary sector economy may guarantee
food security and strategies that made great sense
facing the pandemic.

Migrants and rural remittances. It is paradoxical
that migrants, who began their
displacement precisely because of neoliberal
policies detrimental to farming, and due to the
long relinquishment of agricultural structural
strategies, sent record remittances that impacted
mainly in Mexican rural areas (Rivas-Valencia et
al., 2021). Conversely, in the cities, employment
was canceled or precarious. The funneling of
money overseas increased. The poor ‘injecting’
and the rich ‘exporting’ capitals. Thus, facing the
COVID-19 crisis, it was the rural sector, through
production and remittances, which contributed
to its mitigation effect on the Mexican economy
(Rivas-Valencia et al., 2021). In 2020, remittances
from Mexicans (mainly from the USA) reached an
historical maximum equivalent to 3.8% of GDP,
which represented US$ 40,606.60 million, 11.4%
higher than in 2019. Similarly, as of September
2021, remittances worth US$ 37,300.00 million,
a historical record comparable to 2020 (Carbajal,
2021).

territorial

Global food production. On a global scale,
agrofood trade was US$66.703 billion, of which

sera una utopia: ‘Estamos resueltos a poner fin a
la pobreza y el hambre en todo el mundo de aqui a
2030, a combatir las desigualdades dentro de los
paises y entre ellos, a construir sociedades paci-
ficas, justas e inclusivas, a proteger los derechos
humanos y promover la igualdad entre los géneros
y el empoderamiento de las mujeres y las ninias, y
a garantizar una proteccion duradera del planeta y
sus recursos naturales’.

La esencialidad de la Agricultura implicé ma-
yores riesgos clinicos por COVID-19, aunque con
menores tasas de contagio, en la poblacion rural.
Datos preliminares sobre letalidad de SARS-CoV-2
en zonas rurales fue mayor (12.4%) que en zonas
urbanas (8.4%) (Rodriguez, 2021), en gran medi-
da por restricciones de infraestructura, recursos
humanos, e inaccesibilidad a servicios basicos de
salud. El riesgo de contagio entre trabajadores agri-
colas afectd los diferentes eslabones productivos
y provocd una contraccion de mercados locales,
principalmente centrales de abasto en areas urba-
nas (Cruces-Pedraza, 2021; Castafieda-Cabrera et
al., 2021; Cuevas-Castilleja er al., 2021; Gonzalez-
Gaona et al., 2021; Reyes-Tena et al., 2021). Sin
embargo, es necesario contextualizar que las politi-
cas agricolas, a partir de 1988 con la formalizacion
del neoliberalismo econémico, han tenido un gra-
ve deterioro con la desaparicion o privatizacion de
organismos esenciales como FERTIMEX, ANSA,
CONAFRUT, INMECAFE, etc. Con el paradigma
de modernizar la economia mexicana (i.e., priva-
tizador) se desdefid el campo con la asuncion que
era mas barato importar que producir. Actualmente,
se ha logrado revertir parcialmente esta vision, en
gran parte por iniciativa del sector productivo. La
pandemia COVID-19 demostrdé que solo aquellos
paises con una sélida economia del sector primario
pudieron garantizar su autosuficiencia y seguridad
alimentaria, estrategias que cobraron un gran senti-
do ante la pandemia.
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59.2% corresponded to Mexican sales (Villalobos-
Arambula, 2021). At the end of 2020, agricultural
and fisheries export value was the highest in 28
years since 1993 (SIAP, 2021; Rivas-Valencia et
al., 2021) (Figure 3). The sector dynamism placed
Mexico as the 12th largest agricultural producer
and 3rd in Latin America, esteeming a positive
balance in 2020 (SIAP, 2021). At this writing close,
Mexico’s GDP stands at MX$ 17°841,981 million
(+4.6%) with an employment and consumption
recovery close to pre-pandemic conditions. The
primary sector contribution was MX$ 617,130
million (INEGI, 2021). However, caution of the
Mexican economy’s recovery prevails as in the
rest of the world. Full economic reactivation may
depend on the progress of vaccination programs
against SARS-CoV-2.

Basic food basket value. Regarding the impact
of COVID-19 on food value, in terms of the basic
food basket in Mexico, measured through the
National Consumer Price Index (INPC, in Spanish)
remained relatively stable (105.9, 2019 vs. 116.9,
2021) (BANXICO, 2021), with some exceptions
in 2020 of products that decreased in price due
to consumption contraction, distribution channels
reduction, partial closure of supply centers and local
markets (Reyes-Tena et al., 2021). Specifically, the
prices of agricultural products of the basic food
basket increased from MX$ 454.9 in 2019 to 535.4
in November 2021 (INEGI, 2021), implying an
average increase of 15.3%. However, these increases
contrast with the disproportionate global increases
in computer inputs, digital services, and medicines
under the supply-demand premise, not compatible
with an international health crisis. On the other
hand, in agricultural production, the commodities’
increased value in international markets excludes
the farmer from the benefits transferred to the
intermediaries of distribution chains, traders, and

Migracion y remesas rurales. Es paraddjico que
los migrantes, quienes iniciaron su desplazamiento
territorial, precisamente por politicas neoliberales
perjudiciales para el campo, y el largo abandono de
estrategias estructurales productivas, enviaran re-
mesas récord que impactaron principalmente en los
entornos rurales mexicanos (Rivas-Valencia et al.,
2021), mientras que en las grandes urbes se canceld
o precariz6 el empleo y se acentlio la fuga de ca-
pitales nacionales. Los pobres ‘inyectando’ dinero
y los ricos haciendo ‘trasfusion’ de capitales. Asi,
ante la gran crisis COVID-19, fue el campo, por
la via productiva y las remesas, quien contribuyd a
mitigar el efecto COVID-19 en la economia mexi-
cana (Rivas-Valencia et al., 2021). En 2020, las
remesas de mexicanos residentes en el extranjero
(principalmente EUA) llegd a su maximo histori-
co equivalente al 3.8% del PIB, lo que se traduce
en US$ 40,606.60 millones, 11.4% mayor que en
2019. Similarmente, a septiembre 2021 se enviaron
remesas por US$ 37,300.00 millones, registro his-
torico comparable al 2020 (Carbajal, 2021).

Produccion alimentaria global. A escala glo-
bal, el comercio agroalimentario fue de US$
66,703 millones, de los cuales 59.2% correspon-
dio a ventas realizadas por México (Villalobos-
Arambula, 2021). Al finalizar 2020, el valor de
las exportaciones agropecuarias y pesqueras fue la
mayor en 28 afios desde 1993 (SIAP, 2021; Rivas-
Valencia ef al., 2021) (Figura 3). Este dinamismo
del sector permitié a México ubicarse como 12°
productor agropecuario y 3° en América Latina
favoreciendo una balanza positiva en 2020 (SIAP,
2021). Al cierre de este escrito, el PIB de México
se ubica en MX$ 17°841,981 millones (+4.6%) con
una clara recuperacion del empleo y del consumo
cercano a la situacion pre-pandémica, con un apor-
te del sector primario (agricola) de MX$ 617,130
millones (INEGI, 2021). No obstante, la cautela en
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Figure 3. Mexican agricultural products with the highest export values in 2020. Units in millions of dollars. Data source:

SIAP, (2021). Source: Rivas-Valencia et al., 2021.

Figura 3. Productos agricolas mexicanos con mayor valor de exportacion en 2020. Unidades en millones de délares. Fuente
datos: SIAP, (2021). Fuente: Rivas-Valencia et al., 2021.

packers. The coffee commodity, with an increase
of 103% in 2021, illustrates this fact (Hernandez,
2022;
2021). This commercial trend must be remedied

Mora-Aguilera and Acevedo-Sanchez,
under a sustainable and ‘fair’ production approach
to the environment. But also fair for farmers and
the labor producing and harvesting the food.

Conservation of productive resources. It
is possible to promote agriculture based on
agroecosystem services optimization, conservation
of productive resources, use of native germplasm,
preservation of farming knowledge, and return
of productive value to the producer (Ayala-
Zepeda et al., 2021; Cortéz-Madrigal et al.,
2021; Samaniego-Gaxiola, 2021; Zelaya-Molina
et al., 2021). However, in Mexican rural areas,
as in other countries, the agricultural production

la recuperacion prevalece para México y el resto
de mundo. Se ha pronosticado que ésta dependera
del avance de vacunacion contra el SARS-CoV-2,
lo cual permitiria la total reactivacion econdmica.

Valor de canasta basica. Respecto al impacto de
COVID-19 en el costo de alimentos, en términos de
la canasta basica en México, medido a través del
indice Nacional de Precios al Consumidor (INPC)
se mantuvo relativamente estable (105.9, 2019 vs
116.9, 2021) (BANXICO, 2021), con algunas ex-
cepciones en 2020 de productos que disminuyeron
en precio por contracciéon de consumo, reduccion
de canales de distribucion, cierre parcial de cen-
trales de abasto y mercados locales (Reyes-Tena et
al., 2021). Especificamente, los precios de produc-
tos agricolas de la canasta basica, pasaron de MX$
4549 en 2019 a 535.4 en noviembre 2021 (INEGI,
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exhibits great diversity in terms of technology,
culture and social organization. Simplifying to
one production model is not feasible. A single
model may not be in agreement with regional
biotic and abiotic complexity and to the specific
production unit conditions. Agriculture cannot be
conceived as bio-factories with standardized and
seasonally reproducible processes. It is necessary
to differentiate, for example, technified production
systems from traditional, subsistence or organic
systems, which have less impact on soil and plant
microbial systems.

Technified production systems (i.e., generally
extensive monocultures of commercial varieties,
use of fertilizers, agrochemicals, and costly
irrigation systems, etc.) can have a strong impact
on productive (i.e., soil, water, varieties) and
environmental resources. But they are also the
biggest food producing units. Therefore, the great
agricultural challenge is to find a balance between
systems created to meet the world’s great food
needs, the preservation of productive resources,
and minimum environment impact. But this only
possible with a comprehensive public policies
framework including research, and development
and technological innovation (R + D +I).

The importance political-scientific
framework is illustrated by the gradual elimination,
for almost two decades, of methyl bromide
from world agriculture (SISSAO, 2014), and
the current process to eliminate glyphosate
from Mexican

of a

agriculture  (https://www.gob.
mx/semarnat/articulos/por-que-decir-no-al-
glifosato?idiom=es). However, an innovation
is linked to other technological developments.
Its elimination or modification must include
an integrated approach to generate effective
alternatives. For example, transgenic varieties,
such as glyphosate-resistant soybean, or pest-

resistant corn using the Bt gene. Bayer-Monsanto’s

2021), implicando un incremento promedio de
15.3%. Sin embargo, estos incrementos contrastan
con los aumentos mundiales desproporcionados
en insumos computacionales, servicios digitales y
medicamentos bajo la premisa de oferta-demanda,
no compatible con una contingencia de salud in-
ternacional. Por otra parte, en produccion agricola,
el incremento del valor de alimentos en mercados
internacionales excluye al productor de los bene-
ficios transferidos a cadenas de distribucion de
intermediarios, comercializadoras y empacadoras.
El caso del café, con un incremento del 103% en
2021, ilustra esta realidad (Hernandez, 2022; Mo-
ra-Aguilera and Acevedo-Sanchez, 2021). Esta ten-
dencia comercial debe subsanarse bajo un enfoque
de produccion sustentable y ‘justa’ al ambiente.
Pero también justa para aquellas(os) que cultivan y
cosechan los alimentos.

Conservacion de activos productives. Es posi-
ble impulsar una Agricultura fundamentada en la
optimizacion de servicios agroecosistémicos, con-
servacion de activos productivos, uso de materiales
vegetales nativos, preservacion de saberes, retorno
de valor productivo al productor (Ayala-Zepeda
et al., 2021; Cortéz-Madrigal et al., 2021; Sama-
niego-Gaxiola, 2021; Zelaya-Molina et al., 2021).
Sin embargo, el entorno rural de México y de todos
los paises con produccion agricola, es tecnologica,
cultural y socialmente muy diverso. Simplificar a
un modelo productivo seria equivocado. No estaria
acorde con la complejidad bidtica y abidtica regio-
nal y particular a cada unidad de produccion. La
Agricultura no puede concebirse como biofabricas
con procesos estandarizados y reproducibles esta-
cionalmente. Es necesario diferenciar, por ejemplo,
los sistemas productivos tecnificados, de aquellos
tradicionales, de subsistencia, u organicos, los cua-
les tienen un menor impacto en los sistemas micro-
bianos del suelo y planta.
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HT3 Smartstax Pro corn was recently banned by
COFEPRIS Mexico for human consumption. This
variety integrates genes involved in the Bf toxins
production and genes for tolerance to glyphosate
(established as a probable carcinogen by WHO in
2015), glufosinate and dicamba, three herbicides
that broaden the spectrum of biological action.
The use of these herbicides may affect plant and
diversity and
pressures no yet well studied. But it technology
enables extensive production of crops such as
soybeans and corn. Vanning glyphosate de facto
eliminates the business of transgenic varieties.

microbial introduces selective

Food safety and human health. High tech
agriculture represents a significant investment
risk due to sensible profit, conditioned by
multiple factors being the perishable commodities
condition the most important. It limits a broad
market penetration and commercial time frames.
Marketing is constrained and limited to pre-
established agreements. For this production type
Good Agricultural Practices (GAP) and Good
Manufacturing Practices (GMP) were adopted in
the 1990s for food safety. That is food without,
or minimum, physical, chemical, or biological
contaminants at production and packing sites.
GAP and GMP standards represent an increase in
production cost. However, the establishment of
sanitizing measures towards COVID-19 (Mufoz-
Castellanos et al., 2021; Schneegans-Vallejo et al.,
2021), were feasible by using infrastructure already
adopted such as restrooms and hygiene centers for
hand washing. The hygienist organizational culture
was already in place (Vargas-Arispuro et al.,2021).
GAP and GMP are essential to reduce the risk of
human diseases, mainly due to enterobacteria
(Salmonellosis) or vibrios (cholera). In fresh
consumption, food safety is critical, as in berries,
vegetables, and fruits. High technology production,

Los sistemas productivos tecnificados (i.e.,
monocultivos generalmente extensivos, insumos
varietales, fertilizantes, agroquimicos, sistemas de
riesgo, etc.) pueden tener un fuerte impacto en los
activos productivos (i.e., suelo, agua, variedades) y
ambientales. Pero también son los que producen el
mayor volumen de alimentos. El gran reto agrico-
la es encontrar el balance entre sistemas creados
para satisfacer las grandes necesidades mundia-
les de alimentos con la preservacion de recursos
productivos y por ende del ambiente. Pero esto solo
sera posible en el marco de politicas publicas que
incluya la investigacion, desarrollo e innovacion
tecnoldgica (I + D +i).

