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ABSTRACT

Objective: to determine the presence of Bruggmanniella perseae in commercial Hass avocado orchards in Tetela
del Volcdn, Morelos (Mexico).

Design/Methodology/Approach: sampling was carried out in three Hass avocado orchards during October-
December 2020. Adults of B. perseae were collected by direct collections of small fruits in the form of a spinning
top, with symptoms of B. perseae infestation inside. The adults thus collected were observed under a stereo
microscope and a scanning electron microscope to confirm their identity.

Results: adult specimens of B. perseae were captured and analyzed in the laboratory and their presence at the
sampling site was confirmed. Avocado fruits with typical symptoms of avocado ovary fly larva infestation were
collected. If not controlled at the beginning of fruit tying, it can be a threat to avocado production (yield) in the
region. These results are the basis for generating knowledge about this pest, regarding its biology, distribution
and control methods.

Results: adult specimens of B. perseae were captured and analyzed in the laboratory and their presence at the
sampling site was confirmed. Avocado fruits with typical symptoms of avocado ovary fly larva infestation were
collected. If not controlled at the start of the fruiting larvae can be a threat to avocado production (yield) in the
region. These results are the basis for generating knowledge about biology, distribution and control methods
for this pest.

Limitations/Implications of the study: capturing adults of B. perseae in the field is difficult, requiring the use
of sticky colored traps, or other effective alternatives.

Findings/Conclusions: the presence of B. perseac was confirmed in avocado cv. Hass in Tetela del Volcan,
Morelos. The information generated can help avocado growers implement management measures and reduce
losses from this pest.

Keywords: avocado ovary fly, Bruggmanniella perseae, Persea americana, Cecidomyiidae.

INTRODUCTION

Morelos is positioned as the sixth largest avocado producer nationwide, and has
the first place in terms of quality (SENASICA, 2024; SIAP, 2024). Avocado is the main
income for families in the region that today faces a serious threat, the avocado ovary fly




AGRO PRODUCTIVIDAD 2024. https://doi.org/10.32854/agrop.v17i12.3048 198

Bruggmanniella perseae (Gagné et al., 2004). This insect was discovered in 2004, it represents a
significant danger to production, as it attacks immature fruits smaller than 2 cm and causes
deformations, abortion, and premature fall (Gagné et al., 2004; Sheng-Feng et al., 2020).

In Mexico, the presence of B. perseae has already been documented in Michoacan,
where damage of up to 17% has been recorded in the affected plots (Delgado-Ortiz et al.,
2015; Garcia-Bonilla et al., 2015). In the State of Mexico, the pest has caused damage of
up to 90% to the fruits (Laureano-Ahuelicdn et al., 2022). In Morelos, this study verifies its
presence in avocado crops cv. Hass. Safeguarding avocado production in Morelos requires
more in-depth research to better understand the biology and behavior of the pest, as well

as to develop effective strategies for the monitoring and control of B. perseae.

MATERIALS AND METHODS
Study Site

The study was implemented during the season from October to December 2020,
in Hass avocado orchards in the municipality of Tetela del Volcan, Morelos. Presence
of Bruggmanniella perseae was detected by capturing adults which were preserved in
70% alcohol. The identification of the specimens was done in the laboratory of the
master program on Local Agricultural and Environmental Management at the Faculty
of Agricultural and Environmental Sciences under the Autonomous University of

Guerrero. To do this, a Carl Zeiss West Germany stereo microscope was used, following
the description detailed by Gagné et al. (2004) and Sheng-Feng et al. (2020).

Presence confirmed of Bruggmanniella perseae

Presence of B. perseac in Tetela del Volcdn was confirmed with the collection and
preservation of adults, as well as identification with scanning electron microscopy by
comparison with the taxonomic description of Gagné et al. (2004) and Sheng-Feng et al.
(2020), which ensures the reliability of this finding.

RESULTS AND DISCUSSION
Bruggmanniella perseae, the pest that threatens avocado

The avocado ovary fly, Bruggmanniella perseae, is a species of Diptera belonging to the
family Cecidomyiidae that poses a threat to avocado production. This pest specifically

attacks small fruits and deforms them as the larva feeds (Gagné et al., 2004; Maia et al.,
2010; Londono-Zuluaga et al., 2020).

Distinctive features of Bruggmanniella perseae

Connate eyes: the eyes of B. perseae are fused together, forming a single structure in
the head. Wings with reduced venation: the wings of this pest have a simplified vein
network, which differentiates it from other species of Diptera. Thread-like antennae: the
antennae of B. perseae are long and thin, with a thread-like appearance. Uneven legs: the
first and third pairs of legs are longer than the second pair, that is a distinctive feature of
the species. Claw-shaped tarsal nails: toenails are small and curved, resembling claws.

