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Resumen. El objetivo de esta investigacion fue
determinar los principales géneros de nematodos
asociados a plantas adultas de litchi y su asociacion
con el sintoma de clorosis en Oaxaca. Para ello, de
marzo a agosto de 2013, en cuatro parcelas comer-
ciales de litchi se colectaron muestras de suelo en
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Abstract. The objective of this research was to
determine the main genera of nematodes associated
with lychee adult plants and their association with
the symptom of chlorosis. To do this, from March to
August 2013, soil samples were collected from four
commercial lychee plots in the tree drip zone. Five
asymptomatic and five plants with chlorosis of the
Brewster and Mauritius varieties were selected in
three phenological stages: flowering, harvesting and
vegetative development. Aphelenchus, Ditylenchus,
Helicotylenchus, Hemicriconemoides, Longidorus,
Mesocriconema,
Rotylenchus,
Tylenchus and Xiphinema were the main genera

Pratylenchus, Psilenchus,

Trichodorus,  Tylenchorhynchus,
identified. The highest number of total nematodes
in Mauritius variety was obtained in the harvest
stage (300.6, p=0.05), while in Brewster was in
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la zona de goteo de los arboles; se seleccionaron
cinco plantas asintomaticas y cinco con clorosis de
las variedades Brewster y Mauritius, en tres etapas
fenoldgicas: floracion, cosecha y desarrollo vege-
tativo. Aphelenchus, Ditylenchus, Helicotylenchus,
Hemicriconemoides, Longidorus, Mesocriconema,
Pratylenchus, Psilenchus, Rotylenchus, Trichodo-
rus, Tylenchorhynchus, Tylenchus y Xiphinema
fueron los principales géneros identificados. El
mayor nimero de nematodos totales se obtuvo en
etapa de cosecha en la variedad Mauritius (300.6,
p=0.05), mientras que en Brewster fue en floracion
(576, p=0.05). No se observo una relacion directa
de la poblacion total de nematodos y el sintoma de
clorosis para las diferentes etapas fenologicas eva-
luadas.

Palabras clave: clorosis, Brewster, Mauritius, fe-
nologia.

El litchi es nativo del sur de China y sudeste
de Asia (Coates et al., 1994), que se comercializa
como fruto fresco, deshidratado o enlatado. China,
India, Sudeste de Asia y Sudafrica son las principa-
les regiones productoras a nivel mundial (Menzel y
Simpson, 1994). Aproximadamente 700,000 tone-
ladas de litchi fresco se consumen anualmente en
Asia e India, y una proporcidon también es procesa-
da en forma de fruto enlatado o en jugo. La crecien-
te demanda internacional del fruto ha incentivado a
varios paises para su cultivo, entre ellos México, el
cual destina al menos de 4 250 ha, con una cosecha
anual de 28 000 t y un crecimiento promedio de
7.7% durante 2012-2018 (SIAP, 2018). El estado
de Veracruz ocupa el primer lugar con 9 223.47 t de
produccion equivalente al 50% del total nacional,
seguido de Puebla, San Luis Potosi y Oaxaca con 3
524.25t,1957.65 ty 1 983.48 t, respectivamente
(Torres-Becerril et al., 2019).
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flowering (576, p=0.05). A direct relationship
between the total population of nematodes and the
symptom of chlorosis was not observed for the
different phenological stages evaluated.

chlorosis, Mauritius,

Key words: Brewster,

phenology.

The lychee is native to Southern China and
Southeast Asia (Coates et al., 1994), and is
commercialized as a fresh, dried or canned fruit.
China, India, Southeast Asia and South Africa are
the main regions of production on a global scale
(Menzel and Simpson, 1994). Approximately
700,000 tons of fresh lychee are consumed
annually in Asia and India, along with an important
amount also being processed in the form of canned
fruit or juice. The growing demand for the fruit has
incentivized several countries to grow it, including
Mexico, which grows this crop in at least 4,250
ha, with an annual harvest of 28,000 t and an
average growth of 7.7% between 2012 and 2018
(SIAP, 2018). Veracruz is the state with the highest
production, with 9,223.47 t, accounting for 50% of
the country’s total, followed by Puebla, San Luis
Potosi and Oaxaca, with 3,524.25 t, 1,957.65 t and
1,983.48 t, respectively (Torres-Becerril et al.,
2019).

