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Abstract. The importance of native Mexican
varieties in agricultural food production is analyzed,
discussed and reflected upon, particularly regarding
emergency situations such as the pandemic caused
by the SARS-CoV-2 virus. The main example used
isthe tomato, Solanum lycopersicum,comparatively
with commercial varieties. Evidence is provided
of the higher tolerance of native varieties to pests
and diseases. When grafted onto commercial
varieties, they maintained their tolerance, but also
increased their yield. Before and perhaps during
the pandemic, native tomato varieties have been
an important food source for several marginalized
communities in Mexico. The analysis suggests
that the agricultural food production based on
native varieties may help solve problems in the

Resumen. Se analiza, discute y reflexiona sobre
la importancia de las variedades nativas mexicanas
en la produccion agroalimentaria, particularmente
en situaciones de emergencia como la pandemia
ocasionada por el virus SARS-CoV-2. Se ejem-
plifica con el jitomate, Solanum Ilycopersicum,
comparativamente con variedades comerciales. Se
muestran evidencias de mayor tolerancia de varie-
dades nativas a plagas y enfermedades. Cuando
se injertaron con variedades comerciales, mantu-
vieron su tolerancia; pero, ademads, incrementaron
su rendimiento. Antes y probablemente durante la
pandemia, las variedades nativas de jitomate han
sido fuente importante de alimento para numerosas
comunidades marginadas de México. El anélisis
sugiere que la produccion agroalimentaria basada
en variedades nativas puede subsanar problemas en
la cadena de suministros de insumos agricolas de
importacion reduciendo ademads la dependencia de
agroquimicos, fertilizantes y variedades comercia-
les y favorecer la produccion familiar de alimentos.
Una menor dependencia de insumos industrializa-
dos coadyuvaria a la autosuficiencia y soberania
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supply chain of imported agricultural inputs, while
also solving the dependency on agrochemicals,
fertilizers and commercial varieties, and promoting
family-produced foods. A lower dependence on
industrialized inputs would contribute towards self-
sufficiency and food sovereignty, with nutritious
and innocuous foods. In times of a pandemic,
the family production model in marginalized
rural settings would help reduce the mobility of
people and the risk of contagion, increase food
security and reduce SARS-CoV-2 risk factors due
to the incidence of chronic diseases, particularly
metabolic diseases.

Key words: wild tomato, pest, diseases, SARS-
CoV-2.

The productive agricultural paradigm

Unlike the wide diversity of varieties adapted to
the environment, the modern agricultural paradigm
has produced the idea of putting the environment
at the service of the genotype (Sarandon, 2014).
Thus, worldwide food production is based on
reduced number of varieties, highly productive
yet eventually vulnerable to pests, diseases and
other environmental factors such as water stress
or frosts. As a response, the modern agricultural
production model uses high amounts of energy
in the form of organo-synthetic pesticides (Altieri
and Nicholls, 2010). Pest control in Mexico and in
many areas of the world is characterized by being
more ‘calendarized’ than predictive, resulting in
programmed pesticide applications, regardless
of the type of pest, disease or weed. In the end,
it becomes a vicious circle, highly dependent on
pesticide agroecosystems: the environment at
the service of the genotype. Problems caused by
the irrational use of pesticides have been widely

alimentaria, con alimentos nutritivos e inocuos. En
tiempo de pandemia, el modelo familiar producti-
vo en entornos rurales marginados favoreceria me-
nor movilidad de personas y riesgos de contagio,
seguridad de alimentos y reduccion de factores de
riesgo al SARS-CoV-2 por la incidencia de enfer-
medades cronicas en particular las metabdlicas.

Palabras clave: Jitomate silvestre, plagas, enfer-
medades, SARS-CoV-2.