Elongated empodia: the empodia, located between the tarsal nails, are as long as the
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claws in B. perscae. Abdomen with eight divisions: the abdomen is divided into eight
segments, the first seven are rectangular-shaped, but the eighth is smaller. Reduced VIII-
sternum in the male: in the male of B. perseae, the eighth sternum is significantly smaller
than the others; it is twice as wide as it is long, and lacks hairs. Pin nail-shaped edeagus:
the edeagus, or male reproductive system of B. perseae has the shape of a pin nail (Gagné
et al., 2004; Delgado-Ortiz et al., 2015; Rodrigues et al., 2020; Laureano-Ahuelican et al.,
2022) (Figures 1, 2, and 3).

The presence of B. perseae in avocado orchards can have a significant impact on
production, as the deformation of small fruits by larval feeding leads to their abortion and
premature fall. This represents a considerable economic loss for producers.

The detailed description of the morphological characteristics of B. perseae, as presented
in this report, is essential for its correct identification and differentiation from other species
of Diptera. This is crucial to implement adequate control and management strategies to
combat this pest effectively.

Evidence of Bruggmanniella perseae infestation in avocado cv. Hass fruits

In avocado cv. Hass orchards, it is observed the presence of fruits with characteristic
damage signs that coincide with the descriptions of Gagné et al. (2004). These fruits show
significant deformations that are far from the typical oval shape of the avocado. In some cases,
they take on a shape similar to a spinning top, with a wider base that tapers toward the tip.
In addition, its size does not exceed 2 cm, as Garcia-Bonilla ez al. (2015) indicated (Figure 4).

The signature of the pest (clearer signs of infection) includes irregular shapes, the
fruits affected by Bruggmanniella perseae lose their characteristic oval shape, and present
deformations that vary in intensity. Spinning top appearance, in some cases the deformation
is so severe that the fruits acquire a shape similar to a spinning top, with a wide base and
a narrow tip. Small size, the affected fruits do not reach their normal size, but remain less

than 2 cm long (Figure 4).

Figure 1. Specimens of Bruggmanniella perseae (Diptera: Cecidomyiidae) harvested in avocado orchards cv.
Hass in Tetela del Volcan (Morelos) Mexico. A: connate eyes, B: body shape, C: yellow coloration of the body,
and D: wings with reduced venation and abdomen with eight segments. Source: photographs by the author,
taken with a stereo microscope (Carl Zeiss™, Germany).
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Figure 2. Specimens of Bruggmanniella perseae (Diptera: Cecidomyiidae). A: size of a male wings and abdomen;
B: connate eyes and thread-like antennae; C: pin-nail-shaped edeagus, and D: size of antennae, head, thorax
and abdomen of a male. Source: photographs by the author, with a scanning electron microscope (JEOL™,
modelo I'T-300LV, USA).

No.3
1.799mm

Figure 3. Specimens of Bruggmanniella perseae (Diptera: Cecidomyiidae). A: III leg size; B: claw-like nails; C:
size of legs I and II; and D: empodium with the same size of the tarsal nails. Source: photographs by the author,

with a scanning electron microscope (JEOL™, modelo I'T-300LV, USA).
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Figure 4. Iruits selected for (A, B): showing signs of the presence of Bruggmanniella perseae, collected in cv.
Hass avocado orchards in Tetela del Volcdan (Morelos) Mexico; which presented (C, D): deformities and did not
exceed 2 cm in length. Source: photographs by the author.

These deformations are a clear indication of the attack of Bruggmanniella perseae, a pest
that mainly affects the young fruits of the avocado. The feeding of the larvae inside the
fruit causes its deformation and stunted growth, which in the end leads to abortion or
premature fall of the fruit.

This study confirms for the first time the presence of the pest known as avocado ovary
fly (Bruggmanniella perseae) in cv. Hass avocado plantations in the state of Morelos. This
finding represents a fact of great relevance, because it expands the known distribution of
the pest in Mexico. Until now, cases of B. perseae had been reported in Hass avocados in
the State of Mexico (Laureano-Ahuelican ez al., 2022), and in Michoacdn (Delgado-Ortiz
et al., 2015). Presence confirmed of this pest in Morelos expands the scope of this pest and
highlights the need to take measures for its monitoring and control.

The presence of B. perseae in cv. Hass avocado orchards in Morelos raises concerns
about its potential impact on production. The pest attacks young fruits, because the
insect lays its eggs in them. When hatching, the larvae feed on the embryo of the fruit,
causing it to deform and fall prematurely, with a size similar to that of a marble. This
situation can confuse producers, who could attribute the fall of the fruits to nutritional
deficiencies or strong winds, thus underestimating the presence of the pest due to
misdiagnosis.

The finding of B. perseae in Morelos drives the need to intensify research on this pest of
economic importance. Greater knowledge about their biology, behavior, and life cycle is
required to develop effective management strategies. Integrated pest management (IPM) is
presented as a fundamental tool to combat B. perseae in a sustainable way, and to minimize

its impact on the environment in order to protect avocado cultivation in Morelos, thus
ensuring their future permanence.
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CONCLUSIONS

This study marks a milestone by confirming for the first time the presence of
Bruggmanniella perseae, the avocado ovary fly, in Morelos, Mexico. The detection of this
pest in cv. Hass avocado orchards, during the October-December 2020 season, opens a

new chapter in the fight to protect this crop, that is vital for producer families in Morelos.
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