La importancia de un marco politico-cientifico
se ilustra con la eliminacioén gradual, por casi dos
décadas, del bromuro de metilo de la agricultura
mundial (SISSAO, 2014), y el actual proceso para
eliminacion del glifosato de la agricultura mexicana
(https://www.gob.mx/semarnat/articulos/por-que-
decir-no-al-glifosato?idiom=es). Sin embargo, una
innovacion esta vinculada a otros desarrollos tec-
nologicos. Su eliminacion o modificacion debe in-
cluir un enfoque integral para generar alternativas
efectivas. Por ejemplo, variedades transgénicas,
como la soya resistente al glifosato, o el maiz re-
sistente a plagas mediante el gen Bz. El maiz HT3
Smartstax Pro, de Bayer-Monsanto, recientemente
fue prohibido por COFEPRIS México para consu-
mo humano. Esta variedad integra genes involu-
crados en la produccion de toxinas Bt y genes de
tolerancia al glifosato (establecido como probable
cancerigeno por la OMS en 2015), glufosinato y
dicamba, tres herbicidas que amplian el espectro de
accion bioldgica. El uso de estos herbicidas puede
efectar la diversidad vegetal y microbiana e intro-
duce presiones selecctivas poco estudiadas. Pero
posibilita la produccion extensiva de cultivos como
soya y maiz. Presindir del glifosato elimina de fac-
to el negocio de variedes transgénicas.
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generally associated with agro-export models, has
contributed to human health mainly by preventing
microbiological risks. A human disease outbreak
due to products obtained at point-of-sale can be
traceable.

The successful food safety approach in crops is
analogous to animal production. However, in this
case, the limited biological barriers with humans
allowed recurrent emergence of zoonotic diseases,
as exemplified with the coronaviruses, SARS-
CoV-2, and orthomyxoviruses, with the influenza
virus. In Mexico, there is the precedent of the
2009 epidemic outbreak of the Influenza A HINI,
becoming pandemic. This variant originates from
a virus mutation in a pork farm. Similarly, the
first 1997 outbreak of avian Influenza A H5NI in
Hong Kong was associated with a chicken farm.
Prevention of human diseases requires a systemic
approach toward food quality produced in healthy
environments, therefore crop production must
be integrated with animal farming and human
population in the vision of ‘omne health® a new
‘health architecture’ proposed by WHO (https:/
www.who.int/es/news-room/commentaries).

International plant health. The international
phytosanitary approach includes not only food
safety strategies. It also incorporates measures to
contain pest movement (e.g., pathogens, weeds,
insects, etc.) at regional and transboundary levels.
A phytosanitary certificate is an internationally
adopted instrument developed under the preventive
exclusion principle. It explains the success of
Mexican growing export volumes (Rivas-Valencia
et al., 2021). In this context, international efforts
toward health production were recognized by FAO/
UN, paradoxically in the same year that COVID-19
was declared a pandemic, for its contributions
to guaranteeing world food production while
minimizing sanitary risks (Gutiérrez-Samperio,

Inocuidad y salud. La tecnificacion en agricultura
representa un alto riesgo debido al margen de utilidad
muy sensible, condicionado por multiples factores,
el mas débil es la condicion perecedera de productos
cosechados, que impide crear estrategias de mercado
de amplia penetracion y largo plazo. En consecuen-
cia, la mercadotecnia es limitada y acotada a com-
promisos preestablecidos de compra-venta. A pesar
de ello, en este tipo de agricultura, desde los 90°s se
adoptaron estandares de buenas practicas agricolas
(BPA) y de manufactura (BPM) para la produccion
y comercializacion, con el fin de satisfacer la de-
manda de productos agricolas inocuos, i.e., libre de
contaminantes fisicos, quimicos o biologicos. La
aplicacion de estas normas y regulaciones de BPA
y BPM representa un incremento del costo produc-
tivo. Sin embargo, el establecimiento de medidas
sanitizantes emergentes ante COVID-19 (Muiioz-
Castellanos et al., 2021; Schneegans-Vallejo et
al., 2021), fueron rapidamente implementadas
por infraestructura instalada, por ejemplo, bafios y
centros de higiene para lavado de manos, y por la
existencia de una cultura organizacional higienista
(Vargas-Arispuro et al., 2021). Por el consumo en
fresco, cultivos como berries, hortalizas y frutales,
las BPA y BPM son fundamentales para reducir
riesgos de enfermedades en humanos principal-
mente por enterobacterias (Sa/monelosis) o vibrios
(Colera). Este enfoque productivo, generalmente
asociado a modelos agroexportadores, ha contri-
buido a preservar la salud humana principalmente
de riesgos microbiologicos. En caso de brotes de
enfermedad en centros de consumo humano, per-
mite la trazabilidad comercial.

El marco de inocuidad exitoso en alimentos
vegetales, es analogo en produccion animal. Sin
embargo, en este sector las limitadas barreras bio-
logicas con el humano han permitido la recurren-
te emergencia de enfermedades zoondticas. Es el
caso de los coronavirus, como SARS-CoV-2, y los
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2021). This phytosanitary approach has conceptual
and methodological strengths that could provide a
rational framework for the human and animal health
systems (Mora-Aguilera and Acevedo-Sanchez,
2021; Mora-Aguilera et al., 2021). Similarly,
Pérez-Hernandez and coworkers (2021), adapted
for plant epidemics a spatial analytical approach
developed for COVID-19.
cross-cutting applicability is possible because is
based on populations and the universal principle
of contagion, which operates in the time-space
dimension. The CP-LANREF team developed an
Epidemiological Surveillance System for SARS-
CoV-2/COVID-19 using phytosanitary experiences
(Mora-Aguilera et al., 2022).

Epidemiological

Agriculture policies and human health. The
resilience of agricultural practices is inherent to the
changing environment and the need for continuous
adaptation along the production cycle. The
epistemological and heuristic nature of agriculture,
together with the increase in food global demands,
represents an agricultural-sector opportunity in
the face of COVID-19. The productive sector
responsiveness is fundamental to influence public
policy and agricultural planning to maintain the
production and consumption dynamic. A search
for a new agricultural paradigm is also a challenge.
For example, the export-extensive vision must
be adapted to small producers by identifying
opportunities in local consumption markets whereas
optimizing agricultural practices with organic and
biological inputs viable for small-scale agriculture
(Cuevas-Castilleja et al., 2021; Ayala-Zepeda et
al., 2021; Samaniego-Gaxiola, 2021; Zelaya-
Molina et al., 2021). Agricultural policies cannot
be established with the same free-market principles
applied in secondary and tertiary economic sectors.
However, even in these cases, prevails a recurrent
government ‘rescue’ upon business ‘mistakes’.

orthomyxovirus, con el virus de la influenza. En
Meéxico, existe el antecedente del brote epidémico
en 2009 que origind la pandemia de Influenza A
HINI. Esta variante derivo de una mutacion viral
en una granja porcina. Similares eventos condu-
jeron al primer brote de Influenza aviar A H5N1
de 1997 en Hong Kong, a partir de una granja de
pollos. En consecuencia, el riesgo sanitario es sis-
témico e indica que la salud de cultivos agricolas
debe integrarse a la salud animal y humana en la
vision de ‘una misma salud’ una nueva ‘arquitec-
tura sanitaria’ propuesta por la OMS (https.://www.
who.int/es/news-room/commentaries).

La fitosanidad internacional. El enfoque fitosa-
nitario internacional incluye no solo estrategias de
inocuidad, también incorpora medidas para conte-
ner y limitar la movilizacion de plagas (p.e., pa-
tdgenos, malezas, insectos, etc.) a nivel regional y
transfronterizo. El certificado fitosanitario o de mo-
vilizacion es un instrumento internacional de gran
importancia operado bajo el principio preventivo
de exclusion y que explica los crecientes volume-
nes de exportacion de México (Rivas-Valencia et
al., 2021). En este contexto, la sanidad agricola ha
sido reconocida por la FAO/ONU, paradoéjicamen-
te el mismo afio de la declaratoria de COVID-19
como pandemia, por sus aportes en garantizar la
produccion mundial de alimentos minimizando
riesgos sanitarios (Gutiérrez-Samperio, 2021). El
modelo fitosanitario posee fortalezas conceptuales
y metodoldgicas que podrian analizarse y transfe-
rirse en el contexto de la salud humana y animal
(Mora-Aguilera and Acevedo-Sanchez, 2021;
Mora-Aguilera et al., 2021). Analogamente, Pérez-
Hernandez y colaboradores (2021), adaptaron para
epidemias de plantas un enfoque espacial analitico
implementado para COVID-19. La transversalidad
aplicativa epidemioldgica es posible porque se fun-
damenta en la poblacion y en el principio universal
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For example, Fobaproa (1994) in Mexico, and
the real estate bubble (2008) in the USA which
has a worldwide impact. ‘Protectionist’ policies
prohibited in agricultural trade agreements have
been ineffective because countries require a food
production guarantee. Producers are fully aware
of the economic-political frameworks needed to
provide high-risk investments certainty. As an
example, in Mexico, Aguascalientes producers
of guava reported a lack of economic-policy
protection against competitiveness detriment,
which worsened with the COVID-19 pandemic
(Gonzalez-Gaona et al.,2021). In contrast, avocado
producers had strong government support, placing
this sector in the first position worldwide making a
significant contribution to the country’s economy
(Rivas-Valencia et al., 2021; Castafieda-Cabrera et
al.,2021).

New productive paradigm. Agriculture, in its
biological, technological,
economic diversity, faces the opportunity to
develop a new productive paradigm, currently

socio-cultural, and

based on monoculture + genetics (varieties)
+ chemistry (fertilizers and pesticides), and to
venture into innovative models for national and
international trade. The objective is to benefit
producers-consumers, to guarantee security and
food safety, and in agreement with international
policies of sustainable development (UN), climate
mitigation (IPCC), and protection of human health
(WHO).

The pandemic represents digital and
technological innovation challenges for Mexican
and global agriculture leading to frontier research.
For instance, there is a need for scaling and
optimizing the biological and environmental
functional relationships towards sustainable
agriculture. Research also requires new approaches

to develop and enhance productive knowledge

de contagio, el cual opera en la dimension tiem-
po-espacio. El equipo CP-LANREF desarroll6é un
Sistema de Vigilancia Epidemiol6gica para SARS-
CoV-2/COVID-19 empleando experiencias fitosa-
nitarias (Mora-Aguilera et al., 2022).

Politica agricola y salud humana. La resiliencia
tecnoldgica de la Agricultura es inherente a la na-
turaleza cambiante del ambiente y a la necesidad
adaptativa el proceso productivo incluso dentro de
un mismo ciclo de produccion. La naturaleza epis-
temologica y heuristica de la Agricultura, aunada al
incremento de la demanda internacional de alimen-
tos representa un area de oportunidad para el sector
agricola ante COVID-19. La capacidad de reaccion
del sector productivo es determinante para incidir
exitosamente en politica piblica y planeacion agri-
cola, con el fin de mantener la dindmica productiva
mediante el fortalecimiento de cadenas de consu-
mo y suministro, pero también para la busqueda de
un nuevo paradigma productivo. Por ejemplo, la
vision exportadora-extensiva, debe adaptarse a pe-
quefios productores identificando areas de oportu-
nidad en mercados de consumo local optimizando
practicas agricolas con insumos organicos y biold-
gicos viables a una agricultura de pequefia escala
(Cuevas-Castilleja et al., 2021; Ayala-Zepeda et
al., 2021; Samaniego-Gaxiola, 2021; Zelaya-Mo-
lina et al., 2021). Las politicas agricolas no pueden
regirse con los mismos principios del libre mercado
del sector secundario y terciario, a pesar que estos
son constantemente ‘rescatados’ con recursos pu-
blicos ante crisis creadas por ‘errores’ de los mis-
mos sectores. Por ejemplo, Fobaproa (1994) en
Meéxico y la burbuja inmobiliaria (2008) en EUA
con impacto mundial. Las politicas definidas como
‘proteccionistas’, prohibidas en el contexto de tra-
tados agricolas comerciales, en la practica han sido
inoperantes ya que los paises requieren asegurar la
produccion de alimentos. Los productores son ademas

SPECIAL IsSUE: CoviD-19 AND PLANT HEALTH, NOVEMBER, 2021 27



MExicAN JOURNAL oF PHYTOPATHOLOGY
RevisTA MEXICANA DE FITOPATOLOGIA

FuLLy BILINGUAL

applicable to innovative technology with an impact
on extensive, intensive, traditional, and organic
agriculture. The current academic and productivity
tendency, largely encouraged by institutional
should agricultural
innovation products as a goal equivalent to the
‘virtuous’ (or distorted) impact factor of highly
cited journals. In agriculture, It is not technology
the true factor of effectiveness?

Achieve global food demands, sustainability,
and food security to face COVID-19 and other
potential health issues, under the constrain of global

competencies, consider

agricultural supply chains crisis (required mainly by
medium and high technology agriculture), represent
a great opportunity to build the agriculture of the
future, environment-friendly, reaching the food
and health challenges (Ayala-Zepeda et al., 2021;
Cortez-Madrigal et al., 2021; Gutiérrez-Samperio,
2021; Samaniego-Gaxiola, 2021; Zelaya-Molina et
al.,2021).

Global supply chains and Agriculture. The
disruption of industrial supply chains, including
the agro-industrial (e.g., production of by-products
and processed products) will continue to be a
risk factor for the reactivation of national and
international economies facing the fourth global
epidemic wave. For example, the current chips
and semiconductors deficit is causing interruption
or production reduction in the automotive and
electronics industries. Container shortages (real
or simulated) are impacting flow and commodities
including  agricultural  goods,
increasing international prices, and inflationary
rises. Low cardboard and glass availability has
affected the production of packaging systems
impacting bottled products commercialization such
as tequila, beer, and others. Even with this adverse
scenario, the interruption of continuous food
supply occurred to a lesser degree than expected,

movements,

consientes que requieren un marco economico-
politico que proporcione certidumbre a sus inver-
siones de alto riesgo. Por ejemplo, productores de
guayabo de Aguascalientes, México reportaron una
desproteccion de politicas economicas en detri-
mento de competitividad de la cadena productiva
del cultivo, lo cual se agudiz6 durante la pandemia
por COVID-19 (Gonzalez-Gaona et al., 2021). En
contraste, productores de aguacate han tenido un
fuerte apoyo federal garantizando a México la
primera posicion mundial productiva con fuerte
contribucioén en la economia nacional (Rivas-Va-
lencia et al., 2021; Castafieda-Cabrera et al., 2021).