The lychee crop faces numerous problems
in Mexico during production, mostly regarding
postharvest
(Torres-Becerril et al., 2019). However, on the
field, there are a series of phytosanitary problems
caused by anthracnose (Campbell and Campbell
2001; Martinez-Bolafios et al., 2015) and some
insect-related pests (Xu et al., 2005). On the other
hand, another important pest are nematodes, and
their importance in tropical fruits is related to the
induction of symptoms such as chlorosis, foliar

handling and commercialization
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El cultivo del litchi en México enfrenta muchos
problemas durante la produccion, principalmente
problemas de manejo poscosecha y comercializa-
cion (Torres-Becerril et al., 2019); sin embargo,
en campo se presentan una serie de problemas fi-
tosanitarios causados por antracnosis (Campbell
y Campbell 2001; Martinez-Bolafios et al., 2015)
y algunas plagas insectiles (Xu et al., 2005). Por
otra parte, otra plaga importante son los nemato-
dos, cuya importancia en frutales tropicales esta
asociada a la induccion de sintomas tales como
clorosis, deformacion foliar, acortamiento de en-
trenudos, reduccion de crecimiento y disminucion
en la produccion (Ravichandra, 2019). Varios au-
tores reportan en litchi a los nematodos: Heli-
cotylenchus dihystera, Helicotylenchus indicus,
Hemicriconemoides litchi, Hoplolaimus indicus,
Meloidogyne incognita, Rotylenchulus reniformis,
Tylenchorhynchus leviterminalis, Xiphinema bre-
vicolle, Xiphinema sp., (Nath et al., 2008), Hemi-
criconemoides mangiferae, Trichodorus pakista-
nensis, Xiphinema inequale (Nisha et al., 2000) y
Helicotylenchus dihystera (Nisha et al., 2000; Nath
et al., 2008). De estas especies, solo H. mangiferae
y X. brevicolle se consideran patéogenos al causar
sintomas de defoliacion, clorosis, necrosis apical
de hojas, reduccion de floracion y caida de frutos
(Nisha et al., 2000; Nath et al., 2008).

En Oaxaca México, el cultivo de litchi ocupa
una superficie de 1 500 ha, con rendimiento prome-
dio de 4.6 t ha!; las variedades Brewster y Mauri-
tius se cultivan de manera comercial (Maldonado-
Peralta et al., 2012). Durante los ciclos de produc-
cion 2010-2012 en arboles de ambas variedades se
observaron sintomas de clorosis y bajo rendimiento
posiblemente asociadas al dafio ocasionado por ne-
matodos, por lo que es importante desarrollar es-
tudios que permitan identificar tanto el nematodo,
como los sintomas que provocan en el cultivo de
litchi. El objetivo de la presente investigacion fue
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deformations, shortening of internodes, reduction of
growth and of the production (Ravichandra, 2019).
Several authors report such nematodes in lychee as
Helicotylenchus dihystera, Helicotylenchus indicus,
Hemicriconemoides litchi, Hoplolaimus indicus,
Meloidogyne incognita, Rotylenchulus reniformis,
Tylenchorhynchus  leviterminalis,  Xiphinema
brevicolle, Xiphinema sp., (Nath et al., 2008),
Hemicriconemoides — mangiferae,  Trichodorus
pakistanensis, Xiphinema inequale (Nisha et
al., 2000) and Helicotylenchus dihystera (Nisha
et al., 2000; Nath et al., 2008). Out of these
species, only H. mangiferae and X. brevicolle are
considered pathogens, since they cause symptoms
of defoliation, chlorosis, apical necrosis of leaves,
reduction of flowering and the falling of fruits
(Nisha ef al., 2000; Nath ef al., 2008).

