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Grapevine (Vitis spp.) has significant commercial value, being cultivated 
in numerous regions worldwide, including Brazil. Its importance lies 
in the diverse utilization of grapes, primarily for natural consumption 
and wine production. In Brazil, cultivation of grapevines covers an area 
of 74,798 ha [2022] (IBGE, 2024).

As with any other crop, the vine is used as a host by a variety of 
organisms, including mites and insect pests (Singh and Acevedo, 2024). 
In Brazil, the number of identified insect species has increased over time. 
Prior to the 1967 compilations (Silva et al., 1968), 162 species of insect pests 
were identified. However, subsequent studies have identified additional 
native (Poletto et al., 2010; Bortoli et al., 2012; Montezano et al., 2014; 
Costa-Lima et al., 2016; Bortolotto et al., 2022) and exotic species (Botton 
and Walker, 2009; Pacheco da Silva et al., 2017) associated with the crop. 

Over the past 20 years, the first author (MB) has been consulted on 
numerous occasions regarding a species of “stem borer” that has caused 
the death of vines of all ages. Young plants, ranging in age from one 
to five years, are typically damaged, with larvae frequently attacking 
branches, thereby requiring the pruning and removal of the affected 
branches. Given the severity of the damage, requests have been made 

for insects to be reared in the laboratory and identified to the species 
level through adult specimens.

Structures (n= 127) with larvae attack (trunk and branches) from 
different grapevine varieties were collected at the Embrapa Uva e 
Vinho (Bento Gonçalves, Rio Grande do Sul State, Brazil – 29°09’50”S; 
51°31’43”W; 623m a.s.l.), on April 25, 2023. These structures were cut 
into portions of approximately 50 cm and kept upright in plastic buckets 
(40 liters) under controlled conditions (25 ± 2°C, 70 ± 10% UR and 12-hour 
photoperiod), until the adults emerged. To maintain humidity, the bottom 
of the buckets was lined with discs of qualitative filter paper (n= 10), 
24 cm in diameter and 80 g in weight. In each bucket, a maximum of 
15 branches/trunks were arranged with their base touching the filter 
paper moistened with distilled water. The opening of the bucket was 
covered with plastic film to prevent evaporation and insect escape. 
Given the availability of material (larvae) from different locations, to 
allow comparisons of immature larvae, in addition to bibliographical 
reference (Stehr, 1987), two weeks after the start of creation, branches 
and trunks of tree buckets were opened for observation and to obtain 
entomological material for preservation in 70GL alcohol, including 
caterpillars (n= 12) and pupae (n= 8). From the remaining material 
kept in laboratory, 21 adults were obtained, of which, only nine had 
fully extended their wings. These nine “perfect” moths were killed in 
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A B S T R A C T
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a freezer (-20°C) for later extension and morphological identification, 
and the other moths were preserved in 70GL alcohol. Most of the larvae 
(especially the smaller ones) ate the plant tissue towards the trunk, 
leaving the plant structures, dying between the filter papers, before 
reaching the pupal stage. This indicates that the larvae needed plant 
tissue “in vivo” for their feeding associated with the habit of moving to 
increasingly larger structures (towards the trunk) during development. 
All larvae reared showed characteristics of Hepialidae (Stehr, 1987) and 
were morphologically compatible with those received from various 
producers. The occurrence of natural enemies or entomopathogens 
was not observed.

The specific identification of adults was made by the second author 
(CGCM) comparing the moths obtained with primary types deposited 
in the Museum national d’Historie naturelle (Paris, France) and National 
History Museum (London, UK) and Naturhistorisches Museum (Vienna, 
Austria) (Mielke and Grehan, 2012).

Based on external morphology, the species was identified as Roseala 
tessellatus (Herrich-Schäffer, [1854]) (Lepidoptera: Hepialidae) (Figs. 1a-1l). 
In general, the attacks observed were located on the edges of vineyards, 
generally in close proximity to native forest (Atlantic Forest). In all cases, 
assuming a density of 2,000 to 3,000 plants per hectare, the attack at 
the base of the plants (grafting point) that could result in the complete 
loss of the plant was a maximum of 50 plants per vineyard. In these 
instances, when producers observed the damage, they sought guidance 
fearing that the attack would spread to the entire vineyard, a fact that 
was not recorded. The occurrence was generally localized. Similarly, in 
subsequent harvests, when contacted, winegrowers did not record losses 
again, indicating that the occurrence was seasonal. In plants infested at 
the base, when the aerial part dried out, it was possible to redirect the 
branches from the point of attack. In other situations, upon locating the 
borers, producers used mechanical control by cutting the plants with 
pruning shears. Reports from producers who employed chemical control 

Figure 1. a-k. Roseala tessellatus: a - small larva, external appearance; b - small larva inside an apical branch of vine; c - excrement and sawdust that indicate the presence of 
the larva inside the branch in a young plant; d - damage especially found at forks where the larva needs to leave the middle of the branch to move to the larger one; e - larva 
developed inside the adult vine latch; f - external appearance of a developed larva; g - pupa inside branch; h - branch attacked by larva that was preyed upon by woodpeckers 
(hole through which the larva was preyed indicated by red arrow); i - female emerged from grapevine branch (wingspan 4.68cm); j and k - male (wingspan 4.74 and 4.78cm), 
collected in nature, l - Givira philomela male (wingspan 3.35cm).
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with insecticides from the pyrethroid and organophosphate chemical 
groups indicated that mortality was not significantly elevated.

The occurrence data recorded in this study, which includes materials 
sent by producers, bibliographic records (Viette, 1950, 1951) and 
consultations with collections, indicate the presence of R. tessellatus 
in the southeastern (Espírito Santo, Minas Gerais, Rio de Janeiro, and 
São Paulo) and southern (Paraná, Santa Catarina, and Rio Grande do 
Sul) regions of Brazil (Fig. 2 - black and gray circles).