Nuevo paradigma productivo. La Agricultura, en
su diversidad biologica, tecnologica, socio-cultural
y econdmica enfrenta la oportunidad de desarrollar
un nuevo paradigma productivo, actualmente ba-
sado en el monocultivo + genética (variedades) +
quimica (fertilizantes y pesticidas), y de incursio-
nar en modelos innovadores de comercio nacional
e internacional. El objetivo debe responder eficaz-
mente en beneficio de productores-consumidores,
y garantizar la seguridad y calidad alimentaria en
el contexto de politicas internacionales de desarro-
llo sostenible de la ONU, reduccion del impacto
climatico de la IPCC y la procuracion de la salud
humana de la OMS.

La pandemia representa un reto y oportunidad
para el agro mexicano y mundial en materia de in-
novacion digital y tecnoldgica que derive en inves-
tigacion de frontera. Es necesario escalar y optimi-
zar las relaciones benéficas de funcionalidad biold-
gica y ambiental hacia una agricultura sustentable.
También es necesario reenfocar la investigacion
para generar y potenciar el conocimiento produc-
tivo aplicable al desarrollo tecnoldgico innovador
con impacto en la agricultura extensiva, intensi-
va, tradicional y organica. El modelo académico y
productivista que actualmente prevalece, en gran
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at least for agricultural countries such as Mexico
with important local and regional distribution
networks. Despite the risk of disease for harvesting,
processing, transporting and distributing food labor,
adherence to prevention guidelines in production
units allowed their operation (Castafieda-Cabrera et
al., 2021; Cuevas-Castilleja et al., 2021; Gonzalez-
Gaona et al., 2021; Reyes-Tena et al., 2021).
Industrial suppliers for cropping have reduced their
activitiesduringthe COVID-19pandemic. However,
the supply problem has affected differentially
depending on the scale of agricultural production
(Cuevas-Castilleja et al., 2021; Gonzalez-Gaona et
al., 2021). Extensive agriculture could be the most
affected, because its production requires diverse
and high inputs volumes (fuel, seeds, fertilizers,
pesticides, lubricants, spare parts, equipment, etc.),
while small producers have been little affected.
This segment uses their supplies or exchange
(seeds, manure as organic matter, etc.), or acquires
them in local or regional markets. This productive
resilience was illustrated with urban agriculture in
CDMX (Cuevas-Castilleja et al., 2021).

Local supply chains. The COVID-19 crisis in
Mexico showed that agricultural commodity
diversity played a fundamental role in ensuring a
supply of domestic market and auto consumption.
This reduced the impact on product shortages or
the basic food basket cost increase, unlike other
countries, mainly European, which were highly
dependent on imports of fresh products. Rural and
urban central markets maintained the operation
applying COVID-19 prevention measures, some
were shut down for a few days in high epidemic
intensity (Cuevas-Castilleja et al., 2021; Gonzalez-
Gaona et al., 2021; Castaiieda-Cabrera et al., 2021;
Cruces-Pedraza, 2021). The central agricultural
market (CEDA in Spanish) in CDMX, the major in
Mexico, has 327 hectares for operation and selling

medida incentivado por sistemas de competencias
institucionales, debe considerar productos de inno-
vacion agricola como una meta equivalente al vir-
tuoso (o desvirtuado) factor de impacto de revistas
de alta visibilidad y citacion. En Agricultura, ;No
es el impacto en tecnologia el verdadero factor de
efectividad?.

En el contexto de COVID-19, la ventana de
oportunidad ante la necesidad mundial de alimentos,
la sustentabilidad y seguridad alimentaria por la
crisis de suministros de insumos requeridos, prin-
cipalmente por la agricultura de mediana y alta
tecnologia, debe aprovecharse para construir una
Agricultura del futuro acorde a los grandes retos
climaticos, alimentarios y de salud (Ayala-Zepeda
et al., 2021; Cortez-Madrigal et al., 2021; Gutié-
rrez-Samperio, 2021; Samaniego-Gaxiola, 2021;
Zelaya-Molina et al., 2021).

Cadenas globales de suministro y Agricultura.
La ruptura de cadenas de suministro industrial, in-
cluyendo la agroindustrial totalmente dependiente
de insumos internacionales, continuard siendo un
factor de riesgo para la apertura y reactivacion eco-
ndmica nacional e internacional ante una pandemia
que transita en su cuarta ola mundial. Por ejemplo,
el actual déficit de chips o semiconductores ha oca-
sionado el cese o reduccion de produccion en la in-
dustria automotriz y electronica. El déficit de con-
tenedores (real o simulado) esta impactando el flujo
y movilizacion de mercancias, incluyendo agrico-
las, incrementando los precios internacionales y la
inflacion en mercados de consumo. La baja dispo-
nibilidad de cartén y vidrio ha afectado la produc-
cion de sistemas de embalaje que impactan en la
comercializacion de productos embotellados como
tequila, cerveza y otros. Aun con los escenarios ad-
versos, la interrupcion del suministro continuo de
alimentos ocurrié en menor grado de lo esperado,
al menos para paises con produccion agricola como
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providing 80% and 30% of Mexican city and
national demand. This Central has remained active
throughout the pandemic despite an epidemic
outbreak detected in April 2020, which was
promptly mitigated through sanitation, controlled
access, sampling, confinements,
hospital care, etc. (Bolafios and Gonzalez, 2020).
In this market, the ‘CEDA to your house’ (‘CEDA
a domicilio”) program was implemented on March
23, 2020 as an alternative for purchasing and

delivering products at home without the implicit

preventive

risk (https://www.cedaadomicilio.com/).
PLANT HEALTH AND COVID-19

Plant health and trade. Mexico maintained its
phytosanitary policies focused on plant health, food
safety, and security during the COVID-19 pandemic
(Rivas-Valencia et al., 2021). At the national
level, the National Campaigns and Phytosanitary
Epidemiological Surveillance Programs continued
operating. These strategies are fundamental to
reducing pest entry risk and potential production
losses on selected crops (SIRVEF, 2021). Activities
included protection and surveillance for more than
35 pests of economic and/or quarantine importance
(Rivas-Valencia et al., 2021). These activities
allow the issue of export certificates favoring the
international fresh products trade. In addition
to these efforts, on February 28, 2020, the pilot
program for an electronic phytosanitary certificate
(ePhyto) was announced to streamline trade
between Mexico and the USA (SENASICA, 2021).
The Mexican Digital Window for Foreign Trade
(VDMCE, in Spanish), created in 2013, has also
been fundamental to continue agricultural trade,
improving the commodities release efficiency
at ports entry. This instrument, created by the
Mexican government to guarantee trade and supply,
has contributed to SARS-CoV-2 prevention by

Meéxico con redes locales y regionales de distribu-
cion. A pesar del riesgo para personal empleado en
cosecha, procesamiento, transporte y distribucion
de alimentos, la adherencia a los lineamientos de
prevencion en las unidades de produccion permi-
tié mantener en operacion las unidades productivas
(Castafieda-Cabrera et al., 2021; Cuevas-Castilleja
et al., 2021; Gonzalez-Gaona et al., 2021; Reyes-
Tena et al., 2021).

Procesos industriales, proveedores de insumos
para la agricultura como combustibles, semillas,
fertilizantes, plaguicidas, etc., han reducido sus ac-
tividades durante la pandemia COVID-19. No obs-
tante, el problema de insumos ha afectado diferen-
cialmente dependiendo de la escala de produccion
agricola (Cuevas-Castilleja ef al., 2021; Gonzalez-
Gaona et al., 2021). La agricultura extensiva, po-
dria ser la mas afectada, debido a que su produccion
requiere de una variabilidad y altos volumenes de
insumos (semillas, fertilizantes, plaguicidas, lubri-
cantes, refacciones y equipos, combustibles, etc.),
mientras que pequefios productores han sido poco
afectados, ya que utilizan insumos propios o por
trueque (semillas, estiércol como materia organica,
etc.), o los adquieren en mercados locales o regio-
nales. Esta resiliencia productiva se ilustré con el
estudio de caso de productores urbanos de CDMX
(Cuevas-Castilleja et al., 2021).

Cadenas de suministro local. La fase de contin-
gencia de COVID-19 en México evidencié que
la diversidad de productos agricolas tuvo un rol
fundamental para asegurar el abastecimiento del
mercado interno y consumo propio. Esto redujo el
impacto en carencia de productos o precios de la
canasta basica, a diferencia de otros paises, prin-
cipalmente europeos, altamente dependientes de la
importacion de productos frescos. Los mercados
locales, rurales y urbanos (centrales de abasto) es-
tuvieron en funcionamiento aplicando medidas de

SPECIAL IsSUE: CoviD-19 AND PLANT HEALTH, NOVEMBER, 2021 30



MEXxICAN JOURNAL oF PHYTOPATHOLOGY

FuLry BILINGUAL REVISTA MEXICANA DE FITOPATOLOGIA

Table 1. Thematic category, institutions, main conclusions and authorship of 31 contributions included in the Special
Number RMF ‘COVID-19 and Plant Heath’. Pandemic period 2020-2021.
Cuadro 1. Categoria tematica, instituciones, principales conclusiones y autorias de 31 contribuciones que constituyen el

Numero Especial RMF ‘COVID-19 y Fitosanidad’. Periodo pandémico 2020-2021.

Categoria Institucién Conclusiones Principales Referencias
- Personas con comorbilidades, menores de edady ~ Gutiérrez-Samperio, 2021;
EUA: UNL no vacunadas, tienen mayor riesgo de contagio. Cruces-Pedraza, 2021;

Virus, enfermedad y

México: COLPOS,

- Creacion de protocolos de manipulacion de
alimentos y desinfestantes para inactivar SARS-
CoV-2.

Garcia-Ruiz et al., 2021;
Vargas-Arispuro et al., 2021;
Mora-Aguilera and Acevedo-

epidemiologia S?I;DMUACH, - El riego de contaminacion de alimentos por Sanchez, 2021;
SARS-CoV-2 es bajo por BPA y BPM Mufioz-Castellanos ez al., 2021;
- Estudios de SARS-CoV-2, permitira entender Alvarez-Maya et al., 2021;
procesos evolutivos y clinicos. Schneegans-Vallejo et al., 2021
- La agricultura mexicana, unico sector con
crecimiento positivo.
i - Alternativas sustentables y de bajo impacto Rivas-Valencia et al., 2021;
Meéxico: INIFAP, . ; . .
COVID-19 ambiental coadyuva la produccion de alimentos Zelaya-Molina et al., 2021;
. CNRG-INIFAP, . .
y seguridad IPN-CIIDIR sanos. Samaniego-Gaxiola 2021;
agroalimentaria ITSON i - El control biolégico incentiva una agricultura Cortez-Madrigal et al., 2021;
autosustentable. Ayala-Zepeda et al., 2021
- El desabasto de insumos agricolas se registré en
areas de agricultura extensiva.
- La resiliencia de productores y técnicos, impulso
EUA: MSU el uso de tecnologia digital para el manejo de Pérez-Hernandez et al., 2021;
Fitosanidad cultivos. Cuevas-Castilleja et al., 2021;
COVID-19 Y México: UACh, - El desabasto de mano de obra agricola e insumos,  Reyes-Tena ef al., 2021,
UNAM, gener6 pérdidas economicas. Castaiieda-Cabrera et al., 2021;
TecNM - Las zonas rurales agricolas presentaron menor Gonzalez-Gaona et al., 2021
namero de contagios vs zonas urbanas.
Meéxico: UACh, - COVID-19 evidenci6 fragilidad en la ensefianza- Zamo;a-Macorra 20?1;
L .. Manoj-Kumar, 2021;
UNAM, aprendizaje bajo un entorno digital. .
. . . Santoyo, 2021;
. UMSNH, IPN- - En pandemia, aument? los costos / uso en equipo .
Docencia ¢ . . O . Calvo-Araya, 2021;
investigacion CeProBi, UIEP de computo y servicio de internet. Solano-Baez ef al.. 2021:
& - El entorno académico demostro resiliencia . ’ ;
. L . . Fajardo-Franco and Aguilar-
Costa Rica: UCR,  direccionado a esfuerzos educativos, reflexivos y, )
UNA simpatéticos con el estudiante Tlatelpa, 2021;
p ’ Granados-Montero, 2021
- La ensefianza-aprendizaje y/o investigacion fue
continud a las plataformas digitales. Gonzalez-Cruces, 2021;
- Se gestaron alternativas de vinculacion con otras Gonzalez-Meléndez, 2021;
La vision e instituciones, investigadores y estudiantes en de la Hoz-Ruiz, 2021;
México: UNAM, . .
COVID-19 UAM-X. UAT pandemia. Garcia-Reynoso, 2021;

del estudiante

- El rezago digital a plataformas digitales evidencio
deficiencia de aprendizaje.

- Se comprometi6 la calidad del postgrado por paro
parcial o total de instituciones educativas.

Villalobos-Camacho, 2021;
Rubio-Tinajero y
Zapata-Contreras, 2021

reducing the interaction between employees and
users (SENASICA, 2021; https://bit.ly/3owWz6h).
In addition to these actions, the majority of official
procedures have migrated to a virtual modality,

prevencion COVID-19, algunos con cierres por al-
gunos dias en fases de alta contingencia epidémica
(Cuevas-Castilleja et al., 2021; Gonzalez-Gaona et
al., 2021; Castafieda-Cabrera et al., 2021; Cruces-
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favoring procedures speedup and social distancing
compliance.