In Oaxaca, Mexico, lychee orchards cover a
surface of 1,500 ha, with an average yield of 4.6 t
ha'!; the Brewster and Mauritius varieties are grown
commercially (Maldonado-Peralta et al., 2012).
During the 2010-2012 production cycles in trees
of both varieties, symptoms of chlorosis and low
yields were observed, possibly due to the damage
caused by nematodes. Due to this, it is important to
carry out studies that help identify the nematode,
as well as the symptoms it causes in the lychee
crop. The aim of the present investigation was to
identify the main genera of nematodes related to
the lychee crop and determine its relation with the
foliar chlorosis symptoms.

Four commercial lychee plots were sampled
(two with the Brewster variety and two with
Mauritius), after having selected one plot per
location or municipal area: San José Chiltepec
(Brewster), Santa Maria Jacatepec (Brewster), San
Juan Cotzocén (Mauritius) and Santiago Yaveo
(Mauritius), in the state of Oaxaca, Mexico. In
each plot, a surface of one hectare was considered,
and from it, five trees (8 to 10 years in age) with

465



REVISTA MEXICANA DE FITOPATOLOGIA
MEXICAN JOURNAL OF PHYTOPATHOLOGY

FuLLy BILINGUAL

identificar los principales géneros de nematodos
asociados al cultivo de litchi y determinar su rela-
cion con los sintomas de clorosis foliar.

Se muestrearon cuatro parcelas comerciales de
litchi (dos con la variedad Brewster y dos de Mau-
ritius), para ello se selecciond una parcela por loca-
lidad o municipio: San José Chiltepec (Brewster),
Santa Maria Jacatepec (Brewster), San Juan Cotzo-
con (Mauritius) y Santiago Yaveo (Mauritius), en
el Estado de Oaxaca México. En cada parcela se
consider6 una superficie de una hectarea y de ella
se seleccionaron (de manera dirigida) y etiquetaron
cinco arboles (8-10 afios) con sintomas de clorosis
y cinco plantas asintomaticas.

En la zona de goteo de cada arbol etiquetado
(15-30 cm de profundidad; se eliminaron los prime-
ros 15 cm) se tomaron cinco submuestras de suelo,
de 200 g (suelo y raices) cada una, posteriormente
estas submuestras se colocaron sobre un plastico y
se mezclaron. Las raices y suelo se separaron con
cernidores, y de la muestra cernida se tomaron 200
g de suelo (muestra compuesta representativa para
cada arbol). En cada muestreo se tuvieron diez
muestras compuestas por parcela muestreada, cin-
co de arboles sintomaticos y cinco de asintomaticos
(Barker, 1978). Cada muestra se etiquetod y guardo
en una hielera para su posterior analisis en labora-
torio. Los muestreos se realizaron en los meses de
marzo, mayo y agosto de 2013, que correspondie-
ron a las etapas fenoldgicas de floracion, cosecha y
desarrollo vegetativo de litchi.

Cada muestra de suelo se procesé mediante la
técnica de tamizado-centrifugado (Ayoub, 1977;
Hooper, 1986), para ello en una probeta de 1 L se
adicionaron 200 cm® de suelo y se aforé con agua
destilada a un volumen final de 1000 mL. La so-
luciéon de suelo se vertid en un contenedor plasti-
co, se mezclo, se dejo reposar durante 15 segundos
y posteriormente se pasd por tamices de 60, 100,
200, 325 y 400 mallas. El material colectado en
los tamices de 100, 200, 325 y 400 mallas de cada

PUBLICACION EN LINEA, SEPTIEMBRE 2020

symptoms of chlorosis and five asymptomatic
plants were chosen (in a directed manner) and
labelled.

In the dripping zone of each labelled tree (15-
30 cm depth; the first 15 cm were eliminated) five
200g soil subsamples were taken (soil and roots).
These subsamples were then placed on plastic and
mixed. The roots and soil were separated with a
sieve and 200 g of soil were taken from the sieved
sample (representative composite sample for each
tree). In each sample collection, ten composite
samples were taken for each plot, five from
symptomatic trees and five from asymptomatic
trees (Barker, 1978). Each sample was labelled
and kept in an ice cooler for its analysis in the
laboratory. Samples were taken in the months of
March, May and August of 2013, corresponding
to the phenological stages of flowering, harvesting
and vegetative development of lychee.