It is important to note that most Hepialidae species exhibit an 
annual cycle (Grehan, 1989). In the case of R. tessellatus, the adults 
emerge in late summer to mid-autumn (March - April). The moths 
engage in a mating flight, after which the females release tiny eggs 
when in flight, dispersing them among the vegetation below (Tobi et al., 
1993). Upon hatching, the polyphagous larvae commence their search 
for food in the litter (Fig.  1a). Subsequently, they penetrate more 
tender branches (Fig. 1b), migrating toward larger branches during 
development (Figs.  1c-1e). At the conclusion of the developmental 

cycle, the larvae, which have accumulated a substantial amount of fat 
(Fig. 1f), construct a chamber where they undergo metamorphosis into 
pupae and remain within the wood (Fig. 1g). They remain in this state 
until the adults emerge. Similarly to other species of boring insects that 
inhabit wood, the immature stages of R. tessellatus can only be accessed 
by organisms that introduce eggs into their bodies, such as parasitoids 
(e.g., Cameron, 1950; Scaccini et al., 2021) or predators that can open 
the wood and remove the larvae or pupae, such as woodpeckers (Fig. 1f) 
(Murphy et al., 2018). With regard to the feeding habits of caterpillars, 
observations conducted in both laboratory and field settings revealed 
that the larvae of R. tessellatus fed on wood from vines collected in 
the field. Additionally, they demonstrated the ability to migrate and 
feed on dry wood from cages and even on the bamboo utilized as a 
support for the vines in the field.

The Hepialidae family (Lepidoptera) is represented by 701 species 
worldwide, which are included in 83 genera (Grehan et al., 2023). In Latin 
America, at least 125 species belonging to 30 genera are known (Mielke 

Figure 2. Collecting localities of Roseala tessellatus (black circles) and Givira philomela (white circles), gray colored areas indicate overlapping locations of occurrence.
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and Grehan, 2012). In Brazil, a record of 43 species belonging to 16 genera 
has been documented (Siewert, 2024). In contrast to the majority of 
lepidopterans, which feed on green plant parts, hepialid caterpillars 
typically bore into the roots, stems, and branches of trees, consume 
pasture roots, and are mycophagous (Grehan, 1989). The moths do not 
feed and have a crepuscular or nocturnal habit (Carneiro et al., 2024). 
Only a few species of Hepialidae are economically important (Rishi et al., 
2018; Atijegbe et al., 2022), particularly when larval tunneling and 
feeding cause wood defects in stems, branches, and roots and provide 
entry sites for decay or pathogenic microorganisms. In such instances, 
the larvae are protected within tunnels excavated in the soil or plant 
tissue, particularly within the wood, where the limitations of control 
strategies are evident (Tobi et al., 1993).

In addition to R. tessellatus, a second stem borer lepidopteran species, 
Givira philomela Schaus, 1892, belonging to the Cossidae family, has 
been recorded in Brazil (Biezanko, 1961a, 1961b). The known geographic 
distribution of both species overlaps within the country (Fig. 2), thereby 
necessitating the rearing of the specimens until adulthood to facilitate 
accurate identification (Figs. 1i-1l). It is noteworthy that, in contrast to 
the genus Roseala Viette, 1950, which is monospecific, containing only 
the R. tessellatus species (Mielke and Grehan, 2012), the genus Givira 
Walker, 1856 is represented by over 80 species distributed throughout 
the American continent (Anonymous, 2024). Furthermore, in addition 
to G. philomela (Biezanko, 1961a, 1961b) attacking vines in Brazil, there 
is a record of Givira ethela (Neumoegen and Dyar, 1893) as a pest that 
bores through vine trunks in California (Scaccini et al., 2021). In the 
case of G. ethela, in addition to the physical damage caused to vine 
branches by the larvae, it is reported that the galleries created by the 
larvae allow access to Planococcus ficus Signoret, 1875, which protect 
themselves in the galleries against natural enemies, natural stress, and 
pesticide treatments (Scaccini et al., 2021).

Besides the lepidopterans already mentioned for Brazil, there are 
several reports of insects boring branches and trunks of grapevines in 
other countries. These include other Lepidoptera species, especially 
from the Cossidae family, namely Dervishiya cadambae (Moore, 
[1866]) (Yadav  et  al., 2020), Paropta paradoxus (Herrich-Schäffer, 
[1851]) (Plaut, 1973; Atay  et  al., 2019), and Zeuzera multistrigata 
Moore, 1881 (Sunitha  et  al., 2022). Moreover, there are reports of 
coleopterans, particularly from the family Cerambycidae, including 
species of the genus Phymatodes Mulsant, 1839 (Lim et al., 2013) and 
Xylotrechus arvicola (Olivier, 1795) (Rodríguez-González et al., 2019). 
Given the considerable diversity and paucity of knowledge about the 
Brazilian entomological fauna, particularly with regard to the biology 
and ecology of the majority of species, it is anticipated that there may 
be other species from different groups that act as vine stem borers. 
This reinforces the importance of specific identification. Due to the 
difficulty of establishing a lepidopteran rearing in the laboratory for 
specific identification by adults and the possibility of distinct species 
from different families and even orders of insects occurring, it is 
recommended the use of molecular identification to compare existing 
sequences of R. tessellatus and Givira species available in the BOLD 
Systems (Ratnasingham and Hebert, 2013) and GenBank (Sayers et al., 
2020) databases for a more comprehensive evaluation of lepidopteran 
species and other boring insects of grapevine.
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