New pathogen and resilience.
COVID-19 pandemic, Reyes-Tena  and
collaborators (2021) reported for the first time
Clavibacter michiganensis subsp. michiganensis

During the

(Cmm) on jitomate (Solanum Ilycopersicum) in
Michoacan, Mexico. Production losses were 10%
compared to 2020 in absence of the pathogen. At
ending this document, authors were contacted for a
2021 update: ‘Concerning Cmm, we have learned
to live with it; it is no longer a serious problem
in macro-tunnel but in the open field’. In addition,
‘The tomato price in 2021 has been much better
and farmers have done well. This example shows
farmers’ resilience toward crops health problems
and the risk dynamics in farming. On the contrary,
with the new COVID-19 disease, the Public
Health Systems were not prepared to face a global
health crisis. Likewise, the population was not
psychologically prepared to face a collective threat
due to the individualization of the curative patient-
disease model. Eventually, the COVID-19 disease
must be accepted as part of the respiratory human
diseases (Mora-Aguilera and Acevedo Sanchez,
2021).

The strategies proposed by WHO and health
institutions are based on reactive actions based
on hygienist experiences of the mid-19th century,
effective in another socio-economic, scientific,
and geopolitical reality. Currently, the lack of a
Pansystemic Model to restore prevention should be
remedied (Mora-Aguilera and Acevedo-Sanchez,
2021). Vaccination, the main global mitigation
strategy, is a limited strategy due to commercial
interests and because it does not represent a
sustainable health model in concurrency with other
human epidemics.

Pedraza, 2021). La Central de Abastos de produc-
tos agricolas en CDMX, la principal en México,
cuenta con 327 hectareas de area operativa para
acopio y venta abasteciendo 80% de la demanda de
la capital mexicana y 30% del mercado nacional.
Esta Central se ha mantenido activa durante toda la
pandemia a pesar de un brote epidémico detectado
en abril 2020, intervenido oportunamente con sa-
nitizacion, acceso controlado, muestreos, confi-
namientos, atencion hospitalaria preventiva, etc.
(Bolafos y Gonzalez, 2020). En este mercado, el
programa ‘CEDA a domicilio’ se instaur¢ el 23 de
marzo 2020 como alternativa para compra y entre-
ga de alimentos a domicilio sin el riesgo implicito
por compras presenciales (https://www.cedaadomi-
cilio.com/).

FITOSANIDAD Y COVID-19

Fitosanidad y comercio. Durante el proceso pan-
démico, México mantuvo su politica fitosanitaria
enfocada a sustentar la sanidad, inocuidad y se-
guridad de productos agricolas (Rivas-Valencia et
al., 2021). A nivel nacional continu6 la operacion
de Campaiias de Prioridad Nacional y Programas
de Vigilancia Epidemiolégica Fitosanitaria, fun-
damentales para reducir riesgos de ingreso de pla-
gas y potenciales pérdidas productivas en cultivos
de importancia econéomica (SIRVEF, 2021). Es-
tas actividades incluyeron acciones de proteccion
y vigilancia en mas de 35 plagas de importancia
economica y/o cuarentenaria (Rivas-Valencia et
al., 2021). Estas actividades permiten la emision
de certificados de exportacion, lo cual favorece y
promueve el comercio internacional de productos
frescos. Aunado a estos esfuerzos, el 28 de febrero
2020 se anuncio el programa piloto de certificacion
electronica fitosanitaria (ePhyto) para agilizar el in-
tercambio comercial entre México y Estados Uni-
dos (SENASICA, 2021).
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Epidemics and endemicity. In crop production,
with historical recurred epidemics, it is understood
that the transition from epidemic to an endemic
condition is part of the biological balance
and production systems. Determining when a
pathogenic agent has become established in the
host population, with the consequent management
strategy change, will also be a determining factor
in COVID-19. However, as long as pharmaceutical
companies determine the global COVID-19
mitigation agenda, it will not be possible to design
relevant comprehensive scientific strategies for the
benefit of the public.

Omicron, for example, could be equivalent to
highly prevalent, transmissible, and low pathogenic
viral variants that have been used in plant cross-
protection for virus control in agriculture. This is a
natural adaptive consequence from high aggressive
variants able to cause millions of dead plants
(Mora-Aguilera and Acevedo-Sanchez 2021).
However, risk communication and measures
adopted for Omicron go in the opposite direction
with the reestablishment of ‘preventive’ measures
that broad sectors of the society in many countries
reject, implying that these are not effective health
crisis solutions after the limited results obtained
after three epidemic waves.

Pesticides and human health. Food safety
also implies monitoring the pesticide amount in
harvested products used in human consumption.
Toxic chemicals, as well as pathogenic organisms,
can have a high impact on human health. However,
unlike an immediate human reaction to microbial
infection, the effects of the pesticides may have
sublethal implications and frequent
contaminated products consumption or prolonged
direct exposure to a pesticide (or toxics metabolites)
to develop Consequently,
agricultural workers and local people settled near-
production units may be more frequently affected

require

chronic diseases.

La ventanilla Digital Mexicana de Comer-
cio Exterior (VDMCE), creada en 2013, también
permitié continuar con operaciones comerciales
agricolas, mejorando la eficiencia de liberacion de
mercancias en puntos de ingreso. Este instrumento,
creado por el Gobierno de México para garantizar
el comercio y abasto de alimentos, ha contribuido
a la prevencion de contagios SARS-CoV-2 al redu-
cir la interaccion entre servidores publicos y usua-
rios (SENASICA, 2021; https.//bit.ly/3owWz6h).
Adicional a estas acciones, gran parte de tramites
oficiales migraron a una modalidad virtual, favore-
ciendo la agilidad en tramites y cumpliendo con las
medidas de distanciamiento social sugeridas por
las instancias de salud.

Nuevo patégeno y resiliencia. Durante la pan-
demia COVID-19, Reyes-Tena y colaboradores
(2021) realizaron el primer reporte de Clavibacter
michiganensis subsp. michiganensis (Cmm) en ji-
tomate (Solanum Ilycopersicum) en Michoacan,
Meéxico. Las pérdidas productivas fueron del 10%
respecto a 2020 en ausencia del patogeno. Al cierre
de la edicidn se contacto al autor para conocer el
estatus 2021: “‘Con respecto a Cmm, hemos apren-
dido a convivir con ella, ya no es un problema gra-
ve en macrotunel, a campo abierto si’. Ademas, ‘el
precio del jitomate en 2021 ha sido mucho mejor y
a los productores les ha ido muy bien’. Este ejem-
plo muestra la capacidad de resiliencia de produc-
tores ante problemas sanitarios agricolas y el ries-
go dinamico en la produccion agricola. Contrasta
notoriamente con la nueva enfermedad COVID-19
en salud humana, donde los Sistemas Publicos de
Salud no estaban preparados para operar modelos
preventivos 'y de mitigacion para una contingen-
cia epidémica global. Asi mismo, la poblacion no
esta preparada psicoloégicamente para enfrentar una
amenaza colectiva debido a la individualizacion
del modelo curativo paciente-enfermedad (Mora-
Aguilera and Acevedo Sanchez, 2021).
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than consumers. Demonstrate that pesticides
prolonged exposure with carcinogenic, renal,
and teratogenic effects, among other ailments,
is the reason for common legal and scientific
controversies.

In Mexico, traces of two to six pesticides,
including glyphosate,2-4 D, Molinate, and Picloran,
were recently reported in school children in Agua
Caliente and Ahuacan, Jalisco (Sierra-Diaz et al.,
2019; Ribeiro, 2020). Glyphosate is possibly the
most debated chemical concerning carcinogenic
reactions. However, recent scientific evidence
concludes that it causes cancer in the lymphatic
system (non-Hodgkin lymphoma) (Weisenburger,
2021). In Calvillo, Aguascalientes, an increase
of chronic kidney disease has been reported in
recent years, associated with the indiscriminate
use of pesticides in crops (Gonzalez-Gaona et al.,
2021), especially overexposure to Malathion and
Cypermethrin (Mendoza et al., 2015). An alteration
in the immune system has also been reported,
which has a predisposition to other diseases such as
COVID-19 (Corsini et al., 2008). These are some
examples of the abundant evidence in this regard.

Microbiota and plant health. Pest control with
microbiological or plant extracts alternatives
has been long applied in agriculture. Mexico is a
leader in America with the National Reference
Center for Biological Control (SENASICA-
CNRCB) (SENASICA, 2020); the Microbial
Genetic Resources Laboratory (CNRG-INIFAP)
(Zelaya-Molina et al., 2021; INIFAP, 2019); and
several graduate and research programs in public
institutions such as INIFAP, IPN, UMSNH,
COLPOS and ITSON (Samaniego-Gaxiola, 2021;
Ayala-Zepeda et al., 2021; Santoyo, 2021). The
CNRCB has extensive microbiological collections
used in national Phytosanitary Campaigns for
regional pest management, limiting the use of

Las estrategias propuestas por la OMS e insti-
tuciones de salud se basan en acciones colectivas
reactivas y fundamentadas en experiencias higie-
nistas de mediados del siglo XIX efectivas en otra
realidad socio-economica, cientifica y geopolitica.
Actualmente se carece de un Modelo Pansistémico
efectivo para restituir la prevencion como principio
fundamental para garantizar la salud (Mora-Agui-
lera and Acevedo-Sanchez, 2021). La vacunacion,
la principal apuesta global de mitigacion es una es-
trategia limitada por prevalecer un interés comer-
cial y por no representar un modelo sustentable de
salud concurrente con otros determinantes epidé-
micos.

Epidemia y endemicidad. En la Agricultura, con
ocurrencia histdrica de epidemias, se ha entendido
que la transicion epidémica a un proceso endémico
es parte del equilibrio bioldgico y de los modelos
productivos. Determinar cuando un agente pato-
génico se ha establecido en la poblacion, con el
consiguiente cambio de estrategia de manejo sera
también determinante en COVID-19. Sin embargo,
mientras las farmacéuticas determinen la agenda
mundial del manejo COVID-19 no se podran dise-
flar estrategias pertinentes con bases cientificas en
beneficio de la poblacion.

Omicron, por ejemplo, podria ser el equivalente
a variantes virales de alta capacidad de prevalencia,
dispersion y baja patogenicidad que se ha usado en
la agricultura en proteccion cruzada de plantas para
control de virus. Consecuencia natural adaptativa a
partir de variantes virales con mayor agresividad y
causantes de millones de plantas muertas (Mora-
Aguilera and Acevedo-Sanchez 2021). Sin embar-
go, la comunicacion de riesgo y medidas adoptadas
para Omicron va en sentido opuesto con la reins-
tauracion de medidas ‘preventivas’ que amplios
sectores de la sociedad en diversos paises recha-
zan, implicando que éstas no son la real solucion
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pesticides in urban and agricultural environments
(SENASICA, 2020). Due to the agroecological
niches diversity in Mexico, origin center of several
crops, broad microbiological research tradition,
and the availability of specialized human resources,
the CNRG-INIFAP aims to host the world’s most
complete germplasm and microbiological bank
agricultural collections. The goal is to contribute
with sustainable productive strategies (SADER,
2016).

There is tremendous microbiological research
worldwide for pests suppression. The MIP
Special Issue integrates two papers related to the
conceptual, theoretical, and applied framework
for microbiological implication on soil health
in sustainable agriculture (Zelaya-Molina et al.,
2021; Samaniego-Gaxiola, 2021). However, this
issue should also be included in a strategic R
+ D + I system to support the new agricultural
paradigm. For instance, it is necessary to scale
up and interdisciplinary validate microbiological
studies at extensive and regional levels integrated
into comprehensive productive innovation models.
Bearing in mind that food production should
satisfy regional, national and international food
demands. As long as the microbiological studies do
not transcend the Petri dish, biological strategies
will not guarantee their competitiveness with
conventional pesticides.

Microbiota and new agricultural paradigm.
The use of promoting plant growth (MPCV)
microorganisms potentially implies a breakdown
of one component of the modern paradigm in
agriculture: chemical fertilization (Table 1).
However, as with biological control agents, their
success will depend on effective agricultural
public policy strategies aligned with social and
environmental responsibility, and with integrative
scientific-technological ~ models  (Samaniego-
Gaxiola, 2021; Zelaya-Molina et al., 2021).

a la crisis de salud después de magros resultados
obtenidos en tres olas epidémicas.

Plaguicidas y salud humana. La inocuidad de ali-
mentos considera la ausencia de trazas, o cantidad
segura, de un plaguicida en productos agricolas
de consumo humano. Este componente quimico,
y el microbiolégico pueden ser de alto impacto a
la salud humana. Sin embargo, a diferencia de un
proceso infeccioso microbioldgico inmediato, los
efectos de plaguicidas pueden tener implicaciones
subletales y requerir el consumo frecuente de pro-
ductos contaminados o exposicion prolongada di-
recta a una formulacién quimica (o toxicos deriva-
dos) para desarrollar cuadros clinicos cronicos. En
consecuencia, trabajadores agricolas y asentamien-
tos humanos proximos a unidades de produccion
pueden resultar afectados con mayor frecuencia
que el consumidor. Esta es la razén de controver-
sias juridicas y cientificas respecto a su causalidad
cancerigena, dafios renales y teratogénicos, entre
otros padecimientos, de ciertos plaguicidas.

En México, recientemente se reportaron trazas
de dos a seis plaguicidas, entre ellos glifosato, 2-4
D, Molinato y Picloran, en nifios de edad escolar en
Agua Caliente y Ahuacan, Jalisco (Sierra-Diaz et
al., 2019; Ribeiro, 2020). Posiblemente, el glifosa-
to sea el quimico mas debatido respecto a procesos
cancerigenos. Sin embargo, evidencias cientificas
recientes concluyen que causa cancer en el sistema
linfatico (non-Hodgkin lymphoma) (Weisenburger,
2021). En Calvillo, Aguascalientes, se ha reportado
un incremento de enfermedades renales cronicas en
los ultimos afios, asociado al uso indiscriminado de
plaguicidas en cultivos agricolas (Gonzalez-Gaona
et al., 2021), especialmente a una sobreexposicion
a Malation y Cipermetrina (Mendoza et al., 2015).
También se ha sefialado una alteracion en el siste-
ma inmunologico, lo cual predispone a otras enfer-
medades como al COVID-19 (Corsini et al., 2008).
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The global health crisis caused by COVID-19
obligates us to integrate strategies that contribute
to secure, safe, and healthy food production in
inclusive public policies. These desired goals
should impact all society sectors not only directed
to local consumers or to importing countries with
capacity to pay for the quality extra value. Backyard
production, practiced in developing countries by
large rural sectors, must be incorporated into this
quality production scheme. These self-consumption
systems, important to alleviate inequality and
poverty, favor close contact between humans and
animals increases the risk of zoonotic diseases.
The new deltacoronavirus, recently found to cause
infections in children from communities associated
with pig farms in Haiti, evidences the health risk
on this production system (Lednicky et al., 2021).

