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SUMMARY

Background. Tomato is an important crop in Mexico, due mainly to its economic profitability. Objective. The
objective of the research was to identify the agent associated with early blight in tomato at Morelos. Methodology.
Samples of diseased plants were taken from a greenhouse at Jantetelco country of the Morelos state and taken to the
laboratory. Later, 1 cm cuts of diseased and healthy tissue were made which disinfected with 3% sodium hypochlorite
for 1 min and washed three times with sterile distilled water for 1 min. Later, four leaf cuts in were put in Petri dishes
with PDA culture medium (Bioxon) kept at 25 °C + 2 °C for 168 h, the pathogen purification was done by monoconidial
cultures and pathogen identifying by morphocultural criteria and molecularly. Results. The agent associated with early
blight was Alternaria alternata. Implications. Our result reveals the opportunity to improve the control of this
pathogen. Conclusion. Although A. alternata to infect the fruit peduncle causing abortion, in this research the pathogen
was found also in leaves.
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RESUMEN

Antecedente. El tomate es un cultivo importante en México, debido principalmente a su rentabilidad econémica.
Obijetivo. El objetivo de la investigacion fue identificar el agente asociado con el tizdn temprano en tomate en Morelos.
Metodologia. Se tomaron muestras de plantas enfermas de un invernadero de la ciudad de Jantetelco, estado de
Morelos, y se llevaron al laboratorio. Mas tarde, se hicieron cortes de 1 cm de tejido sano y enfermo que se
desinfectaron con hipoclorito de sodio al 3% durante 1 min y se lavo tres veces con agua destilada estéril durante 1
min. Después, se colocaron cuatro cortes de hojas en placas de Petri con medio de cultivo PDA (Bioxon) mantenidos
a 25 °C + 2 °C durante 168 h, la purificacion del patdégeno se realiz6 mediante cultivos monoconidiales y la
identificacion mediante criterios morfoculturales y molecularmente. Resultados. El agente asociado con el tizén
temprano fue Alternaria alternata. Implicaciones: Nuestro resultado revela la oportunidad de mejorar el control de
este patdgeno. Conclusién. Aunque A. alternata infecta el pedunculo de la fruta que causa el aborto, en esta
investigacion se encontro el patdégeno en las hojas.
Palabras Clave: Agente; Identificacion; Incidencia; Follaje; Software.

INTRODUCTION t, occupates the seventh place of production, which
represents 5.2% of the production national (SIAP,

Tomato (Solanum lycopersicum L.) is one of the main
export vegetable of products of Mexico. In November
2019, the cummulative production in the spring-
summer cycle was 1159936 t, that is, 2.2% higher than
the obtained in the same period the previous year and
the total harvested area per month October in this cycle
was 16161 ha, which represents an increase of 9% over
the previous year. Morelos with a production of 78914

2019).

One of the main fungal diseases of tomatos is the early
blight since it is distributed in all frowing areas of the
world and can become a major disease if favorable
environmental conditions for its development occur
(Momol and Pernezny, 2006; UC IPM, 2009). In
addition to early blight, the late blight Phytophthora
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infestans (Mont.) De Bary (Agrios, 2005) and the
septoria leaf spot Septoria lycopersici Spegazzini
(Ishjijima and Okawara, 2002) stand out among the
relevant leaf diseases in tomato, and among the major
vascular diseases are; Fusarium oxysporum f. sp.
lycopersici (Ben et al., 2016) and Verticillium spp.
(Bubici and Cirulli, 2008).

Early blight damages stem, leaves, and fruits of the
tomato, beging with small circular spots brown or
black on the older leaves; lesions may be surrounded
by a chlorotic halo, and as the disease develops, spots
become larger 8-10 mm in diameter or length. As the
disease develops, can damage stems and fruits, the
stains in fruits are similar to those on leaves with
brown color and dark concentric rings; in these rings,
dusty and dark spores are produced (Cepeda, 2009).
This it is a disease that affects the aerial part of tomato
plants, mainly leaves in all growing stages (Sepulveda,
2018).

Species within Alternaria that have been reported
causing early blight of tomato are: A. alternata (Fr.)
Keissler, A. tomatophila Simmons, A. solani Sorauer
and A. tomato (Cooke) LR Jones (Blancard, 2012;
Snowdon 1990). A. solani is a plant pathogen and
causal agent of early blight in solanum species (Russell
et al., 2010); however, there are reports of A. alternata
causing early blight of tomato at Pakistan and China
(Akhtar et al., 2004; Ren et al., 2017). Due the above
mentioned the objective of the research was to identify
the agent associated with early blight in tomato at
Morelos.

MATERIALS AND METHODS
Location of the area of study

Diseased tomato plants were collected (in the first
stage of fruit development) in a greenhouse at
Jantetelco, Morelos (Figure 1), whose coordinates are
(18°42'44.7" N 98°46'31.0" W). On the first sampling
September 2017 24 plants were collected; on the
second in October 2018, 16 plants were collected for a
total of 40 disease plants for this research, placed in
paper bags and taken to the phytopathology laboratory
of Universidad Autonoma Agraria Antonio Narro and
stored at 4 °C for further analysis.

Disinfection

1 cm cuts of healthy and diseased tissue (foliage with
concentric circular spots) were made and disinfected
with 3% sodium hypochlorite for 1 min and washed
three times with sterile distilled water for 1 min.
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Isolation

Four leaf cuts in were put in Petri dishes with PDA
culture medium (Bioxon) + Antibiotic
(Oxytetracycline, 1 mL L1), to prevent bacterial
growth, with a total of three replicates by plant, kept at
25°C + 2 °C for 168 h.