El paradigma agricola productivo

A diferencia de la amplia diversidad de varieda-
des nativas adaptadas al medio, el paradigma agri-
cola moderno ha generado la idea de poner el am-
biente al servicio del genotipo (Sarandon, 2014).
Asi, la produccion mundial de alimentos se basa en
un reducido nimero de variedades, altamente pro-
ductivas pero eventualmente vulnerables a plagas,
enfermedades y otros factores ambientales como
estrés hidricos o heladas. Como respuesta, el mo-
delo de produccion agricola moderno utiliza altas
cantidades de energia en forma de plaguicidas or-
gano-sintéticos (Altieri y Nicholls, 2010). El con-
trol de plagas en México, y muchas partes del mun-
do, se caracteriza por ser mas ‘calendarizada’ que
predictiva resultando en aplicaciones programadas
de plaguicidas independientemente del nivel plaga,
enfermedad o maleza. Al final, opera un circulo vi-
cioso, con alta dependencia de agroecosistemas de
los plagicidas: el ambiente al servicio del genotipo.
Los problemas derivados del uso irracional de pla-
guicidas han sido ampliamente documentados (De-
vine et al., 2008); pero quiza el mas importante, sea
el dafo a la salud humana (Seefod, 2005).

Cuando ocurren emergencias nacionales como
la pandemia COVID-19 que nos afecta desde
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documented (Devine et al., 2008), but perhaps the
most important one is the damage caused to human
health (Seefoo, 2005).

When national emergencies occur, like the
COVID-19 pandemic that has affected us all since
2020, the limitations of the modern agricultural
model become more evident. As confirmed, the
global economy has become seriously slumped,
and the effect on agriculture as a primary economic
activity was no exception (CEPAL, 2020;
World Bank, 2020). The high dependency on
agrochemicals, of which have been imported, as
well as on many other inputs due to the deterioration
of the supply chains, has affected food production
and distribution (CEPAL, 2020). Should the
pandemic be extended, with affected supply chains
and the weakening of production units, the yield of
monoculture varieties would be highly affected by
the incidence of pests and diseases. In addition, the
effect of climate change would enhance its negative
impact on modern agricultural systems (Salcedo
and Guzman, 2014). Two of the most widely
accepted strategies to reduce the use of pesticides
in agriculture are the ecological management of
pathosystems and integrated pest management with
plant resistance as the main strategy (Kogan, 1990;
Robinson, 1996). The main source of resistance
to pests and diseases is in the ‘endemic parents of
cultivated plants’ and in ‘creole varieties’ (Labate
et al., 2007), both hereinafter referred to as ‘native
varieties.’

The aim of this text is to analyze, discuss and
reflect upon the importance that native varieties of
cultivated plants have on food production, and the
role they play in situations such as the pandemic
caused by the virus SARS-CoV-2. The example
used is the tomato Solanum lycopersicum for three
main reasons: along with maize, it is one of the
crops with the most genetic manipulation; it has
several plant health problems (Blancard, 2012;

2020, las limitantes del modelo agricola moderno
se hacen mas evidentes. Como se ha constatado,
la economia global ha sido seriamente deprimida
y el efecto en la agricultura como actividad econo-
mica primaria, no fue la excepcion (CEPAL, 2020;
World Bank, 2020). La alta dependencia de agro-
quimicos, en su mayor parte importados, asi como
de muchos otros insumos por el deterioro de las
cadenas de suministro, ha afectado la produccion y
distribucion de alimentos (CEPAL, 2020). De pro-
longarse la pandemia, con cadenas de suministros
afectadas y depauperacion de unidades de produc-
cidn, el rendimiento de variedades monocultivadas
seria fuertemente afectado por incidencia de plagas
y enfermedades. Adicionalmente, el efecto del cam-
bio climatico potenciara su impacto negativo en los
sistemas agricolas modernos (Salcedo y Guzman,
2014). Dos de las estrategias mas aceptadas para
reducir el uso de plaguicidas en la agricultura son
el manejo ecoldgico de patosistemas y el manejo
integrado de plagas con la resistencia vegetal como
estrategia fundamental (Kogan, 1990; Robinson,
1996). La principal fuente de resistencia a plagas
y enfermedades se encuentra en los ‘parientes sil-
vestres de plantas cultivadas’ y en las ‘variedades
criollas’ (Labate et al., 2007), denominadas ambas
en lo sucesivo como ‘variedades nativas’.

El objetivo del escrito es analizar, discutir y
reflexionar sobre la importancia que las varie-
dades nativas de plantas cultivadas tienen en
la produccion alimentaria, y su rol en situacio-
nes como la pandemia ocasionada por el virus
SARS-CoV-2. Se ejemplifica con el jitomate So-
lanum lycopersicum por tres razones fundamen-
tales: Con el maiz, es uno de los cultivos con
mayor manipulaciéon genética; posee diversos
problemas fitosanitaria (Blancard, 2012; King y
Saunders, 1984; Pérez et al., 1987); y tiene fuer-
te arraigo cultural en México.
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King and Saunders, 1984; Pérez et al., 1987); and
it is deeply culturally ingrained in Mexico.