Plant health and digitalization. Agriculture
digitalization has its antecedents in the 1990s
extensive precision agriculture of Argentina,
Brazil, and USA. Geopositioning systems (GPS)
were decisive in this technological development.
However, the digitalization of the integrated
production process began with the profitable
availability of the internet and mobile telephone
equipment capable of operating applications
(Apps). Android, operating
system released in 2008 improved the digital
possibilities. The greatest progress has been driven
by companies dedicated to fertilizer production. In
plan health, progress has been restricted by readily
‘solution’ toward pest control. The wide patent
and generic pesticides offer, and the tendency
of visual, descriptive and rapid pest ‘diagnosis’
(not necessarily effective and cause of pesticides
irrational  use)  (https://www.hortalizas.com/
proteccion-de-cultivos/61807/). At the official
level, the digitization of most SENASICA-
Mexico activities allowed continuity of crop health

an  open-source

Estos son ejemplos de la abundante evidencia a
este respecto.

Microbiota y salud de plantas. EI control de
plagas con alternativas microbioldgicas o de ex-
tractos vegetales se ha aplicado en la agricultura
desde el siglo pasado. México es lider en América
con el Centro Nacional de Referencia de Control
Bioldgico (SENASICA-CNRCB) (SENASICA,
2020); el Laboratorio de Recursos Genéticos Mi-
crobianos (CNRG-INIFAP) (Zelaya-Molina et al.,
2021; INIFAP, 2019); y con diversos programas de
postgrado e investigacion en instituciones publicas
como INIFAP, IPN, UMSNH, COLPOS e ITSON
(Samaniego et al., 2021; Ayala-Zepeda et al., 2021,
Santoyo, 2021). El CNRCB posee amplios acervos
microbiologicos empleados en Campaiias Fitosani-
tarias nacionales para manejo regional de plagas,
limitando el uso de pesticidas en ambientes urba-
nos y agricolas (SENASICA, 2020). Debido a la
diversidad de nichos agroecologicos en México,
centro de origen de varios cultivos, amplia tradi-
cion microbiolégica y la disponibilidad de recur-
so humano especializado, el CNRG-INIFAP tiene
como meta constituir el banco de germoplasma y
microbiologico mas completo del mundo, con el fin
de implementar estrategias sustentables acordes a
los requerimientos productivos y ambientales del
futuro (SADER, 2016).

A nivel mundial existe innumerable investiga-
cion microbioldgica sobre el potencial supresivo
de plagas. El Numero Especial RMF integra dos
trabajos que aportan el marco conceptual, tedrico
y aplicado sobre el rol microbioldgico en salud
de suelos bajo una vision de agricultura sustenta-
ble (Zelaya-Molina et al., 2021; Samaniego et al.,
2021). Sin embargo, es necesario el impulso de po-
liticas publicas que permitan el desarrollo de tec-
nologia aplicable a un nuevo paradigma agricola.
No obstante, es necesario escalar estudios micro-
biologicos a validacion extensiva, regional e inter-
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campaigns, and national and international trade
during the pandemic (Rivas-Valencia ef al., 2021).

Digital epidemiological surveillance. Web-based
surveillance systems for citrus (Citrus spp.),
coffee (Coffea spp.), and agave (Agave tequilana)
operated by SENASICA-Mexico continued in
use in critical production regions or due to the
interest of extension specialists. For instance, a
field workshop on digital technology for coffee
plantations was offered to phytosanitary specialists
in Veracruz State upon their request during the
COVID-19 critical phase (Figure 4) (CP-LANREEF,
2021. Personal Communication). These experiences
will help to strengthen the digital approach in crop
health. However, there is notorious technological
and capacities asymmetry among countries,
even developed ones. Digital
harmonization is essential to face transboundary
pest risk scenarios to operate regional surveillance
web, real-time models. Current epidemics caused
by CLas-Citrus, Rust-Coffee, and FOC R4T-
Banana in Latin America are examples of the
urgent need that international organizations, such
as FAO, IICA, IPPC, and OIRSA could lead
with modern digital approaches (Ibarra-Zapata et
al., 2021; Santivaiiez et al., 2014). The global
impact of COVID-19 has evidenced the lack of
such computerized web models for preventive
surveillance at the community-regional-continental
level. These should be developed and operated by
Public Health Systems, WHO, and regional health
organizations. Ideally, under a system approach
vision, the COVID-19 health crisis would be
expected to contribute to designing, analyzing, and
optimizing health policies in human, animal, and
plant health for holistic-systemic models applied in
preventive surveillance, operable at different spatial
population scales (Mora-Aguilera et al., 2021).

technological

disciplinaria, integrada a modelos de innovacion
productiva que permitan satisfacer demandas de
alimentos regionales, nacionales e internaciona-
les. Mientras los estudios de efectividad no tras-
ciendan la caja Petri, las estrategias biologicas, no
garantizaran su competitividad con plaguicidas
convencionales.

Microbiota y el nuevo paradigma agricola. El
uso de microorganismos promotores del crecimien-
to vegetal (MPCV) puede representar la ruptura de
uno de los ejes del paradigma de la produccion
agricola moderna: la fertilizacion quimica (Cua-
dro 1). Analogamente al uso de agentes de control
bioldgico, su éxito dependera de estrategias efec-
tivas de politica publica en planeacion agricola,
desarrollo empresarial con responsabilidad social y
ambiental, y modelos cientifico-tecnoldgicos holis-
ticos (Samaniego-Gaxiola, 2021; Zelaya-Molina et
al., 2021).

La crisis global de salud por COVID-19 obli-
ga, en efecto, a integrar la vision de estrategias que
coadyuven a la produccion de alimentos sanos e
inocuos como politica publica incluyente, no solo
direccionada al consumidor local o de paises im-
portadores con capacidad de pagar el valor agre-
gado de calidad. La produccion de traspatio, prac-
ticada por amplios sectores rurales de paises en
desarrollo, debe incorporarse a modelos producti-
vos saludables y seguros. Estos sistemas de auto-
consumo, importantes para paliar la desigualdad y
pobreza, favorecen el contacto estrecho entre hu-
manos y animales con riesgo de enfermedades zo-
ondticas. El nuevo deltacoronavirus, recientemente
encontrado causando infecciones en nifios a partir
de granjas porcinas en Haiti, evidencia el riesgo de
salud asociado a este sistema productivo (Lednicky
etal., 2021).
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Tele-diagnosis. In the context of the extensionist —
farmer communication, the use of digital tools for
phytosanitary diagnosis optimized technical advice
to urban agriculture farmers in the CDMX during
a critical COVID-19 incidence phase in 2020
(Cuevas-Castilleja et al., 2021). This case showed
the incorporation of creative solutions using
available technological resources. The use of digital

photographs, videos in real-time communication
through digital platforms, and other technological
devices made possible labor, educational and social
continuity, contributing to urban crop production
(Cuevas-Castilleja et al., 2021). Although virtual
pests and diseases diagnosis is being used for a

Fitosanidad y digitalizacién. La computariza-
cion del sector agricola tiene su antecedente en la
agricultura extensiva de precision de los 90°’s en
Argentina, Brasil y EUA. Los sistemas de geopo-
sicionamiento (GPS) fueron determinantes en este
desarrollo tecnologico. Sin embargo, la digitaliza-
cion integral del proceso productivo inicid con la
disponibilidad rentable del internet y de equipos
de telefonia mévil con capacidad para operar apli-
caciones (App), principalmente desarrollados en
Android, un Sistema Operativo de codigo abierto
publicado en 2008. El mayor progreso ha sido in-
centivado por compaiiias dedicadas a la produccion
de fertilizantes. En fitosanidad, los avances en este

Figure 4. Field application of conceptual and methodological approaches to assess plant phenology and coffee rust intensity
using the App-VEFCafeto® v4.7 for smartphone. Web-based Epidemiological Surveillance System for Coffee Pests
(PVEF-Cafeto) workshop to extension specialists of the Veracruz State. The inner box shows chlorotic lesions due

to Hemileia vastatrix infection.

Figura 4. Explicacién conceptual y metodolégica para medir fenologia de planta e intensidad de roya del cafeto mediante la
App-VEFCafeto® v4.7 para telefonia movil. Curso de Transferencia del Sistema Web de Vigilancia Epidemiolégico
de Plagas del Cafeto (PVEF-Cafeto) a técnicos de Comité Estatal de Sanidad Vegetal del estado de Veracruz. El
recuadro interno muestra machas cloréticas por infeccién de Hemileia vastatrix. Foto: CP-LANREF. Huatusco,

Ver. México. Noviembre, 2020.
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while in the official sector, throughout SENASICA
and other international plant health entities, the
COVID-19 pandemic encouraged its adoption due
to restrictions on face-to-face activities. Similarly,
it has accelerated the emergence of human
clinic telemedicine, which was incipient before
COVID-19 (https.//www.medicasur.com.mx/es/ms/
Mi_Hospital Digital Medica_Sur).

However, the parallelism in the diagnosis of
diseases in plants and humans is based on the
reductionist curative view. The assumption that
the cause is the basis for the cure disarticulated de
factothe possibility of developing and strengthening
holistic systems for disease mitigation. It
also encouraged the emergence of curative,
not preventive, health businesses enterprises,
represented by chemical-pharmaceutical
consortiums with human, animal, and plant health
subdivisions run with the same health problem-
medicine approach. The COVID-19 pandemic
evidenced the prevention disregard, foundation
of successful public health by the end of the last
century (Mora-Aguilera and Acevedo Sanchez et
al., 2021; Frenk, 2003; Franco-Giraldo, 2019;

2014).

TEACHING AND RESEARCH DURING
CONFINEMENT

Academical institutions and COVID-19.
COVID-19 revealed the fragility of the current
educational model regarding the performance of the
teaching-learningprocessesinadigital environment.
The responsiveness was heterogeneous according
to the institutional infrastructure and the ‘virtual’®
capabilities or teachers and students skills. The
MJP Special Issue included contributions from
Mexico and Costa Rica addressing the graduate and
undergraduate education and research complexity
(Zamora-Macorra, 2021; Manoj-Kumar, 2021;

ambito han sido restringidos por la amplia oferta
de plaguicidas de patente y genéricos, y la cultura
del ‘diagndstico’ visual, descriptivo y rapido (no
necesariamente efectivo y causa del uso irracio-
nal de plaguicidas) (https://www.hortalizas.com/
proteccion-de-cultivos/61807/). A nivel oficial, la
digitalizacion de la mayoria de los procesos del SE-
NASICA, México, permitié la continuidad de las
actividades de sanidad agricola y comercializacion
durante la pandemia (Rivas-Valencia ef al., 2021).

Vigilancia epidemiologica digital. Los sistemas
computarizados de vigilancia epidemioldgica en
citricos (Citrus spp.), café (Coffea spp.) y agave
(Agave tequilana), desarrollados por SENASICA
Meéxico, continuaron su operacion en areas produc-
tivas criticas o de interés para técnicos a pesar la
contingencia por COVID-19. Por ejemplo, se rea-
liz6 un taller de transferencia en campo del modelo
de vigilancia y del uso de tecnologia digital a téc-
nicos fitosanitarios de café en el estado de Veracruz
a solicitud de técnicos (Figura 4) (CP-LANREF,
2021. No publicado). Estas experiencias coadyu-
varan a fortalecer modelos digitales en la sanidad
agricola, el cual exhibe notorias asimetrias entre
paises, incluso aquellos desarrollados. La armoni-
zacion de este enfoque tecnoldgico es fundamental
ante eventuales escenarios de riesgos transfronte-
rizos que implicarian el uso de tecnologia digital
para operar modelos de vigilancia regionales en
tiempo real. Las actuales epidemias en Latinoamé-
rica causadas por CLlas-Citricos, Roya-Cafeto y
FOC R4T-Banano son ejemplos de la urgente nece-
sidad que organismos internacionales como FAO,
IICA, IPPC y OIRSA podrian liderar (Ibarra-Zapa-
ta et al., 2021; Santivaiiez et al., 2014). El impacto
global de COVID-19 ha evidenciado la carencia
de modelos computarizados de vigilancia preven-
tiva a nivel comunitario-regional-continental, res-
ponsabilidad de los Sistemas Publicos de Salud.
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Santoyo, 2021; Calvo-Araya, 2021; Solano-Baez
et al., 2021; Fajardo-Franco and Aguilar-Tlatelpa,
2021; Granados-Montero, 2021). Nevertheless, it is
undeniable that even with the educational programs
implementation; there is no assurance of exposure
to professional, cultural, and social reality as a
whole heavily restricted by confinement and social
distancing. In the next section, this issued will be
also addressed from the student’s perspective.

A key focus of this academic analysis is
the institutional educational models resilience.
This cannot be elucidated only from the RMF
contributions that addressed mainly personal
views on educational strategies carryout during
confinement. It can be generalize, however
that institution fully complied with regulations
established by health authorities
(Cambhaji, 2021). Institutions prohibited on-site
activities in all community sectors or limited
the staff access to critical research projects.
Digitalization and virtualization were implemented
as institutional policies and programs compliance

respective

was an indicator of the educational advancement.
As of today, a significant number of major public
Mexican universities such as UNAM, IPN, and
UAM, and private institutions like TEC-Monterrey
and Iberoamericana, maintain their activities
at ‘distance’ after almost two years from the
COVID-19 epidemic onset. This is contradictory
considering that vaccination program favored this
sector in Mexico, in order to contribute to their
reopening. This scenario shows that educational
institutions chose to adhere to health regulations
instead of providing innovative strategies as
expected from their scientific human resources
putatively qualified to solve social problems and
from the student sector that presumably should be
critical and active toward fundamental decisions
regarding the educational model to which they
are exposed. Thus, inertial and politically secure

Idealmente, en un esquema de mejora continua,
se esperaria que esta crisis de salud contribuya a
disefiar, analizar y optimizar politicas sanitarias en
salud humana, animal y vegetal para el desarrollo
de modelos holistico-sistémicos de vigilancia pre-
ventiva, operables a diferentes escalas espaciales
(Mora-Aguilera et al., 2021).

