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First Record of Frankliniella zucchini (Thysanoptera: Thripidae) in Argentina
Associated with an outbreak of Zucchini Lethal Chlorosis Virus (ZLCV)
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ABSTRACT. This study reports the first record of Frankliniella zucchini Nakahara & Monteiro
(Thysanoptera: Thripidae) in Argentina. This thrips, previously confirmed as the only vector for Zucchini
Lethal Chlorosis Virus (ZLCV), was identified on squash crops (Cucurbita maxima Duch.) in the
northeastern subtropical region of Argentina, infected with ZLCV, the causal agent of lethal chlorosis of
zucchini squash. In addition, the present study presents the morphological characteristics distinguishing F.
zucchini from the morphologically similar Frankliniella gemina Bagnall, along with factors that may influence
the potential spread of this ZLCV-bearing thrips to other favorable regions. Currently, the primary factor
limiting its global spread appears to be the restricted host range of F. zucchini.
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Primer registro de Frankliniella zucchini (Thysanoptera: Thripidae) en Argentina asociado a un
brote de Zucchini Lethal Chlorosis Virus (ZLCV)

RESUMEN. Este estudio reporta el primer registro de Frankliniella zucchini Nakahara & Monteiro
(Thysanoptera: Thripidae) en Argentina. Este trips, previamente confirmado como el Gnico vector del
Zucchini Lethal Chlorosis Virus (ZLCV), fue identificado en cultivos de zapallo (Cucurbita maxima Duch.)
en la regiodn subtropical del noreste de Argentina, los cuales estaban infectados con ZLCV, agente causal
de la clorosis letal del zapallo. Adicionalmente, el presente trabajo describe las caracteristicas morfolégicas
que distinguen a F. zucchini de la morfolégicamente similar Frankliniella gemina Bagnall, junto con los
factores que podrian influir en la potencial dispersion de este trips portador de ZLCV a otras regiones
favorables. Actualmente, el principal factor que limita su dispersion global parece ser el rango de
hospedantes restringido de F. zucchini.

PALABRAS CLAVE. Cucurbita. Especie invasora. Patosistema. Trips. Zapallo.

In horticulture, members of the family Cucurbitaceae, which
includes several fruits and vegetables such as watermelon,
cantaloupes, cucumbers, pumpkins, squash, zucchini
squash and gourds, are among the main crop choices for
farmer fresh markets and food consumption (Grumet et al.,
2021). In 2022, the global production of cucurbits was 251 Mt
(megatonnes), with China being the main worldwide cucurbit
producer and Mexico and Brazil being the top producers in
Latin America (FAO (Food and Agriculture Organization),
2024).

The production of cucurbits around the world is threatened
by several diseases and pests, in particular viruses (Desbiez,
2020). More than 70 virus species infecting cucurbits have
been well-characterized, and of them, about 20 have been
determined to cause severe epidemics in major production
areas, occasionally leading to quality and yield loss (Lecoq &
Katis, 2014). These viruses spread from infected to healthy
cucurbit plants mainly by insect vectors such as aphids,
whiteflies, and thrips (Thysanoptera) (Desbiez, 2020;
Whitfield et al., 2015).
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Frankliniella zucchini in Argentina

Although the order Thysanoptera includes about 6,597
extant species (ThripsWiki, 2025), relatively few are
important plant pests (de Borbén & Zamar, 2023). Species

within the thrips genera Ceratothripoides Bagnall,
Dictyothrips Uzel, Frankliniella Karny, Neohydatothrips
Ramakrishna & Margabandhu, Scirtothrips  Shull,

Taeniothrips Amyot & Serville, and Thrips Linnaeus
(Thripidae) cause direct feeding damage and are also vectors
of plant viruses belonging to the genus Orthotospovirus
(Jones, 2005; Xu et al 2017; Hameed et al., 2022; Meskova
et al., 2024). Between 1930 and 2009, six Orthotospovirus
species infecting cucurbits were described, all of which
exhibited both globally and regionally restricted distributions
(Deshiez, 2020). However, orthotospoviruses currently seem
to be the cause of new epidemics in horticultural crops (Jones
2005), primarily due to the recent identification of new
species and the broadening of their host range and
geographical spread (Rotenberg et al., 2015).