Native tomato varieties and plant health

The cultivated tomato is one of the crop with the
greatest phytosanitary problems, with more than 13
pest species and diseases that include practically the
entire spectrum of pathogens. Several of these are
transmitted by insects (King and Saunders, 1984;
Blancard, 2012). Although it is not the center of
origin, it is widely agreed that the tomato was first
domesticated in Mexico (Labate et al., 2007), and
it has a wide diversity of native varieties (Lobato-
Ortiz et al., 2012). These may play an important
part in the healthy and sustainable production of
tomato, particularly in the natural regulation of
pests and diseases.

The closest endemic relative of the tomato is S.
lycopersicumvar. cerasiforme, whichisanimportant
source of resistance to pests such as the silverleaf
tabaci (Hem: Aleyrodidae)
and the red spider mite Tetranychus spp. (Acari:
Tetranychidae) (Pérez et al., 1987; Sanchez-Pefia
et al.,2006). In western Mexico, this relative of the
tomato is locally known as ‘tinguaraque’ (Figure

whitefly Bemisia

1A). Explorations in this region documented a wide
diversity of morphotypes, with a reduced presence
of phytophagous insects (Alvarez-Hernandez,
2009). Under the conditions of the Chapala swamp,
in Michoacan, Mexico, regarding a commercial
tinguaraque displayed
to the silverleaf whitefly B. tabaci, the potato
psyllid Bactericera cockerelli (Hem: Triozydae)

variety, the tolerance

and vegetable leaf miners Liriomyza spp. (Dip:
Agromyzidae) (Cortez-Madrigal, 2010), as well as
to the pathogens Phytophthora sp. and Rhizoctonia
sp. (Arellano et al., 2013).

Mexican farmers have produced a wide variety
of creole varieties, adapted to local environments
(Figure 1B) (Vera-Sanchez et al., 2016). Thus,
Nord et al., (2020) recorded a lower incidence of

Variedades nativas de jitomate y fitosanidad

El jitomate cultivado presenta mas de 13 espe-
cies plaga y similar nimero de enfermedades que
incluyen practicamente todo el espectro de patoge-
nos. Varios de estos son transmitidos por insectos
(King y Saunders, 1984; Blancard, 2012). Aunque
no es centro de origen, hay consenso de que el ji-
tomate fue domesticado en México (Labate et al.,
2007), el cual tiene una amplia diversidad de varie-
dades nativas (Lobato-Ortiz ef al., 2012). Estas po-
drian tener un rol importante en la produccion sa-
ludable y sustentable de jitomate, particularmente,
en la regulacion natural de plagas y enfermedades.

El pariente silvestre mas cercano del jitomate es
S. lycopersicum var. cerasiforme, y es fuente im-
portante de resistencia hacia plagas como la mos-
ca blanca Bemisia tabaci (Hem: Aleyrodidae) y la
arafia roja Tetranychus spp. (Acari: Tetranychidae)
(Pérez et al., 1987; Sanchez-Pefia et al., 2006). En
el Occidente de México, este pariente del jitomate
es conocido localmente como ‘tinguaraque’ (Figu-
ra 1A). Exploraciones en esa region documentaron
una amplia diversidad de morfotipos, con reducida
presencia de insectos fitofagos (Alvarez-Hernan-
dez, 2009). En las condiciones de la Ciénega de
Chapala, Michoacan, México, respecto a una va-
riedad comercial, el tinguaraque registro6 tolerancia
a mosca blanca B. fabaci, paratrioza Bactericera
cockerelli (Hem: Triozydae) y minadores Liriomy-
za spp. (Dip: Agromyzidae)(Cortez-Madrigal.,
2010), asi como a los patdégenos Phytophthora sp.
y Rhizoctonia sp. (Arellano et al., 2013).