Tele-diagnostico. En el contexto de la relacion
técnico-productor, utilizaciéon de herramientas di-
gitales para diagndstico fitosanitario optimizo la
asesoria técnica a productores de agricultura
urbana de la CDMX durante una fase de incidencia
critica de COVID-19 en 2020 (Cuevas-Castilleja et
al.,2021). Este caso mostrd la incorporacion de so-
luciones creativas mediante recursos tecnologicos
disponibles. Envio de fotografias digitales, videos,
comunicacion en tiempo real mediante plataformas
digitales y otros elementos tecnologicos permitie-
ron garantizar la continuidad laboral, educativa y
social, coadyuvando a la produccion agricola ur-
bana (Cuevas-Castilleja et al., 2021). Aunque el
diagnostico virtual de plagas y enfermedades es un
enfoque que el sector oficial, a través del SENA-
SICA y otras instancias internacionales han imple-
mentado por varios afios, principalmente con fines
educativos, la pandemia COVID-19 incentivo su
adopcidn por restricciones de actividades presen-
ciales. Analogamente, ha acelerado el surgimiento
de la telemedicina incipiente antes de COVID-19
(https://’www.medicasur.com.mx/es/ms/Mi_Hospi-
tal Digital Medica Sur).

Sin embargo, el paralelismo en el diagnostico de
enfermedades en plantas y humanos se fundamenta
en la vision reduccionista curativa. La presuncion
que la causa es base de la cura desarticuld de facto
la posibilidad de desarrollar y fortalecer sistemas
holisticos para manejo de enfermedades y propicid
el surgimiento de grandes negocios de salud cura-
tiva, no preventiva, representados por consorcios
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strategies were chosen, leaving universities and
public research centers unable to demonstrate to
the society that the scientific mass are reliable to
provide the solutions to COVID-19. Education
aims to change the reality through the individual
transformation. And the current and immediate
reality is a worldwide sanitary crisis caused by
SARS-CoV-2, which
researchers must respond in order to contribute
effectively towards its solution. However, they
opted for blending with the population, with a safe
wage and without facing risks of getting out of
their houses to fulfill their needs as many people
do during the pandemic. The educated masses,
which are paid by the society, were evidenced like
a privileged, secure and immobilized elite class.
The great opportunity to educate students with
determination, character, social compromise and
recognizing the scientific method value (well
embraced by education and research) was missed
toward the COVID-19 pandemic. Implicitly, we
teach and replicate the fear. To extreme paradox,
was depicted by Mexican students which were
withdrawn of medical internships, claiming the
lack of ‘optimal health conditions’ during the first
COVID-19 epidemic phase. The announcement

teachers-educators and

came from the Mexican Association of Medical
Schools and Faculties (AMFEM, in Spanish),
which UNAM, IPN, and private
universities. Completing this paradox, students
of Medicine Faculty (UNAM) recognized the
authorities for such decision (Sanchez, 2022). This
action denies humanistic vocation strengthening,
violates the Hippocratic medical principles (e.g. /

includes

will spend my life and exercise my art in innocence
and purity’), and sows further doubts in the society
about the physician profile who is being educated.
COVID-19 has
health exclusion, and clearly states the demand

precisely emphasized social

that physicians ‘assume the public health as an

quimico-farmacéuticos con divisiones que impac-
tan, bajo los mismos enfoques, en la salud huma-
na, animal y vegetal. La pandemia COVID-19 es
una evidencia del abandono de la prevencion, base
exitosa de salud publica de finales del siglo pasado
(Mora-Aguilera and Acevedo Sanchez ef al., 2021;
Frenk, 2003; Franco-Giraldo, 2019; 2014).

DOCENCIA E INVESTIGACION DURAN-
TE EL CONFINAMIENTO

Instituciones académicas y COVID-19. CO-
VID-19 evidencio la fragilidad del modelo educativo
actual para operar el proceso enseflanza-aprendiza-
je en un entorno digital. La capacidad de respues-
ta fue heterogénea en funcion de la infraestructura
institucional, y de las capacidades y habilidades
‘virtuales’ de educadores y educandos. El Numero
Especial RMF integré contribuciones de México y
Costa Rica que abordan la complejidad educativa y
de investigacion, tanto en postgrado como licencia-
tura (Zamora-Macorra, 2021; Manoj-Kumar, 2021;
Santoyo, 2021; Calvo-Araya, 2021; Solano-Baez
et al., 2021; Fajardo-Franco and Aguilar-Tlatelpa,
2021; Granados-Montero, 2021). Sin embargo, es
innegable que el cumplimiento formal de progra-
mas educativos no garantiza la integralidad forma-
tiva en aspectos vinculantes con la realidad profe-
sional, cultural y social, fuertemente comprometi-
dos por el confinamiento y distanciamiento social.
Esta vertiente se aborda en la siguiente seccion,
desde la perspectiva del estudiante.

Un aspecto central en este analisis académico es
la capacidad de resiliencia institucional en sus mo-
delos educativos. Este aspecto no puede dilucidarse
unicamente a partir del enfoque de las contribucio-
nes RMF, las cuales abordaron la solucion personal
a un problema educativo. Sin embargo, en todas
queda claro que la institucion cumplié a cabali-
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important option for life’ and uproot the physician-
client trend (Franco-Giraldo, 2019; 2014; OPS,
2008; Cabello, 2001).

Educational resilience can only be achieved
through dynamic models and quality indicators
sensible to the reality on which models intend
to correspond. The educational and research-
extension programs become the epistemological,
philosophical and
institution. However, academic structures are
generally fixed due their rigid bureaucracy schemes;
therefore tend fast to obsolescence regarding their
socio-economical frames. The 20th century end
to current times displayed the major scientific
milestones since the Industrial Revolution having
an immediate impact on technology. Nonetheless,

cognitive vision of any

educational institutions have been unable to
response to the same pace. Heads of academic
institutions, chosen for their political profile rather
than scientific criteria, have adopted government
decisions without a critical position, thereby
submitting institutions to immobility.

Cluster and individual resilience. Inanon-resilient
and organizational
independent and individualized efforts optimized
institutional frameworks to pursue academic and
research projects during the pandemic. Institutional
clusters, led by committed scientists, continue
generating human resources and cutting-edge
research. These clusters showed resilience against
COVID-19. The Microbial Genetic Resources
Laboratories (CNRG-INIFAP, in Spanish) (Figure
5) (Zelaya-Molina et al., 202), LBRN-COLMENA
(Ayala-Zepeda et al., 2021), Genomic Diversity
(Santoyo, 2021), Functional Genomics (Manoj-
Kumar, 2021), and CP-LANREF (Mora-Aguilera
et al, 2022), exemplify such research resilient
clusters with distinct organizational systems and
phytosanitary research approaches with potential
to contribute to the COVID-19 sanitary crisis.

institutional environment,

dad con los lineamientos sanitarios determinados
por las respectivas instancias de salud (Camhaji,
2021). La exigencia y rigor se evidencio en varias
instituciones al prohibir actividades presenciales de
todos los sectores comunitarios, y en el menor de
los casos se implemento el ingreso escalonado para
personal de proyectos de investigacion criticos. La
digitalizacion y virtualizacion fueron adoptadas
como politicas institucionales y el cumplimiento de
programas fue el indicador del avance educativo.

Hasta el presente, gran nimero de instituciones pu-
blicas mexicanas como la UNAM, IPN y UAM, y
privadas como el TEC-Monterrey e Iberoamerica-
na, no han reiniciado sus actividades académicas
a casi dos afios de iniciado el proceso epidémico
COVID-19. Contradictorio, ya que el programa de
vacunacion privilegio a ese sector en México para
coadyuvar a la reapertura. Esta es una evidencia de
que las instituciones educativas optaron cémoda-
mente por adherirse al cumplimiento de lineamien-
tos de salud sin responder con estrategias propias
e innovadoras a la altura de un cuerpo cientifico
formado para la solucion de problemas, y de un
sector estudiantil supuestamente critico y participa-
tivo sobre las decisiones fundamentales del modelo
educativo al que son inmersos. Asi, pareceria que
se decidid por estrategias inerciales y politicamente
seguras sin que la universidad y centros publicos de
investigacion se mostraran ante la sociedad como
la masa cientifica, de la cual podrian emerger las
soluciones ante COVID-19. La educacion tiene un
propdsito trasformador de la realidad a partir del
individuo. Esa realidad coyuntural es una crisis
global de salud por SARS-CoV-2, a la cual educa-
dores-educandos e investigadores deben aplicarse
para incidir en su solucién. Se optd por mimetizar-
se con el resto de la poblacion, sin sufrir las conse-
cuencias de un salario menguado y sin el riesgo de
aquellos que eventualmente tuvieron que abando-
nar la seguridad del confinamiento para solventar
sus necesidades fundamentales. La masa educada,
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In the academic environment, resilience was
achieved at individual level leading to creative,
reflective, and comprehensive educational efforts
involving even
experience and the desire to teach plant pathology
prompted, for instance in designing virtual research
tools for urban farming (Cuevas-Castilleja et al.,
2021);and duetotheimpossibility ofconductingfield
practices, household gardens and school plots were
used for sampling coupled with phytopathological
kits (e.g., PDA petri dishes, origami foldscope
microscope, etc.) sent to students’ homes (Solano-
Baez et al. , 2021; Granados-Montero, 2021); and
pandemic frame for scientific reflection (Zamora-
Macorra, 2021). One such educational innovation
for virtual teaching, entitled ‘Redefining teaching

students” families. Teaching

in Biological Sciences: Foldscope, a success
case’, was awarded in a national competition
(SNTE-Mexico) (G. Marquez 2021. Personal
communication). Calvo-Araya (2021), analyzed
the efforts of the National University of Costa
Rica to support a digital technology transition
proving that distance education can be address by
providing digital technical support and surveying
the performance.

Eventhoughvirtual platforms wereindispensable
tools during the lockdown, there is consensus that
plant science and agronomy disciplines cannot be
fully addressed. They require practical laboratory
and field training. Physical interaction teaching is
obligatory, so their cancellation may explain up
to 42.8% of virtual classes ‘absenteeism’ (Calvo-
Araya, 2021). This fact is not unique to these
areas of knowledge and institutions cannot avoid
it. The innovation and development of teaching
and pedagogical strategies should become both
structural and institutional to face this new
virtual and digital reality (Calvo-Araya, 2021).
Gamification learning and inverted classrooms
are some trends that have re-emerged in this

sufragada por la sociedad, quedo evidenciada como
una clase privilegiada, segura, e inmévil.

Ante COVID-19 se perdio la gran oportunidad
de educar y formar educandos con determinacion,
caracter, compromiso social y el valor del método
cientifico (tan abrazado en la educacion e investi-
gacion). Ensefiamos y reprodujimos el miedo. La
gran paradoja fue el retiro de estudiantes mexicanos
de practicas médicas en todo el pais, bajo el argu-
mento de ausencia de ‘condiciones optimas’ du-
rante la primera etapa epidémica de COVID-19. El
anuncio fue realizado por la Asociacion Mexicana
de Facultades y Escuelas de Medicina (AMFEM),
al cual pertenece la UNAM, IPN, e instituciones
privadas. Complementando la paradoja, los estu-
diantes de la Facultad de Medicina (de la UNAM)
reconocieron a las autoridades por la decision de
retirar a los internos (estudiantes) de los hospitales
(Sanchez, 2022). Esta accion niega la posibilidad
de fortalecer la vocacion humanista, viola los pre-
ceptos Hipocraticos del compromiso médico (p.e.,
‘Pasaré mi vida y ejercitaré mi arte en la inocencia
v la pureza’), y siembra aun mas la duda ante la so-
ciedad sobre el perfil del médico formado. Precisa-
mente, COVID-19 ha acentuado la exclusion social
de la salud, y patentiza la demanda de que los mé-
dicos ‘asuman la salud publica como una opcion
con sentido de vida’ y se desarraigue la tendencia
médico-cliente (Franco-Giraldo, 2019; 2014; OPS,
2008; Cabello, 2001).

La resiliencia educativa solo es posible median-
te modelos dinamicos y con indicadores de calidad
sensibles a la realidad sobre la cual intenta incidir.
El mapa curricular y las matrices de investigacion-
extension son el reflejo institucional de una vision
epistemologica, filosdfica y cognitiva de un campo
de conocimiento. Sin embargo, generalmente son
estructuras fijas debido a la rigidez burocratica con
la que operan, por lo que tienden a la obsolescencia
respecto al contexto social y econdmico. La recta
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context (Solano-Baez et al., 2021). Furthermore,
social and digital gaps in rural regions of Mexico,
as in other countries, should not be ignored and
must be considered (Fajardo-Franco and Aguilar-
Tlatelpa, 2021). Undeniably, virtualization and
digitalization represent an educational and cultural
opportunity for bring institutions and society closer
and to establish effective academic and research
networks. However, the channels and programs
must not be improvised and should clearly state
as educative, informative, or just playful (Andreu,
2021; Carvajal, 2021).

The impact of COVID-19 on education has
lacked so fara comprehensive and cross-disciplinary
institutional analysis. This is important due to
the existence of not public institutional metadata
(Vidal et al., 2021). This limited responsiveness
is explained by inertial educational models, not
resilience and unable to convert realities into
opportunity areas. Nevertheless, international
organizations reports, such as ECLAC (CEPAL,
2020), has announced the educational advances
setback; not only on cognitive issues but also on
psychological, social, and leadership developments.
Students have been disconnected from their reality
for prolonged periods. Institutions and educators
are not providing any alternative strategy. The
COVID-19 risk as argument for virtual education
cannot and should not be used indefinitely.

History has shown that those student generations
facing dialectic and convulsive socioeconomic
crises society
suspicion arises when constrained rights are issued
on the excuse of COVID-19; for example, for
the Chilean, Colombian, and Ecuadorian student
demonstrations (Anfossi, 2021; Reuters et al.,
2021; Ap et al., 2021). As society moves towards
digitalization and consumption, appears the
willingness to automate professions and override
human nature and social values. Those values that

generated leaders. Therefore,

final del siglo XX, extendiéndose al presente siglo,
es el corolario de grandes revoluciones cientificas
con impactos tecnoldgicos inmediatos. Las institu-
ciones educativas han sido incapaces para actuali-
zar sus procesos al ritmo de estos cambios cienti-
ficos. Los directivos, seleccionados mas sobre un
perfil politico que por autoridad cientifica, adopta-
ron decisiones externas sometiendo a las institucio-
nes a la inmovilidad ante COVID-19.