Estago de Mexico

Figure 1. Location of the study area “Jantetelco,
Morelos, Mexico”.

Purification

Six mm diameter discs were taken from the pathogen
colonies, and put in test tubes with 9 mL of sterile
distilled water and 2 pL of tween 20, stirring in the
bortex for 20 s and then 50 L put in a Petri dish with
PDA culture medium. Twenty four h later, one taken
germinated conidia were placed in Petri dishes with
PDA, keptat 25 C + 2 °C for 120 h.

Morphocultural and molecular identification

Identification was made in a compound microscope
using DinoCapture 2.0 software (Dino-lite, 2020),
based on the mycelium characteristics, color and shape
of the colony, color, long and wide of 100 conidia,
following Rotem (1994), Barnett and Hunter (2006),
and the update key on the Classification Systems and
Identification of Hypomycete Fungi (Castaneda,
2004). Molecular analyses were performed in the
Instituto Potosino de Investigacion Cientifica y
Tecnoldgica, primers ITS1
(5 TCCGTAGGTGAACCTGCGG-3) and ITS4
(5" TCCTCCGCTTATTGATATGC-3") for molecular
identification of isolates, for the DNA extraction by
method Dellaporta (Dellaporta et al., 1983) based on
the use of SDS (Sodium Dodecyl Sulfate),
visualization of the DNA obtained was carried out by
electrophoresis in an agarose gel to 2% (p/v), in
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Figure 2. A. alternata; A) Colony, B) Conidia.

addition DNA was quantified on a NanoDrop 1000
Spectrophotometer (Thermo Scientific) and the
Thermal cycler Veriti for end point PCR. The samples
were sequenced with the dideoxynucleotide method
labeled in the 3130 Genetic Analyzer sequencer, and
the sequence obtained was assembled and compared
with those available in the database of the National
Center for Biotechnology Information (NCBI).

RESULTS AND DISCUSSION

The amplified regions were approximately 600 pb in
size and of all the tomato foliage samples analyzed, the
presence of A. alternata (Figure 2) was found on 20%,
of then determined morphoculturally and molecularly,
presenting particular mycelium macroscopic
characteristics as; velvety, flattened, slow-growing and
gray to dark-gray colony color. Microscopically,
simple, linear, light brown conidiophores were
observed and brown-colored conidia with transverse
and vertical septa, 20.103 to 54.776 um in length and
4.010 to 16.592 um width (Figure 2), results that agree
with to Ramjegathesh and Ebenezar, (2012) and
Agrios, (2005) reports.

Rodriguez-Roa et al., (2013) reported A. alternata,
with measures 11.8 to 52.6 um length and 7.1 to 23.4
pm width on tomato leaves in Bogota (Suba),
Colombia. Our results are similar to those reported by
Flores et al., 2013, who identified this phytopathogen
from arugula leaves (Eruca vesicaria ((Linnaeus)
Cavanilles)) with similar symptoms on the leaves at
Morelos, Mexico, with conidia measures 19.2 to 55.9
pm in length and 6.1 to 11.8 um width, obtaining a of
99.0% similarity percentage. Cova and Rodriguez
(2003) identified A. alternata with measures of conidia
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of 25.42 + 3.78 pum x 9.83 x 1.62 um with a length-
width ratio of 1: 2.6, in onion leaves at Lara,
Venezuela.

The sequence obtained whet at compared to BLAST
resulted in A. alternata (Table 1). Espinoza et al., 2009
isolated this pathogen, likewise from concentric
circular leaf spots, collected in this case of watermelon
and tomato. Sankar et al., (2012) using the ITS, region
identified A. alternata in Rumex vesicarius L. plants,
with a 100% similarity percentage, as in this research
(Table 1).

Table 1. Compared Sequence in BLAST.
Top Identity
Score (%)

A. alternata MH992147.1 983 100%

Pathogen Access Key

It should be noted that A. solani is more frequently
found in Morelos; however, its damage and importance
in rapidly increasing incidence of A. alternata should
not be ruled out since. Although A. alternata is often
associated with A. solani, in this research, this
pathogen was not found, A. alternata the main disease
of ripe tomato fruits for the industry in North Sinaloa,
Mexico (Felix and Galvez, 2002). Whose pathogen is
responsible for serious economic losses, especially in
the product for the industry (Mejia and Hernandez,
2001), Both species of Alternaria are responsible for
early blight in tomato, whose pathology can decrease
yields between 20 to 30% (Martinez et al., 2002) and
from 50 to 80% (Pifia, 1979; Fernandez et al., 1996).
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The importance of this pathogen lies in its ability to
survive up to a year in the crop and soil residues
(Seminis, 2020; Sela, 2020), as well as in remains of
diseased plants, in seed covers and various weed
species, which can host of the fungus without showing
symptoms (asymptomatic), being an important source
of infection (Reyes, 2016). In addition to mycotoxins
production such as alternariol, alternariol monomethyl
ether, (tenuazonic acid), and altertoxin | and Il that
cause health problems, affect the safety of processed
products (Hasan, 1995; Motta et al., 2000; Sempere
and Santamarina, 2007), it is very necessary to
implement quality control measures which guarantee
harmless tomato production.

CONCLUSIONS

A. alternata was identified in tomato leaves. A.
alternata is associated with A. solani since there is
confusion that A. alternata is only found in the
peduncle of the fruit causing abortion, therefore, it
should be noted that this pathogen can also be found in
leaves.
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