Every soil sample was processed with the
sieving-centrifuging technique (Ayoub, 1977;
Hooper, 1986). For this, 200 cm?® were placed in a
1 L graduated cylinder, and diluted with distilled
water for a final volume of 1000 mL. The soil
solution was poured in a plastic container, mixed,
left to rest for 15 seconds and then sieved using
60, 100, 200, 325 and 400-mesh sieves. The
material collected in the 100, 200, 325 and 400-
mesh sieves for each sample was placed in 50 mL
centrifuge tubes. Each sample was added 1 g of
kaolin and then centrifuges at 2,500 rpm for 5 min.
The sedimentary fraction was suspended in a 46%
saccharose solution (460 g sugar x L of water!) and
then centrifuged at 2,500 rpm for one minute. The
collected supernatant was sieved using a 400-mesh
sieve and water was added to avoid the plasmolysis
of the nematodes. From each soil sample, 20 mL of
suspension were collected and kept in glass jars to
later analyze.

Glass jars with 10 mL of the extracted
nematode suspension were placed in a double bath
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muestra se coloco en tubos de centrifuga de 50 mL;
a cada muestra se le adicion6 1 g de caolin y pos-
teriormente se centrifugaron a 2,500 rpm durante 5
min. La fraccion sedimentaria se suspendio en una
solucion de sacarosa al 46% (460 g de azucar x L
de agua) y posteriormente se centrifugé a 2,500
rpm durante un minuto. El sobrenadante colecta-
do se pas6 por un tamiz de 400 mallas y se agregod
agua para evitar plasmolisis de los nematodos. De
cada muestra de suelo se colectaron 20 mL de sus-
pension y se conservaron en frascos de vidrio para
su posterior analisis.

Frascos de vidrio con 10 mL de la suspension
de los nematodos extraidos se colocaron en bafio
Maria a 80 °C; posteriormente a cada frasco se le
adiciono solucion TAF (Formaldehido 40%, Trie-
tanolamina y agua destilada) (Shurtleff y Averre
111, 2000) y se dejo reposar por 24 h para posterior
conteo poblacional de nematodos en microscopio
estereoscopico.

La deshidratacion de los nematodos se realizd
de acuerdo al procedimiento descrito por Seinhorst
(1959). En cada frasco se sustituy6 el 50% de vo-
lumen de TAF por un volumen proporcional de
la solucion A (Etanol 96%: 20 partes/ glicerina: 1
parte/ agua destilada: 79 partes). Posteriormente la
suspension de nematodos se transfirid a una placa
de Petri y se incubo por 24 h dentro de una camara
con etanol 96% a 40 °C. Al liquido sobrante de la
suspension con nematodos se le adiciond solucion
B (Etanol 96%: 93 partes/ glicerina: 7 partes) hasta
llenar la placa de Petri y se incub6 por 24 h a 26 °C.
Posterior a la evaporacion de dos terceras partes
del volumen del alcohol, el volumen restante se re-
emplaz6 con la solucion C (Etanol 96%: 80 partes/
glicerina: 20 partes) y se incubd a temperatura am-
biente (26 °C) durante 24 h. Una vez evaporado el
alcohol, la placa de Petri se coloco en una estufa
a 40 °C durante 48 horas y después se transfirid a
una camara de deshidratacion con cloruro de calcio
para eliminar los remanentes de agua.
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at 80 °C; each jar was then added a FTW solution
(Formaldehyde 40%, Triethanolamine and distilled
water) (Shurtleff and Averre 111, 2000) and left to
rest for 24 h to then count the nematode population
using a stereoscopic microscope.