Resiliencia organizacional e individual. En un
entorno institucional y organizacional no resilien-
te lo ha operado durante la etapa pandémica fueron
esfuerzos independientes e individualizados, opti-
mizando el margen institucional, para la ejecucion
de proyectos académicos e investigacion. Cluste-
res institucionales, guiados por liderazgos cien-
tificos, son los que contintan generando recursos
humanos e investigacion de vanguardia durante la
contingencia sanitaria. Son estos clusteres los que
mostraron resiliencia ante COVID-19. Laborato-
rios de Recursos Genéticos Microbianos (CNRG-
INIFAP) (Figura 5) (Zelaya-Molina et al., 202),
LBRN-COLMENA (Ayala-Zepeda et al., 2021),
Diversidad Genomica (Santoyo, 2021), Gendmica
Funcional (Manoj-Kumar, 2021), y CP-LANREF
(Mora-Aguilera et al., 2022), ilustran clisteres de
investigacion resilientes con diferentes modelos
organizacionales y enfoques de investigacion fitos-
anitaria con potencial para contribuir ante la crisis
de salud por COVID-19.

En el entorno académico, la resiliencia se evi-
dencié a nivel individual direccionando esfuerzos
educativos creativos, reflexivos, simpatéticos con
el estudiante e incluso con sus familias. La expe-
riencia docente y el deseo de enseiiar fitopatologia
mas alla del cumplimiento tematico, condujo al di-
sefio de instrumentos virtuales para investigar en un
entorno de agricultura urbana (Cuevas-Castilleja
et al., 2021); ante la imposibilidad de practicas de
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aroused and evolved from strong disagreements,
costly and tragic, along with history (e.g., freedom,
equality, fraternity). ‘Mass formation’ by adopting
COVID-19 as a cohesion strategy can be avoided
only by critical, proactive, and problem-solving
science.

Economy of virtualization. Virtualization and
digitalization of daily life became a functional need
toward COVID-19. In Mexico, the rise of electronic
commerce (eCommerce) increased 600% in the
fourth week of lockdown (Sanchez, 2021). With
six out of 10 Mexican consumers going digital,
the estimated sales value was US$ 31.4 billion
in 2020, nearly double the amount that Mexico
has invested in vaccine acquisition by midyear
(Riquelme, 2021). Together with pharmaceutics,
these companies have profit from pandemics. The
digital industry (e.g. Apple, Microsoft, etc.) raised
prices in a ‘successful’ year. The supply and demand
market paradigm rules out without any solidarity
sign with household spending. Moreover, the large
digital services companies (e.g., Amazon, Netflix,
Zoom, Google, and Meta Platforms (Facebook))
also increase their capital and stock market price
(Reuters, 2021).

The digitalization needs in all fields, not just
education, helped technological and digital service
providers to encourage governments to expand the
connectivity networks (https.//www.inegi.org.mx/
rnm/index.php/catalog/674; Villanueva, 2021). In
addition, due to lockdown, home office extra-hours
and operational costs reduction were recognized
as advantageous for the education, business, and
government sectors, strengthening teleworking as
a cost-effective option. Thus, Mexico implemented
regulations to prevent labor abuse (La Jornada,
2021b). Nevertheless, private universities kept
their onerous tuition fees, shifting the technological
cost to households.

campo, el direccionamiento de muestreos en jardi-
nes habitacionales y lotes escolares mediante envio
de kits fitopatologicos (i.e., medio PDA, pinzas,
microscopio origamico Foldscope, etc.) a casa de
estudiantes (Solano-Baez et al., 2021; Granados-
Montero, 2021); y aprovechar la pandemia para
la reflexién cientifica (Zamora-Macorra, 2021).
Una de estas innovaciones educativas para condi-
ciones de confinamiento, titulada ‘Redefiniendo la
Enseiianza en Ciencias Biolégicas: Caso de Exito
Foldscope’, obtuvo el primer lugar en el concurso
del Sindicato Nacional de Trabajadores de la Edu-
cacion (SNTE-México) (G. Marquez 2021. Comu-
nicacion Personal). Calvo-Araya (2021), analizd
las acciones de la Universidad Nacional de Costa
Rica para apoyar la transicion digital probando que
es posible direccionar procesos educativos estruc-
turales, como el fortalecimiento de areas de soporte
digital, y encuestas del proceso virtual para retroa-
limentacion docente y analizar areas de oportuni-
dad.

Aunque el uso de las plataformas virtuales cons-
tituyé una herramienta indispensable durante el
confinamiento, existe consenso que las disciplinas
fitosanitarias y agronémicas no pueden prescindir
de practicas de laboratorio y campo. La instruc-
cion factica es obligada, por lo que su cancelacion
puede explicar el 42.8% de ‘ausentismo’ de clases
virtuales (Calvo-Araya, 2021). Esta realidad no es
privativa de estos campos del conocimiento y las
instituciones no pueden soslayarlo. La innovacion
y desarrollo de estrategias didacticas y pedagdgi-
cas debe ser estructural e institucional ante la nueva
realidad digital (Calvo-Araya, 2021). Propuestas
como la gamificacion del aprendizaje y aula in-
vertida son algunas tendencias que han emergido
en este contexto (Solano-Baez et al., 2021). Adi-
cionalmente, no puede omitirse la brecha social y
digital presente en zonas rurales de México y otros
paises, que requieren considerarse (Fajardo-Franco
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Figure 5. The National Genetic Resource Center of the National Forestry, Agriculture and Livestock Research Center
(Centro Nacional de Recursos Genéticos del Instituto Nacional de Investigaciones Forestales Agricolas y Pecuarias,
or CNRG-INIFAP), created to preserve and protect the beneficial microbe and plant biodiversity related to the
Mexican agri-food sector. Researchers of the Microbial Genetic Resources Laboratory (Laboratorio de Recursos
Genéticos Microbianos) working on the identification of agriculturally important fungi and the conservation of
plant growth-promoting bacteria. Source: Zelaya-Molina et al., 2021

Figura 5. Centro Nacional de Recursos Genéticos (CNRG) del Instituto Nacional de Investigaciones Forestales Agricolas y
Pecuarias (INIFAP), creado para preservar y proteger la biodiversidad vegetal y microbiana benéfica asociada al
sector agroalimentario mexicano. Investigadores del Laboratorio de Recursos Genéticos Microbianos trabajando
en la identificacion de hongos de importancia agricola y la conservacion de bacterias promotoras de crecimiento
vegetal. Fuente: Zelaya-Molina et al., 2021.
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COVID-19 STUDENT VISION

Educative limitations. The COVID-19 sanitary
crisis disrupted every human activity. In this
context, virtual and digital education offered
an opportunity to analyze potential endeavors.
Nevertheless, was in the teacher-student scheme,
rather than at the institutional structure, where
lied the educational problem. The Information and
Communication Technologies (ICT’s), usually
implemented in institutions for intranet service
and web platform support, required its adaptation
to provide educational capabilities. However, not
all institutions had the infrastructure or the human
resources for this challenge (Calvo-Araya, 2021;
Manoj-Kumar, 2021; Fajardo-Franco and Aguilar-
Tlatelpa, 2021). Consequently, individual efforts
opted to complement institutional capabilities
by contracting commercial virtual platform or
adopting open access systems, such as Teams,
BlueJeans, and Zoom (Solano-Baez et al., 2021;
Granados-Montero, 2021; Fajardo-Franco and
Aguilar-Tlatelpa, 2021). These platforms were not
originally designed for educational purposes, but
allow online multiuser meetings with real-time
interaction, in contrast to traditional e-learning
systems, like Moodle and Blackboard, which
require license or institutional support. These
systems are configured for remote education with
an emphasis on teaching material management
(Basogain-Urrutia, 2021).

From the Plant Health undergraduate and
graduate students’ perspective, virtual teaching
experience throughout the pandemic has been
unsatisfactory due to poor technological expertise
in the teaching community, limited regional
connectivity quality, or use of
educational (Garcia-Reynoso, 2021;
Gonzalez-Cruces, 2021; Rubio-Tinajero and Zapata-
Contreras, 2021; Villalobos-Camacho, 2021).

conventional
methods

and Aguilar-Tlatelpa, 2021). Es innegable que la
digitalizacion representa una oportunidad educati-
va y cultural para aproximar a las instituciones con
la sociedad, establecer redes académicas y de in-
vestigacion. Pero los canales y contenidos no pue-
den ser improvisados y deben ser acordes con un
fin divulgativo, educativo o simplemente esparci-
miento (Andreu, 2021; Carvajal, 2021).

El impacto COVID-19 en el sector educativo ha
carecido hasta el presente de un analisis integral e
interdisciplinario institucional. Importante ya que
estos poseen metadatos no disponibles publica-
mente (Vidal ef al., 2021). La limitada capacidad
de reaccion es comprensible ante modelos edu-
cativos inerciales, no resilientes e incapaces de
convertir realidades en areas de oportunidad. Sin
embargo, estudios de organismos internacionales
como la CEPAL (CEPAL, 2020), han enfatizado el
retroceso en décadas de los avances educativos no
solo en aspectos cognitivos sino también en el de-
sarrollo psicologico, social y capacidades de lide-
razgo. Desarticular al educando de su realidad por
periodos tan prolongados, sin que las instituciones
y educadores provean mecanismos alternativos
bajo el argumento del riesgo COVID-19, no puede
ni debe sostenerse indefinidamente.

La historia ha mostrado que las generaciones
estudiantiles expuestas a realidades dialécticas y
convulsas son las que generan lideres que hacen
la diferencia en todos los ambitos de la sociedad.
La suspicacia emerge ante acciones de excepcion,
bajo el pretexto de COVID-19, promovidas en
regiones con fuertes demandas sociales como los
movimientos estudiantiles de Chile, Colombia y
Ecuador (Anfossi, 2021; Reuters et al., 2021; Ap
et al., 2021). En una sociedad que se perfila a la
digitalizacion y al consumo, pareceria que estamos
dispuestos a robotizar las profesiones, y anular la
esencia humana y sus valores sociales que emergie-
ron y evolucionaron a partir de grandes disensos,
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Research on the subject rose to same conclusions
(Calvo-Araya, 2021; Basogain-Urrutia, 2021).
Regarding the research programs, students
state that neither CONACYT nor the academic
institutions had the sensitivity to adjust timeframe,
requirements, or logistics. This resulted in losing
or repeating experiments, and changing research
projects 2021; Rubio-
Tinajero and Zapata-Contreras, 2021). Institutions
setback, aligned with sanitary regulation, contrasted
with the students” efforts to solve their research
logistic problems and to face the COVID-19 risk.
This was the experience of a doctoral student
(Rubio-Tinajero and Zapata-Contreras. 2021).
Agriculture as an essential activity in the pandemic
context allows institutions and academic staff
associated with this primary activity to find a
creative and effective way to continue functioning.
Transferring to students’ research responsibilities is
not fair and ethical. Consequently, it is understood
that ‘the scholarship holder is the most affected’ is
the major student claim in the pandemic context.
Nevertheless,
clusters

(Gonzalez-Meléndez,

resilient institutional research

prevent this no-articulated student
work, allowing effective graduate programs with
appropriate infrastructure and logistical support for
the excellent formation of human resources (Ayala-

Zepeda et al., 2021; Santoyo, 2021).

The pandemic generation. The psychological,
sociocultural, and educational impact of COVID-19
on students illustrates the pandemic effect on the
young generation. Previous to the pandemics,
students stood with a sense appropriation of the
new virtual era society. They were perceived as
the future holder. Suddenly, their freedom was
restrained. Confined to physical ‘silence’ proven
that digital media is a bridge that emerge and makes
sense from a tangible reality. Only the ‘fear to
death’ could blur that vital force, feared so much in

tragicos y costosos, a lo largo de la historia (p.e.,
libertad, igualdad, fraternidad). La ‘formacion de
masas’ abrazando COVID-19 como estrategia de
cohesividad solo puede evitarse desde la ciencia
critica, propositiva y resolutiva.

Economia de la virtualizacion. La virtualizacion y
digitalizacion en la vida cotidiana se ha convertido
en una necesidad funcional. En México, el incre-
mento del comercio electronico (eCommerce) au-
mentd 600% durante la cuarta semana de confina-
miento (Sanchez, 2020). Con seis de cada 10 mexi-
canos consumidores digitales, el valor estimado de
ventas fue de US$ 31,400 millones en 2020, casi el
doble de lo que México ha invertido en la adquisi-
cion de vacunas hasta mitad de este afio (Riquelme,
2020). Asi, esta industria y la farmacéutica han sido
los grandes beneficiados por el proceso pandémico.
La industria digital (p.e., Apple, Microsoft, etc.) se
declaro ‘exitosa’ y reacciono6 a esta demanda con
un incremento desmesurado de precios. Se apli-
co el paradigma de mercado oferta-demanda. Las
ganancias por encima de la solidaridad ante una
pandemia global. Adicionalmente, las grandes em-
presas de servicios digitales (p.e., Amazon, Netflix,
Zoom, Google, y Meta Platforms, antes Facebook)
fueron también ganadores ante la pandemia con
incrementos de capital y de cotizacion en la bolsa
(Reuters, 2021).

La necesidad de digitalizacion en todos los am-
bitos, no solo educativo, sirvio de base para que las
empresas tecnologicas y de servicios impulsaran
sus demandas a gobiernos por favorecer politicas
conducentes a ampliar las redes de conectividad
(https://www.inegi.org.mx/rnm/index.php/cata-
log/674, Villanueva, 2021). Adicionalmente, se
identifico rapidamente la reduccion de costos ope-
rativos y la ‘continuidad’ laboral en ciertos ambitos
como el educativo, y sectores de servicio empre-
sarial y gubernamental fortaleciendo el teletrabajo
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the traditional political institutions and democracy
(Reuters et al., 2021; Gonzalez-Cruces, 2021;
Gonzalez-Meléndez, 2021; de la Hoz-Ruiz, 2021;
Garcia-Reynoso, 2021; Villalobos-Camacho, 2021;
Rubio-Tinajero and Zapata-Contreras, 2021).