Los campesinos mexicanos han generado una
amplia diversidad de variedades criollas, adaptadas
a ambientes locales (Figura 1B) (Vera-Sanchez et
al., 2016). Asi, Nord et al., (2020) registraron me-
nor incidencia de plagas en variedades silvestres,
criollas y comerciales, en ese orden. Lo cual con-
firma la relacion inversa entre resistencia a plagas
y el grado de manipulacion genética (Rozenthal y
Dirzo, 1997).
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Figure 1. Native Mexican varieties of tomato (Solanum lycopersicum). A. Wild cherry-type, called tinguaraque. B. Kidney-
type variety beside a commercial one (smooth fruit on top). Archive photos by the author.

Figura 1. Variedades nativas mexicanas de jitomate (Solanum lycopersicum). A. Tipo cereza silvestre llamado tinguaraque.
B. Variedad tipo rifion junto a una comercial (fruto liso sobrepuesto). Fotos archivo del autor.

pests in wild, creole and commercial varieties,
in that order, indicating the reverse relationship
between pest resistance and the degree of genetic
manipulation (Rozenthal and Dirzo, 1997).

Apart from insect-pests, damages caused by
fungi and nematodes are another problem that
requires solving. With the prohibition of methyl
bromide as a biocide, frequently used to sanitize
soils in seedbeds and fields, the native tomato
varieties are an alternative (Labate et al., 2007).
For example, the severity of foliar fungal diseases
was 20 to 40% less, respectively, that the one
observed in a commercial variety (Figure 2A). The
severity caused by the nematode Meloidogyne sp.
was 5% in endemic varieties and only 3% in creole
varieties (Figure 2B). The phytosanitary response
of the native varieties was related to the production,
generally higher than in the commercial variety.

Native varieties in production systems

In Mexico, the agricultural production of
related crops between diverse plants, wild and/

Ademas de insectos-plaga, los dafios por hon-
gos y nematodos son otros problemas a resolver.
Con la prohibicion del bromuro de metilo como
biocida, frecuentemente usado para sanitizar sue-
los de almacigos y siembra, las variedades nati-
vas de jitomate son una alternativa (Labate ef al.,
2007). Por ejemplo, la severidad de enfermedades
fingicas foliares en variedades criollas y silvestres
fue entre 20 y 40% menos, respectivamente, que la
observada en una variedad comercial (Figura 2A).
La severidad causada por el nematodo Meloidogy-
ne sp. fue del 5% en variedades silvestres, y solo
del 3% en las criollas (Figura 2B). La respuesta
fitosanitaria de las variedades nativas estuvo rela-
cionada con la produccion, generalmente superior
a la variedad comercial.

Variedades nativas en sistema de produccion

En México, la produccion agricola de cultivos
asociados entre diversas plantas, silvestres y/o do-
mesticadas, (i.e. milpa) es comln en pequeiios pro-
ductores (Ayala et al., 2019). Estos agroecosistemas
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Figure 2. Severity of foliar fungal diseases (A) and those cause by the nematode Meloidogyne sp. (B) in native tomato
varieties and one commercial variety (R-G). T-J and C-Ch are wild varieties, and the rest are creole. Bars with at
least one letter in common are not statistically different (Tukey, 0.05).

Figura 2. Severidad de enfermedades fiingicas foliares (A) y del nematodo Meloidogyne sp. (B) en variedades nativas de
jitomate y una comercial (R-G). T-J y C-Ch son variedades silvestres, el resto son criollas. Barras con al menos
una letra en comin no difieren estadisticamente (Tukey, 0.05).

or raised, (i.e. milpa, or diversified maize field) is
common among small-scale farmers (Ayala et al.,
2019). These agroecosystems can boost beneficial
biotrophic relations, such as the biological control of
pests (Altieri and Nicholls, 2010). The use of creole
and endemic tomato varieties, in relation to maize
and tropical milkweed (Asclepias curassavica),
has displayed a low incidence and diversity
of pests and diseases, thus the use of organo-
synthetic pesticides has been avoided. Vectors of

pueden potenciar relaciones biotroficas benéficas
como el control biologico de plagas (Altieri y Ni-
cholls, 2010). El empleo de variedades criollas y
silvestres de jitomate, en asociacién con maiz y
hierba Maria (4sclepias curassavica), ha demos-
trado una baja incidencia y diversidad de plagas
y enfermedades, evitandose el uso de plaguicidas
organosintéticos. Vectores de patogenos, como
Bactericera cockerelli, retrasdé su aparicion hasta
en 45 dias (Figura 3), y con ello el impacto de la
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pathogens, such as Bactericera cockerelli, delayed
its appearance by up to 45 days (Figure 3), and with
it, the impact of the “permanent” tomato disease
caused by Candidatus Liberibacter solanacearum.
The parasitism of nymphs by Tamarixia triozae
(Hymenoptera: Eulophidae) was >80%, and for
the first time, epidemics of entomophthorales fungi
were registered in adult B. cockerelli (H. Cortez.
2020. Data not published).