The nematodes were dehydrated according to
the procedure described by Seinhorst (1959). In
each jar, 50% of the volume of FTW was replaced
with the same volume of solution A (20 parts of
96% ethanol/l1 part glycerin/79 parts distilled
water). Afterwards, the nematode suspension was
transferred to a Petri dish and incubated for 24 h
in a chamber with 96% ethanol at 40 °C. Solution
B (93 parts of 96% ethanol/ 7 parts glycerin) was
added to the liquid remaining from the nematode
suspension until the Petri dish was filled, and
incubated for 24 h at 26 °C. After two thirds of
the volume of alcohol evaporated, the remaining
volume was replaced with the C solution (80 parts
of 96% Ethanol / 20 parts glycerin) and incubated
at room temperature (26 °C) for 24 h. After the
alcohol evaporated, the Petri dish was placed in an
oven at 40 °C for 48 hours and then transferred to
a dehydration chamber with calcium chloride to
eliminate the remaining water.

Permanent (paraffin) and temporary (water
—agar 3%) preparations were made from the
nematode (fixed and dehydrated)
collected. In order to characterize and identify
the nematodes, observations were carried out
on an Olympus CX3 compound microscopes
with magnifications of 10X, 40X and 100X
important
photographed using an Olympus E330 camera.
The images of the specimens were measured and
analyzed using the program Axion Vision LE® for
their identification with the use of taxonomic keys
to determine the genus (Mai et al., 1996; Shurtleff y
Averre 111, 2000) and species (Siddiqi, 1963; Boag
and Jairajpuri, 1985; Siddiqui, 2000; Euon et al.,
2002; Castillo and Volvias, 2007).

samples

taxonomically characteristics were
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Preparaciones permanentes (parafina) y tempo-
rales (agua—agar 3%) se realizaron a partir de las
muestras de nematodos (fijados y deshidratados)
colectados. Para la caracterizacion e identificacion
de los nematodos se hicieron observaciones en un
microscopio compuesto Olympus CX3 con los ob-
jetivos de 10X, 40X y 100X; se fotografiaron carac-
teres de importancia taxonémica con una camara
Olympus E330. Las imagenes de los ejemplares se
midieron y analizaron con el programa Axion Vi-
sion LE®, para su posterior identificacion mediante
el uso de claves taxonomicas para determinar el gé-
nero (Mai et al., 1996; Shurtleff y Averre 111, 2000)
y especie (Siddiqi, 1963; Boag y Jairajpuri, 1985;
Siddiqui, 2000; Euon et al., 2002; Castillo y Vol-
vias, 2007).

De cada muestra se tomaron submuestras (3 mL)
de los nematodos extraidos, se colocaron en cajas
contadoras y se observaron en microscopio com-
puesto considerando cinco repeticiones por mues-
tra. El conteo poblacional de ejemplares por género
se realizo de acuerdo con la morfologia de especi-
menes, mes de muestreo (etapa fenoldgica), varie-
dad y sintomatologia. Se evaluaron tres factores y
su relacion sobre poblaciones de nematodos. Los
factores fueron, tres etapas fenologicas (desarrollo
vegetativo, floracion y cosecha), dos variedades
(Brewster y Mauritius) y dos sintomas (plantas
asintomaticas y cloréticas). Los datos fueron pro-
cesados mediante un analisis de varianza (ANDE-
VA) y una prueba de comparacion de medias de
Duncan con 0.05% de confianza.

De acuerdo a los resultados obtenidos, 13 gé-
neros de nematodos se identificaron de muestras
de suelo de litchi provenientes de parcelas comer-
ciales de las variedades Brewster y Mauritius en
Oaxaca, México. Las caracteristicas morfoldgicas
y morfométricas correspondieron a los géneros:
Aphelenchus, Ditylenchus, Helicotylenchus, He-
micriconemoides, Longidorus, Mesocriconema,
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Subsamples (3 mL) of the extracted nematodes
were taken from each sample. They were placed in
counting boxes and observed under a compound
microscope, considering five repetitions per
sample. The population count of the specimens per
genus was carried out according to the specimen
morphology, month in which samples were taken
(phenological stage), variety and symptomatology.
Three factors were evaluated, along with their
relationship with nematode populations. The
factors were three phenological stages (vegetative
development, flowering and harvesting), two
varieties (Brewster and Mauritius) and two
symptoms (asymptomatic and chlorotic plants). The
data were processes using an analysis of variance
(ANOVA) and a Duncan average comparison test
with a reliability of 0.05%.

