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1. Introduction

Research on insect galls and associated insects has 
grown over the last 30 years in Brazil (Araújo, 2018; 
Araújo et al., 2019). This has contributed to the ecological 
and evolutionary understanding of this insect-plant 
interaction, as well as agricultural aspects, since many 
insects induce galls in cultivated plants of socio-

economic interest (Araújo et al., 2019). Recent studies, 
however, show a geographic bias in the distribution 
of inventories, since most of these are carried out in 
areas of Atlantic Forest and Cerrado, the same biomes 
where important research centers and taxonomists 
specialized in the family Cecidomyiidae (Insecta, Diptera) 
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Resumo
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Systematic review focused on host species at a specific 
level to observe specific associations between fauna and 
host plant species.

The gall morphotypes of the same plant species and 
different authors were checked to avoid duplication 
and later standardized following Isaias  et  al. (2013). 
Furthermore, we checked all the scientific names of the 
host plants and geographic distribution in the Flora e Funga 
do Brasil - Reflora project (Reflora, 2025).

Network analysis is the process of investigating the 
relationships and interactions within a network, typically 
to understand the structure, dynamics, or functionality of 
the network. To investigate the relationship of inducers 
(Cecidomyiidae, Lepidoptera, Lopesiini and Contarinia sp.) 
with host plants, we performed a network analysis using 
the ‘igraph’ R package (Csárdi  et  al., 2025). All figures 
were created with custom R script. Version R 4.1.1  
(R Foundation, 2023).

3. Results

We compiled and analyzed 16 scientific articles on 
gall-associated fauna published in the “Web of Science” 
database from 2011 to 2020. We obtained 100 insect galls in 
Melastomataceae. Out of the 100, only 32 host plant species 
were identified at the species level and had associated 
fauna present (Table 1). The globoid shape was the most 
abundant with about 55%, followed by the fusiform (32%). 
Regarding the most affected plant organ, the leaf was the 
most impacted (50%), followed by buds (23%), stems (19%) 
and petiole (7%). Insect galls were found among 8 genera 
of Melastomataceae. About 49% of the galls were found 
in the genus Miconia Ruiz and Pav. and 27% in species of 
Tibouchina Aubl. The largest number of insect galls was 
found in the Atlantic Forest (73%) or in Atlantic Forest and 
Cerrado transition areas (18%) (Figure 1, Table 1). We also 
observed that 62% of insect galls did not have trichomes in 
Melastomataceae, about 32% had trichomes present and 6% 
of the studies did not report this characteristic. The most 
frequently found color in insect galls was green (43%), 
followed by brown (28%). About 8% of studies reported 
galls with more than one color (Table 1).

Approximately 43% of the studies did not record any 
associated fauna and 57% of the studies recorded at least 
one individual associated with galls in Melastomataceae. 
Among the recorded individuals, 52% of the insects belong 
to the family Cecidomyiidae and 37% of the insects to the 
order Lepidoptera. Two insects were identified at the tribe 
level (Lopesiini) and three at the genus level (Lopesia 
Rübsaamen, 1908 and Contarinia Rondani, 1860) for the 
family Cecidomyiidae. Furthermore, insects belonging 
to the following groups were recorded: Hymenoptera 
(8), Muscomorpha (1), Psocoptera (1) and Coleoptera (1).

Insects belonging to the family Cecidomyiidae induced 
galls on the following genera Miconia, Tibouchina, and 
Leandra Raddi. Besides inducing galls on these same 
genera, insects of the order Lepidoptera induced galls 
exclusively on Maieta guianensis Aubl. Both Cecidomyiidae 
and Lepidoptera induced galls on the same species 
Miconia stenostachya DC., Miconia pusilliflora (DC.) Naudin, 

are located (Araújo  et  al., 2019; Maia and Silva, 2021;  
Urso-Guimarães et al., 2024).