In Brazil, for example, the Orthotospovirus Zucchini Lethal
Chlorosis Virus (ZLCV), was discovered infecting zucchini
squash (Cucurbita pepo L.) at experimental fields of
Piracicaba, Sdo Paulo state, in 1994 (Bezerra et al., 1999;
Rezende et al., 1997). A few years later, this virus caused a
severe outbreak in cucurbits across the country (Nagata
et al., 1998; Yuki et al., 2000). At the same time, Frankliniella
zucchini Nakahara & Monteiro, a species of thrips collected
on leaves and flowers of ZLCV-infected zucchini plants in
Brazil, was confirmed as the only vector for ZLCV (Nakahara
& Monteiro, 1999). More recently, ZLCV spread outside Brazil
and was first found infecting cultivated squash in
northwestern provinces of Argentina (Salta and Jujuy) in
2016 (Pozzi et al., 2019). However, until now, its vector, i.e.,
F. zucchini, had not yet been confirmed in Argentina (de
Borbon & Zamar, 2018, 2023).

The present study reports F. zucchini in Argentina for the
first time and analyzes the potential spread of this ZLCV-
bearing thrips to other favorable environments.

Insect sampling. The samplings were conducted in the city
of Resistencia, Chaco Province, northeastern Argentina (Fig.
1a, b), in October and December 2023. Leaves and shoots
were collected from five cultivated plants of “winter squash
zapallito” [Cucurbita maxima Duch. var. zapallito (Carriere)
Millan], cultivar Magnific Cachi INTA Brillante (Florensa), as
well as from a volunteer C. maxima plant. The collected
material exhibited symptoms consistent with those caused by
ZLCV and was subsequently analyzed for virus detection and
identification of potential virus-bearing vectors.

Environmental characterization. The environmental
conditions of the experimental site and its surrounding areas
were characterized based on the Koppen-Geiger
classification, which divides global climates into 5 main types
and 30 sub-types (Beck et al., 2018). The two- or three-letter
combinations of the classification system (Fig. 1c), with

capital letters indicating the types and lower-case letters
indicating the sub-types of climatic regimes, were linked to
the geographical location of our experimental site with QGIS
using the present-day (1980-2016) v1 K6ppen-Geiger climate
classification acquired from
https://doi.org/10.6084/m9.figshare.6396959.
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Figure 1: Geographical location of the study area and climate. a.
The border of Argentina is highlighted with a black filled line, whereas
that of Brazil is highlighted with a dotted line. b. Highlighted colored
polygons in the blown-up image indicate the area where Zucchini
Lethal Chlorosis Virus ZLCV was first detected in northwestern
Argentina (blue) in 2016 (Pozzi etal. 2019) and the current first
detection of Frankliniella zucchini and ZLCV in the city of Resistencia
(27°30 'S; 59°W) in northeastern Argentina (red) in 2023. The
detection of F. zucchini and ZLCV in Brazil in 1994 is also highlighted
(orange). c. Letter combinations of the Kdppen-Geiger climate
classification (Beck et al., 2018).

According to this classification, the climate of the current
sampling location in northeastern Argentina (Fig. 1 b) is
classified as a Cfa regime (C= temperate type, f= without dry
season and a= hot summer sub-type, with air temperature of
the warmest month= 22 °C), also called as humid subtropical
sub-type (Chen & Chen, 2013). The Cfa climate covers a
broad area of central and northeastern Argentina (Argentine
pampas grasslands and lowlands) and extends into areas of
Paraguay, Uruguay and Brazil. In contrast, the area where
ZLCV was first found in northwestern Argentina (Pozzi et al.,
2019) has mainly temperate (C) and arid (B) climate types
with warm and hot sub-types (Cwa, Cwb, Bsh, and a small
portion of the tropical savannah Aw), except BWk, which is a
cold climate, and lacks the Cfa sub-type.

Similarly, to the Argentine regions where F. zucchini and
ZLCV were first reported, the Brazilian area in Sdo Paulo
state (Piracicaba) where ZLCV and F. zucchini were first
discovered exhibits a temperate Cfa climate bordering the
Cwa and Aw subtypes. Moreover, the vast tropical Aw
savanna in Brazil was also found to be a suitable habitat for
F. zucchini; a finding supported by its later occurrence in the
Federal District (Brasilia), situated almost 800 km north of
Piracicaba (Monteiro et al., 2001). This suggests shared
ecological, climatic, and natural vegetation characteristics
between these regions (Chen & Chen, 2013), which might
help to understand the cucurbit-F. zucchini-borne ZLCV
pathosystem.