According to the obtained, 13
nematode genera were identified from lychee soil
samples from commercial plots with Brewster

results

and Mauritius varieties in Oaxaca, Mexico. The
morphological and morphometric characteristics
corresponded to the Aphelenchus, Ditylenchus,
Helicotylenchus, Hemicriconemoides, Longidorus,
Pratylenchus,
Trichodorus,

Mesocriconema, Psilenchus,
Rotylenchus,
Tylenchus and Xiphinema genera (Figures 1 and
2). Some species within these genera have been
reported to be related to the lychee crop (Nisha et
al., 2000). It is worth mentioning that some of these
genera are, not only considered phytoparasitic, but
they are nematodes with mycophagous feeding
habits (Aphelenchus, Tylenchus, Ditylenchus and
Psilenchus), and therefore their presence indicate
that they are related, although this does not imply
that they affect the crop.

The total nematode population during the
flowering stage was higher in the Brewster variety.
However, no significant differences (p=0.05) were
observed between the evaluated varieties (Table

Tylenchorhynchus,
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Pratylenchus, Psilenchus, Rotylenchus, Trichodo-
rus, Tylenchorhynchus, Tylenchus y Xiphinema
(Figura 1 y 2). Algunas especies dentro de estos
géneros se han reportado como asociadas al cultivo
de litchi (Nisha et al., 2000). Es importante men-
cionar que algunos de estos géneros ademas de ser
considerados fitoparasitos, son nematodos que tie-
nen habitos alimenticios micéfagos (Aphelenchus,
Tylenchus, Ditylenchus y Psilenchus) por lo que su
presencia en las muestras indica que estan asocia-
dos sin que ello implique que afecten al cultivo.
La poblacion total de nematodos durante la ata-
pa de floracion fue mayor en la variedad Brews-
ter; sin embargo durante el desarrollo vegetativo y
cosecha no se observaron diferencias significativas
(p=0.05) entre las variedades evaluadas (Cuadro
1). En las mismas poblaciones evaluadas, no se
observo una relacion directa de la poblacion total
de nematodos y el sintoma de clorosis para las di-
ferentes etapas fenoldgicas evaluadas (Cuadro 1).
El género Mesocriconema fue el que presentd
el mayor niumero de individuos en las diferentes
etapas fenologicas evaluadas; aunque este género
se ha reportado como posible fitoparasito de gua-
yaba (Psidium guajava), papaya (Carica papaya)
(Castellano et al., 2012) y maracuya (Passiflora
sp.) (Souza y Pala, 2016) no existen reportes de
su posible papel como fitopatdogeno en litchi. Las
poblaciones de Hemicriconemoides y Tylenchus
fueron significativamente mayores a los demas gé-
neros solo en cosecha. Para la variedad Brewster
las principales poblaciones de nematodos corres-
pondieron a los géneros Mesocriconema, Ditylen-
chus, Hemicriconemoides y Pratylenchus, mien-
tras que para la variedad Mauritius lo fueron los
géneros Aphelenchus y Xiphinema (Cuadro 2). A
pesar de que los géneros Helicotylenchus, Hemicri-
conemoides (McSorley et al., 1980) y Xiphinema
fueron notificados como asociados a sintomas de
clorosis en plantas en mango (Mangifera indica) y
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1). In the same populations evaluated, no direct
relation was observed between the total population
of nematodes and the symptom of chlorosis for the
different phenological stages evaluated (Table 1).
The genus Mesocriconema displayed the
highest number of individuals in the different
phenological stages evaluated. Although this genus
has been reported as a possible phytoparasite
in guava (Psidium guajava), papaya (Carica
papaya) (Castellano et al., 2012) and passionfruit
(Passiflora sp.) (Souza and Pala, 2016), there are
no reports on its possible role as a phytopathogen
in lychee. The Hemicriconemoides and Tylenchus
populations were significantly higher to those of
the remaining genera, only in harvesting. For the
Brewster variety, the main nematode populations
corresponded to the genera Mesocriconema,
Ditylenchus, Hemicriconemoides and Pratylenchus,
whereas for the Mauritius variety, it was the genera
Aphelenchus and Xiphinema (Table 2). Despite
the genera Helicotylenchus, Hemicriconemoides
(McSorley et al., 1980) and Xiphinema having been
reported to be related to symptoms of chlorosis
in mango (Mangifera indica) and lychee plants,
for the present study, the populations of both
genera showed no significant differences between
chlorotic and asymptomatic plants (Table 2). Only
the genus Trichodorus displayed a significant
difference between plant symptomatology, making
the asymptomatic plant population the largest
one (Table 2); this genus has been reported as a
pathogen in sugarcane (Shahina and Firoza, 2007).
In conclusion, thirteen nematode genera were
identified as being related to two lychee varieties
(Brewster and Mauritius) in the stages of flowering,
harvesting and vegetative development in the state
of Oaxaca, Mexico: Aphelenchus, Ditylenchus,
Helicotylenchus, Hemicriconemoides, Longidorus,
Pratylenchus,
Trichodorus,