The Melastomataceae family is indicated in several 
gall inventories as hosts for galling insects (Maia, 2014; 
Flor et al., 2022), however few studies have focused their 
attention on this family. This botanical family is one of the 
ten most diverse botanical families among Angiosperms, 
with approximately 5,900 species and with great diversity 
in the Neotropical region (Ulloa Ulloa  et  al., 2022). In 
Brazil, it has about 1,440 species and can be easily found 
in all biomes, mainly Atlantic Forest, Cerrado and Amazon 
(Reflora, 2025). Systematic review is an important tool that 
combines information from multiple sources to explain 
a topic or concept in a comprehensive manner. Analyses 
on the associated gall fauna have already been performed 
for Fabaceae (Santos-Silva and Araújo, 2020), Asteraceae 
(Flor et al., 2022), and Myrtaceae (Maia and Cruz, 2023). 
However, no similar analyses have been carried out with 
the Melastomataceae family.

Although in the literature the terms “associated 
fauna” and “secondary fauna” are often used as synonyms 
and encompass parasitoids, inquilines, successors, 
kleptoparasites, symbionts and predators, and exclude 
inducers, here, using a more comprehensive form, we 
consider any gall-associated individual found as associated 
fauna. Given the importance of gall-associated insects in 
different Brazilian ecosystems and the lack of data on 
galls in Melastomataceae in Brazil, our study compiled 
information on the fauna of insects associated with galls 
induced in species of the Melastomataceae family in 
different Brazilian biomes from 2011 to 2020 to answer 
the following questions: 1) What is the state of the art of 
taxonomic knowledge of the fauna associated with galls? 
2) What is the distribution of the fauna associated with 
galls in Brazil? 3) What are the main inducers?

2. Material and Methods 

The Web of Science is a database widely used for 
scientific research, including meta-analysis, as it has a 
data source, quality, and coverage (Zhu and Liu, 2020). 
Scientific articles on the fauna associated with galls were 
obtained through the “Web of Science” database via the 
Periodicals Portal of the Coordination for the Improvement 
of Higher Education Personnel (CAPES, 2023), using the 
combination of the following keywords “insect galls”, 
“associated fauna”, “insetos galhadores” and “fauna 
associada” on October 5, 2023. After this initial search, 
the studies were filtered for the Melastomataceae family. 
The survey was carried out in Portuguese and English and 
filtered for the Brazilian territory. The search was limited to 
studies/inventories with primary data, which had carried 
out sampling of insect galls and associated fauna.

Data on associated fauna obtained from the inventories 
were analyzed and compiled into dynamic tables in 
Microsoft Excel. We retrieved the following information 
from each study: host plant, gall shape, gall organ, presence 
or absence of trichomes, coloration, biome in which the 
gall was found, associated fauna and location of the study. 
Although all galls were recorded and characterized, our 
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Table 1. Characterization of insect galls found in Melastomataceae from 2011 to 2020.

Host plant Shape Organ Trichomes Color Biome
Associated 

fauna
References

Leandra hirta Fusiform Stem Present Brown Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Leandra sericea Globoid Leaf Present - Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Leandra sulfurea Fusiform Leaf Absent Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Maieta guianensis Fusiform Leaf Absent Red Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Miconia albicans Globoid Leaf Absent Brown Cerrado Cecidomyiidae sp. 
(Ind)

Saito and Urso-
Guimarães (2012) 

Miconia ceramicarpa Fusiform Stem Absent Brown Atlantic 
Forest

Contarinia sp. 
(Ind)

Maia and 
Mascarenhas (2017)

Miconia ceramicarpa Globoid Leaf Present Green/
Red

Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Miconia chrysophylla Globoid Leaf Present Yellow Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Miconia cuspidata Conical Bud Absent Green Atlantic 
Forest

Lopesiini (Ind) Maia and 
Mascarenhas (2017)

Miconia myriantha Globoid Stem/
Petiole

Absent Brown Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Miconia myriantha Globoid Bud Absent Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Miconia paucidens Globoid Bud Present Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Miconia prasina Fusiform Leaf Absent Green Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and Siqueira 
(2020)

Figure 1. Characterization of insect galls found in Melastomataceae from 2011 to 2020. (A) gall shapes, (B) plant organs, (C) host plant 
genus and (D) biomes.
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Tibouchina hospital Cogn., Tibouchina estrellensis (Raddi) Cogn. 
and Tibouchina semidecantha (Schrank and Mart. ex DC.) Cogn. 
Cecidomyiidae induced two different shapes on T. semidecantha 
and T. hospita. Lepidopterans induced two different shapes on 
Miconia myriantha Benth. (Figure 2, Table 1).