In 2023, Argentina experienced high temperature
anomalies, with temperatures in the order of 0.96 °C higher

[ 2


https://doi.org/10.6084/m9.figshare.6396959

Revista de la Sociedad Entomolégica Argentina 85 (1): e0108, 2026

than the average of the 1991-2020 period (Skansi & Poggi
2024). In October 2023, i.e., the time of collection of plant and
insect samples for the present study, the experimental site
experienced an intermittent rainy season, with rainfalls
following days of extreme heat. Thus, at the end of 2023, the
daily average temperature and the daily absolute maximum
temperature for October, November, and December were 30,
31, 33 °C and 44, 43, 40 °C, respectively, and monthly
accumulated rainfall was 73, 125, 266 mm, for October,
November and December respectively. In addition, the
coldest month of 2023 (July) had a mean temperature of 17
°C, ranging from 11 to 23.7 °C. Thus, mild temperatures
during the spring season prior to the ZLCV outbreak may
have contributed to the population growth of F. zucchini at the
experimental site. The establishment of F. zucchini is
significantly promoted by successive squash monoculture,
which subsequently results in an expected rise in both ZLCV
incidence and the F. zucchini population over time.
Consequently, effective  primary disease spread
management is crucial at the infested site (Moreira et al.,
2014).

Insect identification. To identify insects, the surface of
leaves and shoots of collected plants was examined under a
60x smartphone magnification lens. Thrips found on the
abaxial leaf surface were collected with a small artist brush
and transferred to 1.5-mL Eppendorf tubes containing 70%
ethanol. At the Laboratory of Entomology of the National
Institute of Agricultural Technology (INTA), Mendoza,
Argentina, the specimens were discolored with KOH 10%,
dehydrated with increased concentrations of ethanol,
transferred to clove oil, and mounted onto slides in Canadian
Balsam (Mound & Marullo, 1996) for permanent mounting or
in Hoyer medium for non-permanent mounting. The
specimens were observed under a microscope with phase
contrast at 400x. Thrips species were identified with keys
(Cavalleri & Mound, 2012; de Borbén & Zamar, 2018) and
comparison with descriptions of adults (Nakahara & Monteiro,
1999) and larvae (Lima et al. 2022), whereas aphid species
were morphologically identified following previous works
(Blackman & Eastop, 1984).

Examined Material. A new record in Argentina, Chaco,
Resistencia (27°30 'S; 59°W) of F. zucchini (Thysanoptera:
Thripidae) (SINAVIMO, Sistema Nacional de Vigilancia y
Monitoreo de Plagas N° 1252) was identified among samples
of leaves and shoots of C. maxima var. zapallito and in the
volunteer C. maxima plant (Fig. 2 a-c; f): One female, two
males and 25 larvae were collected on November 15, 2023,
and 12 females on December 22, 2023. The specimens are
deposited in the Thysanoptera collection of the Estacion
Experimental Agropecuaria, Mendoza, INTA. In addition, one
specimen of the aphid Myzus persicae, Sulzer (Hemiptera:
Aphididae) was identified.

Virus identification. Viruses in the squash leaf samples
collected were identified using Double Antibody Sandwich

Enzyme Linked Immunosorbent Assay (DAS-ELISA) kits
specific for the aphid-transmitted Cucumber mosaic virus
(CMV), Papaya ringspot virus (PRSV), Watermelon mosaic
virus (WMV), and Zucchini yellow mosaic virus (ZYMV)
detection from BIOREBA SRL Latin America (Mar del Plata,
Argentina) and protocols following the manufacturer's
instructions. A reverse transcription polymerase chain
reaction (RT-PCR) assay was conducted on the RNA
extracts obtained from these detection protocols. Specific
primers to target the amplification of nucleotides in the
nucleocapsid gene region were designed as previously
reported for ZLCV and the aphid-transmitted Zucchini tigré
mosaic virus (ZTMV) detection (Pozzi et al.,, 2019; Brugo
Carivali et al., 2024).

Nakahara & Monteiro, and Frankliniella gemina Bagnall. a-c, f.
Microscopic images of the morphological characters of F. zucchini
collected in Argentina. a. Adults female, full body. b. Adults female,
head and thorax. c. Adults female, head, position of the pair of
interocellar setae Il (1O iii) and absence of the pair of postocular
setae | (PO i). f. Larva, smaller teeth of IX abdominal tergites. d-e.
Microscopic image of the morphological characters of F. gemina
collected in Argentina. d. Adult females, head, position of the pair of
interocellar setae Il (IO iii) and presence of the pair of postocular
setae | (PO i). e. Larva, larger teeth of abdominal tergite IX.