This generation, the most resilient due to their
envisioned vocation, itself
creatively and without assuming fears and risks

must reactivate
not corresponding to them, but with social
responsibility that the health crisis requires. They
may be those demanding wisdom and responsibility
dangerous
massive fear invocation without any or limited

upon the excessive politicization,

scientific support, and excessive corporate profit-
making made of the healthcare as a business. The
following excerpt contributions are an insight into
the young students’ endurance strength:

o ‘Importantly, I have finally recovered (due to
COVID-19), even with after-effects... but I am
motivated to carry on my research... the courses
will probably continue online, with limitations
on equipment and laboratory infrastructure,
although continuing the postgraduate program
is important; ... My research is ongoing, and
even though the progress has been slow due
to pandemic restrictions, I know I will achieve
my objectives. The situation encourages me
to be self-taught, to look for solutions, and
constantly update myself in digital technologies,
on the other hand, I am ready to adapt to the
situation to comply with my obligations and
responsibilities” (Rubio-Tinajero and Zapata-
Contreras, 2021).

e ‘.. To value and respect everyone in our lives.
We must work to achieve what we want and end-
all absurd stereotypes... be proud of belonging
to this country, and return to society with work
and assistance what Mexico has given us’
(Villalobos-Camacho, 2021).

como opcion rentable. También implico su regu-
lacion en México para evitar el abuso laboral (La
Jornada, 2021b). Sin embargo, las universidades
privadas continuaron con las colegiaturas onerosas
trasfiriendo a los hogares la inversion tecnologica
requerida para la educacion.

LA VISION COVID-19 DEL ESTUDIANTE

Limitaciones educativas. La crisis sanitaria por
COVID-19 trastoco todas las actividades humanas.
La educacion digital en la fase pandémica, repre-
sentd una oportunidad trasformadora. Sin embar-
go, fue el binomio educador-educando, mas que la
estructura institucional, la que enfrentd el proble-
ma educativo inmediato. Las Tecnologias de In-
formacion y Comunicacion (TIC's), generalmente
establecidas en las instituciones para comunicacion
intranet y soporte de plataformas divulgativas, se
tuvieron que adecuar para la transicion digital del
sistema educativo. Sin embargo, no todas las ins-
tituciones tuvieron la capacidad tecnoldgica, o el
cuerpo académico tuvo las competencias reque-
ridas (Calvo-Araya, 2021; Manoj-Kumar, 2021;
Fajardo-Franco and Aguilar-Tlatelpa, 2021). En
consecuencia, por iniciativas individuales se opto
por complementar o adoptar plataformas virtuales
de videoconferencia comercial o de acceso libre
restringido como Teams, BlueJeans y Zoom (So-
lano-Baez et al., 2021; Granados-Montero, 2021;
Fajardo-Franco and Aguilar-Tlatelpa, 2021). Estas
no son plataformas disefiadas con fines educativos,
pero permiten sesiones multi-usuarios en linea con
posibilidad de interaccion en tiempo real, contra-
rio a sistemas tradicionales de ‘e-learning’, como
Moodle y Blackboard, que ademas de requerir li-
cencias o soporte institucional, estan configuradas
para educacion a distancia con énfasis en gestion
de informacion y material instructivo (Basogain-
Urrutia, 2021).
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o ‘Being housebound... made me a little confused,
tired and anxious...... The same exciting feeling
is not felt through a computer. I have become
very discouraged to carry on all those things
that I usually did’ (Garcia-Reynoso, 2021).

e ‘In every environment, we are adapting
ourselves as much as possible, as a society we
are demonstrating able to continue pursuing an
academic and working life as normal as possible
to avoid stop our personal development, although
with the necessary care and responsibility to
protect the health of the people around us’(de la
Hoz-Ruiz, 2021).

e ‘The laboratory is not anymore as before, with
colleagues sharing results and difficulties,
exchanging tips, or even some materials. [
believe the pandemic forced us to work more
slowly and as individuals... Many challenges
still have to be overcome, although not all
activities have been fully restored, however, the
science never stops and we found a way to face
it...’(Gonzalez-Meléndez, 2021).

o ‘| trust that scientific advances will improve
the pandemic mitigation. 1 am not scared to
be infected; however, I try to be as careful as
possible to avoid infecting my mother or my
grandparents. We have been in similar epidemic
situations in history... A system in entropy, as
we know, always tends to equilibrium. I am
hopeful for the growers, farmers, and ranchers,
the primary sector that makes me proud and
motivated because they carry on their shoulders
the most important responsibility: feeding the
human population’ (Gonzalez-Cruces, 2021).

FINAL CONSIDERATIONS
SARS-CoV-2/COVID-19 pandemic is a

multidimensional problem going beyond the
predominant patient-disease approach framed at

Desde la perspectiva del estudiante de postra-
do y licenciatura en el area de fitosanidad, la ex-
periencia educativa virtual durante la pandemia no
ha sido satisfactoria por los escasos conocimientos
tecnologicos de la comunidad docente, calidad de
conectividad regional, o uso de métodos didacticos
tradicionales (Garcia-Reynoso, 2021; Gonzalez-
Cruces, 2021; Rubio-Tinajero y Zapata-Contre-
ras, 2021; Villalobos-Camacho, 2021). Similares
conclusiones se han reportado en investigaciones
formales sobre el empleo de tecnologias digitales
(Calvo-Araya, 2021; Basogain-Urrutia, 2021). En
el ambito de la investigacion, la conclusion fue
mas contundente al considerar que ni CONACYT
o las propias instituciones tuvieron la sensibilidad
para adecuar los tiempos programaticos y estrate-
gias de apoyo a la investigacion. Lo cual derivo
en pérdida de material experimental, repeticion de
experimentos, o cambio de proyecto de investiga-
cion (Gonzalez-Meléndez, 2021; Rubio-Tinajero
y Zapata-Contreras. 2021). Ante esta inmovilidad
institucional, convenientemente adherida a las po-
liticas de salud, muchos estudiantes tuvieron que
resolver problemas logisticos y organizativos asu-
miendo el riesgo de contagio COVID-19, lo cual
ocurrio en un estudiante doctoral (Rubio-Tinajero
y Zapata-Contreras. 2021). Siendo la agricultura
una actividad esencial, la institucion e investigador
comprometido tienen la facultad para continuar con
investigacion. De facto se asume, pero trasfiriendo
al estudiante la mayor responsabilidad. Esto no es
justo ni ético. Es comprensible que los estudiantes
planteen que ‘el becario es el mas perjudicado’ en
el contexto de la pandemia. No obstante, la exis-
tencia de clusteres institucionales resilientes de in-
vestigacion preclude esta conduccion desarticulada
de estudiantes, resultando en procesos efectivos de
investigacion con infraestructura y logistica apta
para la excelente formacion de recursos humanos
(Ayala-Zepeda et al., 2021; Santoyo, 2021).
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the hospital-ambulatory environment, or event at
the less common community-population disease
monitoring associated with the Public Health
Systems. Any solution limited to these approaches
lacks the comprehensive preventive emphasis and
sustainability necessary to restore integral health
within the systemic model of physical, mental, and
social components (WHO). Furthermore, the global
institutional plans ‘One Health, a New Health
Architecture’ (WHO), ‘Zero Hunger’ (FAO), and
‘Sustainable Development’ (UN), would be losing a
historic opportunity to align efforts to transcend the
classical declarative and programmatic approach
required to face the complex dimension of the
international crisis imposed by COVID-19.

The need for a Pansystemic Preventive Model
of Plant, Animal, and Human Health, articulated
and harmonized with Regional Epidemiological
Surveillance Models implemented by respective
Health Systems, is urgently needed (Mora-
Aguilera and Acevedo-Sanchez, 2021). In the
search for comprehensive solutions, Agriculture,
due to its humanistic, civilizing, and well-being
nature, is helping to mitigate the COVID-19 health
crises through the global food supply. Remarkably,
that Agriculture is sustaining production activity
despite workers” infection risks, and that has been
contained excessive food price increases and
speculative financial practices decontrolled in other
economic sectors profiting from the health crisis.

Plant Health activities, directly supporting
agricultural production, proved their resilience in
safeguarding the health of the crops. This allowed
domestic food supplied and safe international
circulation with pests and pathogens risk monitoring
for importing countries” crops. This preventive
transterritorial scheme, implemented since the late
last century, could be emulated for human health
risks as primary mitigation front balancing the
current preeminence of the patient-client curative

La generacion pandémica. El impacto psicolo-

gico, socio-cultural y profesional de COVID-19

en los estudiantes muestra la vivida dimension de
la pandemia en los jovenes que transitaban por el

mundo educativo con un sentido de pertinencia y

apropiados de un entorno virtual-social, del cual

eran percibidos como los depositarios del futuro.

De golpe, su libertad fue acotada. Confinados al

silencio probando que el mundo virtual es solo un

puente que emerge y tiene sentido a partir de una
realidad tangible. Solo el ‘miedo a la muerte’ pudo
desdibujar esa fuerza vital, tan temida fuera del

cauce politicamente correcto (Reuters et al., 2021;

Gonzalez-Cruces, 2021; Gonzalez-Meléndez,

2021; de la Hoz-Ruiz, 2021; Garcia-Reynoso,

2021; Villalobos-Camacho, 2021; Rubio-Tinajero

y Zapata-Contreras, 2021).

Estas generaciones, las mas resilientes por su
vocacion emprendedora, deben reactivarse con
creatividad y sin asumir los miedos y riesgos que
no les corresponden, pero con la responsabilidad
social como amerita la crisis sanitaria. Quizas sean
ellos los que demanden cordura ante la excesiva
politizacion de la contingencia, la peligrosa invoca-
cion del temor sin el soporte cientifico, y las exor-
bitantes ganancias empresariales que hace de la sa-
lud un negocio. Baste la inclusion de los siguientes
fragmentos para percibir esa fuerza resiliente del
joven estudiante:

e ‘Lo importante es que finalmente recupere mi
salud (afectada por COVID-19), aunque con
secuelas...pero motivada para proseguir con
mi investigacion...las clases posiblemente con-
tinuen en linea, con las limitantes en equipos
e infraestructura de laboratorios, pero es im-
portante seguir con el programa de postgrado;
... La investigacion se esta realizando, y aun-
que el avance es lento por restricciones de la
pandemia, sé que cumpliré con mis objetivos.
Esta situacion me impulsa a ser mas autodi-
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approach. This approach has disarticulated the
public health model adopting this precept by
reforming their juridical status (Franco-Giraldo,
2019; 2014; Frenk, 2003; Cabello, 2001),
benefitting the pharmaceutical companies.

The success of global risk awareness and plant
pest monitoring can be highlighted by the fact that
historical human famines belong to the past. The
quasi-pandemic epidemics, such as that caused by
‘Late potato blight’ are no longer an issue. As in
humans, however, recurrent epidemic outbreaks
occur. Therefore works still need to be done on
prevention at the regional level. For agricultural
scenarios, epidemiological surveillance regional
models, based on advanced digital and genomic
technologies, coupled with the comprehension
of epidemics transitions to endemicity, allow fast
adaptation of mitigation strategies harmonized
with effective risk communication. This territorial
prevention - protection (i.e. cure) plant health
model can contribute to the ‘One Health® global
WHO's envision. Readily, can contribute to the
poor official risk communication on COVID-19
as depicted on these series of official declarations:
‘Omicron will generate a ‘Tsunami of cases’;...
‘Maybe less critical than Delta, but not minor’; ...
‘Health Systems are at the collapse risk’ (WHO).

The first preventive front for COVID-19, and
other potential zoonotic diseases, however, is
not the human population. We need to move one
step backward to natural environments and their
connection to agriculture, urban pressure, and
climate change. It is in this framework where a
holistic-systemic-dynamic human disease risk
model must be generated and applied. In this
complexity, should be placed the need for a new
agricultural production paradigm. This should be
strong enough to balance the increasing global food
demand with sustainable and resilient ecosystem
services. A systemic and coordinated effort for

dacta, buscar soluciones y actualizarme cons-
tantemente en el uso de tecnologias digitales,
por otro lado, estoy dispuesta a adaptarme a
la situacion, cumplir con mis obligaciones y
responsabilidades’ (Rubio-Tinajero y Zapata-
Contreras, 2021).

‘... Valorar y respetar a toda aquella persona
que es parte de nuestra vida. Debemos trabajar
para obtener lo que deseamos y terminar con
todo estereotipo absurdo...sentirnos orgullosos
de pertenecer a este pais, y regresarle con tra-
bajo y ayuda a la sociedad lo mucho que nos ha
dado México’ (Villalobos-Camacho, 2021).
‘Estar confinado en casa...me causo un poco de
confusion, cansancio y ansiedad... No se siente
la misma emocion a través de una computado-
ra. Me he desanimado mucho en continuar con
todas esas cosas que solia hacer’ (Garcia-Rey-
noso, 2021).

‘Nos estamos adaptando en todos los ambitos
de la mejor forma posible, demostrando como
sociedad que podemos seguir realizando una
vida académica y laboral con la mayor nor-
malidad posible para no frenar nuestro creci-
miento personal, pero con la debida proteccion
y responsabilidad de cuidar la salud de los que
nos rodean’ (de la Hoz-Ruiz, 2021).

‘El laboratorio no esta como solia lucir, lleno
de colegas compartiendo resultados y dificul-
tades, intercambiando consejos y hasta ciertos
materiales. Creo que la pandemia nos ha orilla-
do a hacer un trabajo de forma mas individual y
lenta...Aun quedan muchos retos por vencer, si
bien las actividades no se han restablecido por
completo, la ciencia no se detiene y hemos en-
contrado la forma de afrontarlo...” (Gonzalez-
Meléndez, 2021).

‘Tengo la confianza de que los avances cienti-
ficos mejorardn la situacion pandémica. No
tengo miedo a contagiarme, sin embargo, tra-
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environmental and agricultural productive assets
preservation must integrate all economic sectors
to prevent and mitigate future pandemic risks. The
root solution is multifactorial.

Through the Special Issue, ‘COVID-19
and Plant Health® Vol. 39(4), the Mexican
Society of Phytopathology / Mexican Journal of
Phytopathology integrates research, reflections,
data analysis, and proposals from productive
actors, research, and academia in the context of the
global human health crisis caused by COVID-19.
The objective of making visible to all social sectors
the plant health actions and efforts to crops health,
and how it contributes to the COVID-19 problem
solution, was fulfilled. Also, it intended to emulate
and stimulate the excellence and social commitment
of the scientific and academic activity. The Special
Issue ‘COVID-19 and Plant Health® was motivated
by all human beings who suffer from the anguish of
getting sick, languish in confinement, fear losing a
job or postponing dreams, and by all farmers that
make food possible in the world.
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