4. Discussion

Here, we observed 100 gall morphotypes in Melastomataceae, 
a number smaller than those recorded by Flor et al. (2022) 

for Asteraceae (n=487) and by Santos-Silva and Araújo 
(2020) for Fabaceae (n=438). Almost half of the insect galls 
of Melastomataceae did not have records of associated fauna 
and the few that were recorded did not have taxonomic 
identification at more specific levels, making it difficult to 
understand the relationships between host plant and gall. 
According to Maia and Silva (2021), taxonomic knowledge 
about the fauna associated with galls is still very deficient and 
suffers from a geographical bias, which in turn is determined 
by the concentration of research centers and cecidologists 
in some regions. This fact is also confirmed here, where the 

Table 1. Continued...

Host plant Shape Organ Trichomes Color Biome
Associated 

fauna
References

Miconia pusilliflora Globoid Stem/
Bud/
Leaf

Absent Green Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and Siqueira 
(2020) 

Miconia pusilliflora Globoid Stem Absent Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Miconia stenostachya Globoid Stem Absent Brown Amazon Lepidoptera (Ind) Maia (2011) 

Miconia stenostachya Globoid Leaf Present Yellow Amazon Hymenoptera (?), 
Psocoptera (?)

Maia (2011)

Miconia stenostachya Globoid Leaf Absent Brown Amazon Hymenoptera (?) Maia (2011) 

Miconia stenostachya Parenchymatic Leaf Absent Green Amazon Cecidomyiidae 
(Ind)

Maia (2011) 

Tibouchina estrellensis Globoid Leaf present Green Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and Siqueira 
(2020) 

Tibouchina estrellensis Rosette Bud Absent Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Tibouchina fothergillae Fusiform Leaf Absent Green Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Tibouchina granulosa Fusiform Leaf Absent Green/
Brown

Atlantic 
Forest/
Cerrado

Cecidomyiidae 
(Ind)

Maia (2013)

Tibouchina hospita Fusiform Bud Present Green/
Red

Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Tibouchina hospita Globoid Bud Absent Brown Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Tibouchina hospita Fusiform Stem Absent Brown Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Tibouchina 
martiusiana

Fusiform Bud Present Red Atlantic 
Forest

Hymenoptera 
(Pa)

Maia and 
Mascarenhas (2017)

Tibouchina 
martiusiana

Globoid Leaf - Yellow Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Tibouchina 
semidecandra

Globoid Bud Present Red Atlantic 
Forest

Lepidoptera (Ind) Maia and 
Mascarenhas (2017)

Tibouchina 
semidecandra

Rosette Bud Present Green/
Yellow

Atlantic 
Forest

Cecidomyiidae 
(Ind), Coleoptera 

(Inq)

Maia and 
Mascarenhas (2017)

Tibouchina 
semidecandra

Conical Bud Present Red Atlantic 
Forest

Cecidomyiidae 
(Ind)

Maia and 
Mascarenhas (2017)

Tibouchina stenocarpa Globoid Leaf - Green Atlantic 
Forest/
Cerrado

Lepidoptera (Ind) Maia (2013)
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Atlantic Forest continues to be the most investigated biome 
over the years.

The Atlantic Forest had the highest record of insect galls 
in Melastomataceae. This biome is characterized by having 
many species of Melastomataceae, mainly representatives 
of the following genera Miconia, Tibouchina, and Leandra 
in seasonal forests and Miconia and Leandra in forest 
formations (Goldenberg  et  al., 2012). Miconia was the 
genus with the highest number of galls recorded and, not 
coincidentally, is frequently identified as a host of insect 
galls by other authors (Silva and Almeida-Cortez, 2006; 
Vecchi et al., 2013). As Fernandes (1992) states, this can be 
explained through the plant taxon size hypothesis, where 
she predicts a positive correlation between family and/or 
genus size and galling insects, since Miconia is the most 
representative genus from the Melastomataceae family 
(Cunha et al., 2019). Another relevant characteristic in this 
study was the large number of green galls, which are very 
frequent in inventories (Lima and Calado, 2018; Maia and 
Mascarenhas, 2017) and may be the result of the influence 
of many variables, including the age of the gall and the 
presence of chlorophyll (Isaias et al., 2013).