Studies in Mexico proved the potential of native
varieties as grafts for non-grafted commercial
varieties in the reduction of the incidence of pests
(Nord et al., 2020). Grafted plants produced up to
six times more than the commercial, non-grafted
variety (12.38 kg vs 1.8 kg) (Figure 4). This was
achieved with a reduced use of organo-synthetic
inputs. This does not coincide with the suggested
idea of an inverse correlation between production
and resistance to pests and diseases (Rozenthal
and Dirzo, 1997). It is crucial to strengthen lines
of investigation that help produce knowledge on
production models of low environmental impact

enfermedad “permanente” del tomate causada por
Candidatus Liberibacter solanacearum. El parasi-
tismo de ninfas por Tamarixia triozae (Hymenop-
tera: Eulophidae) fue >80%, y por primera vez se
registraron epidemias de hongos entomophthorales
en adultos de B. cockerelli (H. Cortez. 2020. Datos
no publicados).

Estudios en México demostraron el potencial de
variedades nativas como injertos de variedades co-
merciales en la reduccion de incidencia de plagas
(Nord et al., 2020). Plantas injertadas produjeron
hasta seis veces mas que la variedad comercial sin
injertar (12.38 kg vs 1.8 kg) (Figura 4). Esto se lo-
gr6 con bajo uso de insumos organosintéticos. Lo
anterior no concuerda con la idea sugerida sobre
una correlacion inversa entre produccion y resis-
tencia a plagas y enfermedades (Rozenthal y Dirzo,
1997). Es necesario fortalecer lineas de investiga-
cion que permitan generar conocimiento en mode-
los productivos de bajo impacto ambiental que han
probado su resiliencia ante modelos modernos de
produccion.
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Figure 3. Incidence of Bactericera cockerelli on one of the most susceptible creole genotypes (Arrifionado OQaxaca) under an
agroenvironmental management scheme. Jiquilpan, Mich. 2017. Tomato transplant *.

Figura 3. Incidencia de Bactericera cockerelli en uno de los genotipos criollos de jitomate mas susceptibles (Arrifionado
Oaxaca) bajo un esquema de manejo agroecologico de plagas. Jiquilpan, Mich. 2017. Trasplante de jitomate*.
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Figure 4. Mean production of a commercial tomato variety (R-G) grafted over native varieties. T-J and C-Ch are endemic,
and the rest are creole varieties. Columns followed by at least one letter in common are not statistically different

(Tukey, p<0.05). Zapopan, Jal. 2017.

Figura 4. Produccion media de una variedad comercial de jitomate (R-G) injertada sobre variedades nativas. T-J y C-Ch
son silvestres, el resto son variedades criollas. Columnas seguidas al menos una letra en comin no difieren

estadisticamente (Tukey, p<0.05). Zapopan, Jal. 2017.

that have proved their resilience against modern
production methods.

Native varieties in the face of COVID-19

In global crises such as long-lasting pandemics,
food production may be seriously affected. This
may be due to factors that include food hoarding,
unemployment, rising prices and finally, the
escalation of extreme poverty (CEPAL, 2020). The
high reliance on imported industrialized inputs,
e.g., pesticides and fertilizers, is a risk factor for
extensive and modern agri-food systems in the
light of pandemic phenomena. Native varieties are
not only a provider of genes for the improvement of
commercial crops. In Mexico, they have played an
important role in the supply of foods, particularly
in marginalized communities (Lobato-Ortiz et al.,
2012). These benefits can be extended to a wider
sector of society that wishes to produce healthy
foods for self-supply, as suggested by international
organisms in the light of COVID-19 (CEPAL,
2020).