Mesocriconema, Psilenchus,

Rotylenchus, Tylenchorhynchus,
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Figura 1. Caracteristicas morfologicas distintivas de géneros de nematodos ectoparasitos asociados al cultivo de litchi (Liz-
chi chinensis) en plantaciones comerciales en el estado de Oaxaca, México, A) Aphelenchus, B) Longidorus, C)
Mesocriconema, D) Trichodorus, E) Tylenchus y F) Xiphinema.

Figure 1. Distinctive morphological characteristics of genera of ectoparasitic nematodes related to the lychee crop (Litchi
chinensis) in commercial plantations in the state of Oaxaca, Mexico. A) Aphelenchus, B) Longidorus, C) Mesocri-
conema, D) Trichodorus, E) Tylenchus and F) Xiphinema.
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Figura 2. Caracteristicas morfologicas distintivas de géneros de nematodos asociados al cultivo de litchi (Litchi chinensis)
en plantaciones comerciales en el estado de Oaxaca, México, A) Helicotylenchus, B) Hemicriconemoides, C) Pra-
tylenchus, D) Psilenchus, E) Rotylenchus y ¥) Tylenchorhynchus.

Figure 2. Figure 2. Distinctive morphological characteristics of genera of nematodes related to the lychee crop (Litchi chi-
nensis) in commercial plantations in the state of Qaxaca, Mexico. A) Helicotylenchus, B) Hemicriconemoides, C)
Pratylenchus, D) Psilenchus, E) Rotylenchus and F) Tylenchorhynchus.
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Cuadro 1. Promedio poblacional de nematodos en 100 g de suelo muestreados durante las etapas
fenolégicas: floracion, cosecha y desarrollo vegetativo del cultivo de litchi (Litchi chi-
nensis), evaluadas en las variedades Mauritius y Brewster, en arboles con sintomas y
asintomaticos en Oaxaca, México.

Table 1. Average population of nematodes in 100 g of soil sampled during the phenological stages
(flowering, harvesting and vegetative development) of the lychee crop (Litchi chinensis),
evaluated in the Mauritius and Brewster varieties, in symptomatic and asymptomatic
trees in Oaxaca, Mexico.

Etapa fenoléei Variedad* Sintoma
apa fenotogica Mauritius Brewster Asintomatico Clorosis
Floracion 753D 576 a 308.6 a 3413 a
Cosecha 300.6 a 304 a 318a 286.6 a
Desarrollo vegetativo 240 a 2133 a 2346 a 218.6 a

*Promedios con la misma letra dentro de la misma fila no fueron significativamente diferentes. Prueba de
Rango Multiple Duncan, P=0,05. / *Averages with the same letter in the same row were not significantly
different. Duncan Multiple Range Test, P=0,05.