Symptoms initiated on C. maxima var. zapallito plants, on
new younger leaves growing at the beginning of the flowering
developmental stage. Two different classes of symptoms
were observed: one showing stunting, yellowing, hardening
and upward cupping leaves (plants 1, 2, 5 and 6) and the
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other showing mottling, spot and band blistering and
yellowing leaves (plants 3 and 4). The first class of symptoms
(Fig. 3 a-c) were characteristic of ZLCV infection, consistent
with previous observations in Brazilian zucchini crops
(Bezerra et al., 1999) and confirmed by RT-PCR analysis.
The second class of symptoms (Fig. 3 e-f) resulted positive
to ZTMV in correspondence to the contrasting symptomatic
phenotype already seen in cucurbits (Brugo Carivali et al.,
2024). Although plant 1 had a mixed infection with PRSV,
ZTMV and ZLCV, the symptomatic class resembled more
that of ZLCV (Fig. 3 a-b) than that of ZTMV observed in plant
3 (Fig. 3 e-f).

Figure 3. Leaves and shoots from cucurbits with virus-like
symptoms, collected in Resistencia, Chaco province, Argentina.
a-d. Symptoms of Zucchini Lethal Chlorosis Virus (ZLCV) (stunting,
yellowing, hardening and upward cupping leaves) observed in (a-b)
Cucurbita maxima var. zapallito and (c-d) C. maxima volunteer plant.
e-f. Symptoms of Zucchini tigré mosaic virus (ZTMV) (mottling, spots,
band blistering, and yellowing) in C. maxima var. zapallito.
Taxonomic remarks on F. zucchini. Until the present day,
22 species of the genus Frankliniella have been identified in
Argentina, nine of which are considered pests or potential
pests that threaten crops (de Borbon & Zamar 2023). Within
the genus Frankliniella, F. zucchini, which is known to vector
only ZLCV, shares most morphological characters with F.
gemina Bagnall (Nakahara & Monteiro 1999). However,
these two thrips species differ in their geographical and host
plant distribution and in their vectorial capacity to spread
Orthotospoviruses. Both belong to the group of small yellow
Frankliniella, which are commonly found in Brazil in
association with crops, but cannot be identified satisfactorily,
even as one or several species (Cavalleri & Mound, 2012).

Nakahara & Monteiro distinguished F. zucchini from F.
gemina using key diagnostic characters of the head
chaetotaxy. F. zucchini is distinct by the absence of the
postocular setae | (PO 1) and by the position of the interocellar

setae Il (IO 111), which lie between the anterior margins of the
posterior ocelli and are separated by a distance
approximately equal to the width of the fore ocellus (Fig. 2c).
In contrast, F. gemina bears PO | setae, and its 10 lll are
aligned with, or slightly anterior to, the anterior margin of the
posterior ocelli, with a greater distance between them (Fig.
2d). Examination of F. zucchini specimens, both reared and
field-collected across different regions, consistently confirms
the absence of one or both PO | setae (in ~10% and ~90% of
specimens, respectively) (Camelo-Garcia et al., 2019).
Additional characters on abdominal tergite IX also separate
the two species: in F. gemina, the teeth are longer than the
diameter of the dorsal setal base D1 (Fig. 2e), acute, and
concave at the base; whereas in F. zucchini they are typically
shorter than the D1 base diameter and convex at the base
(Fig. 2f) (de Borbén, 2007; Lima et al., 2022). Identification of
larvae remains difficult, as the length of several setae
overlaps between the two species (Camelo-Garcia et al.,
2019).

In contrast to F. gemina Bagnall, which was originally
described from Paraguay in 1919 and is now distributed
across several South American countries, including
Argentina and Brazil (de Borbén et al., 1999; Cavalleri &
Mound, 2012), F. zucchini, described in 1999, had so far
remained restricted to Brazil. F. zucchini colonizes cucurbit
flowers and foliage of certain preferential cucurbits (Camelo-
Garcia et al.,, 2015; Nakahara & Monteiro, 1999), while F.
gemina is primarily found on the flowers of various fruit and
vegetable crops and weed species (de Borbon et al., 1999).
Although laboratory studies have demonstrated the ability of
F. gemina to transmit Tomato spotted wilt orthotospovirus
(TSWV) and Groundnut ringspot virus (GRSV, its role as a
vector under field conditions remains unknown (de Borbon et
al., 2006).

Final considerations. This study reports the first record of
F. zucchini Nakahara & Monteiro (Thysanoptera: Thripidae)
in Argentina. It also presents the first detection of Zucchini
lethal chlorotic virus (ZLCV), for which F. zucchini is the only
known vector, in northeastern Argentina. Potential habitats of
this pest were predicted using the Képpen-Geiger climate
classification for the period 1980-2016. Further studies are
needed to investigate the virus-vector dynamic in these
suitable environments. Several factors contribute to the
propensity of phytophagous thrips to become global crop
pests, including their wide host range. Currently, a limiting
factor in the expansion of F. zucchini appears to be its
restricted host range within Cucurbitaceae.
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