Variedades nativas ante el COVID-19

En crisis globales, como pudiera ser una pan-
demia de largo plazo, la produccion de alimentos
puede ser seriamente afectada. Entre otros actores,
por el acaparamiento de alimentos, desempleo, es-
calada de precios, y finalmente el recrudecimiento
de la pobreza extrema (CEPAL, 2020). La alta de-
pendencia de insumos industrializados importados;
e.g., plaguicidas y fertilizantes, representan un fac-
tor de riesgo para sistemas agroalimentarios exten-
sivos y modernos frente a fenomenos pandémicos.
Las variedades nativas no son solo proveedoras de
genes para el mejoramiento de cultivos comercia-
les. En México han tenido un rol importante en la
provision de alimentos, particularmente en comu-
nidades marginadas (Lobato-Ortiz et al., 2012).
Esos beneficios pudieran extenderse a un sector
mas amplio de la sociedad que desee producir ali-
mentos saludables para autoconsumo, como se ha
sugerido por organismos internacionales frente al
COVID-19 (CEPAL, 2020).
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The benefits of native varieties in times of the
pandemic are diverse. First, family production
helps produce foods without chemical residues
that harm human health or the environment. The
mobility of the population is limited, resulting
in a lower risk of contagion and viral dispersion.
Secondly, the nutritional quality and safety of foods
derived from native varieties could contribute to
reducing the development of chronic diseases,
which are considered risk factors for SARS-CoV-2,
particularly of metabolic origin.

Another lesson to learn from COVID-19 is that
we should reflect on the causality of the disease.
The transit of viruses from animals to humans, as in
the case of SARS-CoV-2, is not coincidental, and it
suggests that we have broken crucial environmental
balances. As a part of the restoration of this balance,
a new paradigm has been proposed that integrates
agriculture and biodiversity (CEPAL, 2020).
Native varieties must be an important part of this
biodiversity.

CONCLUSIONS

In conclusion, our proposal is that native
varieties must be revalued and considered as the
fundamental basis to produce food in Mexico. Not
only are they a source of genes, but they can be
used directly in family-based and organic farming;
they can also be used as rootstock for commercial
crops. The example documented with one of the
most problematic crops in terms of plant health and
widely consumed in the country, shows that this
is possible. The benefit in the protection of crops
would contribute to self-sufficiency and agri-food
sovereignty. Mexico is a country with an important
agri-food culture. We must begin with the empirical
knowledge of traditional farmers. If we enhance
our investigations with production and cultural

Los beneficios de las variedades nativas en
tiempos de pandemia son diversos. Primero, la pro-
duccion familiar posibilita producir alimentos sin
residuos quimicos dafiinos a la salud y al ambiente.
La movilidad de la poblacién seria limitada lo cual
redundaria en menor riesgo de contagios y disper-
sion del virus. Segundo, la calidad nutrimental e
inocuidad de alimentos derivados de variedades na-
tivas pueden contribuir a disminuir el desarrollo de
enfermedades cronicas, las cuales con consideradas
factores de riego para SARS-CoV-2, en particular
las de origen metabolicas.

Una leccion mas que aprender del COVID-19,
es que debemos reflexionar sobre la causalidad de
la enfermedad. El transito de virus de animales a
humanos, como es ¢l caso del SARS-CoV-2, no es
fortuito y sugiere que hemos roto equilibrios eco-
logicos fundamentales. Como parte de la restaura-
cion de ese equilibrio, se ha propuesto un nuevo
paradigma que integre agricultura y biodiversidad
(CEPAL, 2020). Las variedades nativas deben ser
parte importante de esa biodiversidad.

CONCLUSIONES

En conclusion, se propone que las variedades
nativas deben ser revaloradas y consideradas como
base fundamental para la produccion de alimentos
en México. Ademas de fuente de genes, pueden
aprovecharse de manera directa en produccion fa-
miliar y orgénica; pero también, como porta-injerto
de cultivos comerciales. El ejemplo documenta-
do con uno de los cultivos con mayor problema-
tica fitosanitaria y de amplio consumo nacional,
demuestra que lo anterior es posible. El beneficio
en la proteccion de cultivos contribuiria a la auto-
suficiencia y soberania alimentaria. México es un
pais con una importante cultura agroalimentaria.
Se debe partir del conocimiento empirico de los
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knowledge, we could develop world leadership in
agricultural science with a sense of humanity and
the benefit of a sustainable and resilient agri-food
production.
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