Cuadro 2. Promedio poblacional de trece géneros de nematodos en 100 g de suelo muestreados durante tres etapas
fenologicas: floracion, cosecha y desarrollo vegetativo, del cultivo de litchi (Litchi chinensis); evaluados
en las variedades Mauritius y Brewster, en arboles con sintomas y asintomaticos en Qaxaca, México.

Table 2. Average population of thirteen genera of nematodes in 100 g of soil sampled during three phenological

stages (flowering, harvesting and vegetative development) of the lychee crop (Litchi chinensis), evaluated in
the Mauritius and Brewster varieties, in symptomatic and asymptomatic trees in Oaxaca, Mexico.

i Etapa fenologica* Variedad Sintoma
Nematodo/género | N 3 | ) | )
Aphelenchus 720 53.8¢ 313e 46 153 30a 313a
Ditylenchus 16 b 44.6 ¢ 0.6¢ 53 353 12a 28.6a
Helicotylenchus 1853 D 618D 174 dce 288.6 368 310 a 346 a
Hemicriconemoides 273 b 1063a 4e 4 1090 404 a 690 a
Longidorus 36b 50c 05e 32.6 24.6 393 a 18a
Mesocriconema 2784 a 954 a 1023 a 433.3 2741 1500 a 1674 a
Pratylenchus 250b 164 ¢ 149 dce 104 271 246.6 a 128 a
Psilenchus 26 b 6.6 c 153¢ 7.3 24.6 16a 153a
Rotylenchulus 116 b 273 ¢ 3393 ¢ 211.3 111 128.6 a 193 a
Trichodorus 0b 120 ¢ 266 dc 258 0 220 a 38b
Tylenchorhynchus 3820 78.6 ¢ 83.3 de 48 85.3 78 a 553a
Tylenchus 7353 Db 994 a 772.6b 996 672 948 a 720 a
Xiphinema 0b 46.6 ¢ 8e 30.6 6 8a 28.6a

*Promedios con la misma letra dentro de la misma columna (para etapa fenoldgica) y/o linea (para sintoma) no fueron
significativamente diferentes. Prueba de Rango Multiple Duncan, P=0,05. Etapa fenoldgica: 1=Floracion, 2=Cosecha y
3=Desarrollo vegetativo; Variedad: 1=Mauritius y 2= Brewster, y Sintoma: 1=Asintomatico y 2=Clorosis. / *Averages
with the same letter in the same column (for phenological stage) and/or row (for symptom) were not significantly different.
Duncan Multiple Range Test, P=0,05. Phenological stage: 1=Flowering, 2=Harvesting and 3=Vegetative development;
Variety: 1=Mauritius and 2= Brewster, and Symptom: 1=Asymptomatic and 2=Chlorosis.
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litchi, para el presente estudio, las poblaciones de
ambos géneros no mostraron diferencias significa-
tivas entre plantas cloréticas y asintomaticas (Cua-
dro 2). Solo en el género Trichodorus se observo
diferencia significativa respecto a la sintomatologia
de las plantas, siendo mayor la poblacion en plantas
asintomaticas (Cuadro 2); este género ha sido noti-
ficado como patdgeno de cafia de azicar (Shahina
y Firoza, 2007).

Se concluye que trece géneros de nematodos se
identificaron asociados a dos variedades de litchi
Brewster y Mauritius en las etapas de floracion,
cosecha y desarrollo vegetativo, en el estado de
Oaxaca, México: Aphelenchus, Ditylenchus, He-
licotylenchus, Hemicriconemoides, Longidorus,
Mesocriconema, Pratylenchus, Psilenchus, Ro-
tylenchus, Trichodorus, Tylenchorhynchus, Tylen-
chus y Xiphinema. Predominaron los géneros con
habito ectoparasito. El sintoma de clorosis en plan-
tas de litchi no se asoci6 con la densidad pobla-
cional de nematodos totales o con alglin género en
especifico.
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