Unlike Flor et al. (2022) who observed that most galls 
are induced on the stem in the Asteraceae family, we found 

that in Melastomataceae most galls are induced on the 
leaves. This pattern is reported in most studies on galls 
(Menezes et al., 2023; Isaias et al., 2024; Araújo et al., 2024; 
Maia and Silva, 2021; Maia and Mascarenhas, 2023) and 
occurs because the leaves are the most abundant resource 
(Maia and Mascarenhas, 2017), with a large nutritional 
reserve and more malleable, allowing more variations in 
shape (Isaias et al., 2013). Furthermore, the leaf is also the 
plant organ that insects of the Cecidomyiidae family tend to 
gall most frequently (Maia 2013) and were the most frequent 
inducers in our study.

The family Cecidomyiidae is the main taxon of galling 
insects in the Neotropics, and the results of this study confirm 
this (Carneiro et al., 2009). However, we observed a significant 
association between Lepidoptera and Melastomataceae, 
and such a relationship has already been mentioned by 
other authors (Maia et al., 2008). Both Cecidomyiids and 
Lepidopterans induced galls on the same genera of host 
plants, except for the gall found on the species M. guianensis, 
which was induced exclusively by a Lepidoptera. According 
to the authors, this was the first record of galls on this plant 
species, which highlights the ecological importance of this 
species as a gall host, since galls are considered the extended 
phenotype of gallers (Stone and Schönrogge, 2003).

Figure 2. Interactions of gall-inducing inducers (Cecidomyiidae, Lepidoptera, Lopesiini and Contarinia sp.) and host plants based on 
net the work analysis.
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One limitation of our study lies in its focus on primary 
gall inventories, as different specialists such as botanists, 
zoologists, and ecologists tend to investigate distinct aspects of 
this ecological interaction. Nonetheless, this approach enables 
a preliminary assessment of the insect fauna associated with 
the Melastomataceae family. Another limitation is the defined 
timeframe, which may exclude species that are frequently 
studied by ecologists. We recommend that future assessments 
incorporate other types of studies, including taxonomic studies 
that describe new insect gall species associated, historical 
contributions such as those by José Tavares, and ecological 
or botanical studies that report new records or investigate 
abundance and other ecological traits of galls.

Other revisional studies have already compiled information 
on the fauna of insects associated with galls for the families 
Asteraceae (Flor et al., 2022), Fabaceae (Santos-Silva and 
Araújo, 2020) and Myrtaceae (Maia and Cruz, 2023). However, 
this is the first study that gathers data on Melastomataceae. 
Here, we showed that Cecidomyiidae and Lepidoptera 
are the main inducers, that the genera that harbor more 
morphotypes are the most representative of the family and 
that the most affected plant organ is also the most frequent 
in the Neotropical region. Our study also highlights that the 
taxonomic identification of both host plants and inducers and 
other associated insects is the great limitation. Furthermore, 
the scarcity of studies in certain biomes shows the need for 
more studies in different Brazilian regions to better understand 
the associated fauna of galling insects in Melastomataceae. 
These studies are extremely important, as they can gather data 
and thus attempt to demonstrate specific relationships, such 
as those that occur between the inducer and the host plant, 
in addition to characterizing the galls within the plant family. 
In short, we found that taxonomic knowledge of the fauna 
associated with galls in Melastomataceae is very incipient, 
the distribution of the fauna associated with galls in Brazil 
is restricted to regions with the presence of specialists in 
the group. This review shows the diversity of gall-associated 
insects in Melastomataceae across multiple biomes, providing 
valuable insights for conservation strategies and guiding new 
research questions on this important insect-plant interaction.
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