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Abstract

New hosts and parasitism notes for the mite Leptus (Acari: Erythraeidae) in Brazil. Larval erythraeid mites are common 
ectoparasites of harvestmen (Opiliones). Studies describing insects as potential hosts have received little attention. 
Specimens of an undescribed species of the genus Leptus were collected in association with predatory and phytophagous 
Heteroptera bugs in a secondary forest in Viçosa, Minas Gerais state, Brazil. New mite-host records and information 
on seasonality of this mite are presented.
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Novos hospedeiros e notas sobre o parasitismo do ácaro Leptus  
(Acari: Erythraeidae) em fragmento de Mata Atlântica, Brasil

Resumo

Há novos hospedeiros e notas sobre o parasitismo do ácaro Leptus (Acari: Erythraeidae) no Brasil. As larvas de ácaros da 
família Erythraeidae são ectoparasitas comuns de opiliões (Opiliones). Estudos de insetos como potenciais hospedeiros 
de ácaros eritraídeos são escassos. Indivíduos de uma espécie nova do gênero Leptus foram coletados em associação 
com percevejos fitófagos e predadores (Heteroptera) em uma floresta secundária no município de Viçosa-Minas Gerais, 
Brasil. São apresentadas informações sobre a sazonalidade e o registro de hospedeiro desse ácaro do gênero Leptus.

Palavras-chave: Heteroptera, hospedeiro, parasita, percevejos predadores.
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1. Introduction

Several taxonomic groups of mites parasitize arthropods. 
The mites belonging to the large and cosmopolitan genus 
Leptus Latreille 1796 (Erythraeidae) are parasitic as larvae 
using a wide range of arthropods to feed (Welbourn, 1983). 
This interspecific relationship has a range of ages (from 
Eocene) and it has been proved due to a huge number of 
Leptus mite species preserved as amber fossils (Arillo, 
2007). Mite larvae pierce the cuticle of the host and ingest 
hemolymph and interstitial fluids via a stylostome, or not 
(Âbro, 1988), which acts as a proteinaceous drinking straw. 
After engorging, larvae drop off the host and transform 
into octopod nymphs and adults which are free-living, 
predatory deutonymphs.

At least, six of the 11 extant orders of Arachnida (Acari, 
Araneae, Amblypygi, Opiliones, Pseudoscorpiones and 
Scorpiones) are formed by potential hosts (Baker and Selden, 
1997; Armas and Pietro Trueba, 2003; Southcott, 2008) 
and most of them consist of Opiliones, Leiobunum spp. 
(harvestmen) which has been the subject of much study. 
Cokendolpher (1993) listed 18 species of Leptus, whose 
parasitic larvae has been found attached to Opiliones 
in North America. On the other hand, the number of 
insects potentially parasitized by Leptus spp. mites is still 
underestimated. Prior studies have registered pollinators 
(Fletchtmann, 1980; Southcott, 1993), social insects 
(Eickwort, 1990), phytophagous pests (Haitlinger, 1993, 
1999, 2009; Saboori and Ostovan, 2000; Coracini and 
Samuelis, 2002) and specific insect groups such as diptera 
(Southcott, 1991), noctuid and geometrid moths (Southcott, 
1992) as adequate hosts.

Although mites are assumed to feed upon hemolymph, 
little is known about the impact of erythraeid parasitic mites 
on the life history of their hosts in tropic environments. This 
work focuses on terrestrial Heteroptera, which are important 
components in the balance of natural food webs and may 
be as vulnerable as other groups of insects and arachnids. 
Therefore, the objective was to describe the presence 
of Leptus sp. in predators and phytophagous species of 
Heteroptera insects and relate the mite parasitism frequency 
through a three-year period using field observations.

1.1. Material and Methods

The study was conducted in a 20 ha fragment of 
secondary forest (semideciduous seasonal forest) at the 
Department of Animal Biology at the Federal University 
of Viçosa (UFV) in Viçosa, Minas Gerais State, Brazil at 
20° 45’ S and 42° 51’ W, at an altitude of 651 m. This area 
has native and exotic species, including Psidium guajava, 
Psidium catleianum and Eucalyptus spp. (Myrtaceae), as 
well as other arboreal and herbaceous plants with a floristic 
pattern similar to that described by Marangon et al. (2003). 
The mean annual temperature ranges from 14.6 °C to 
21.8 °C and the mean annual rainfall is 1,220 mm.

Sweeping vegetation was sampled through an 
entomological vacuum glass (150 mL). The area where 
the samples were carried out was limited by two transects 
to reduce variation of factors such as topography and soil 

type (Zanuncio et al., 2004; Reis et al., 2008). These transect 
lines had a range of plant species such as broadleaves, 
shrub species, ground vegetation and tree plants (Lapola 
and Fowler, 2008). Each transect was 200 m long by 20 m 
wide, with an area sampled of 8000 m2. The collector 
initially crossed the plot, making a path of recognition. 
After this, each route was walked slowly in the morning 
from 09:00 AM until 12:00 AM, especially considering 
the road itself and their sides. The time of collection was 
chosen due to the peak of insects foraging activity throughout 
the day. A total of ten samples were taken in the summer 
seasons due to the high abundance of bugs in the field 
(AIAP, personal observations) in 2007, 2008 and 2009.

Each individual was carefully examined with a 
stereomicroscope and the number of mites attached to 
each individual was recorded. Then, the mite parasitism 
(fraction of individuals infested) and intensity of mite 
infestion (mean number of mites per infested individual) 
were recorded (McAlonn and Durden, 2000). Voucher 
specimens of Leptus sp. and all bugs collected were 
transferred to the Laboratory of Biological Control of 
the Institute of Biotechnology Applied to Agriculture 
(BIOAGRO) where they were quantified, photographed 
and stored in 70% ethanol. Mite specimens were mounted 
in Hoyer’s medium on slides and sent to a specialist in 
that mite group for identification.

2. Results

102 adults and seven nymphs of Heteroptera were 
captured in the whole experimental period. A total of 
12 mites of an undescribed species were sampled in the 
survey, with 11 specimens of bugs observed as hosts. 
Only one mite was found in 2007 on a pentatomid bug, 
three mites were found in 2008 (two on pentatomids and 
one on reduviid) and in the summer of 2009, three mites 
were found on pentatomids and five on reduviids, with two 
mites present on the same individual host (Figure 1). The 
mite parasitism varied from 0.02 in the summer of 2007 
to 0.11 and 0.14 in 2008 and 2009, respectively, while the 
intensity of mite infestation throughout the years was 1, 1 
and 1.14, respectively. There was a difference in the mite 
infestation between the experimental period (χ2 = 6.50, 
df = 2, P = 0.03) with mite infestation more prevalent in 
the summer of 2009 than in the summer of 2007 (χ2 = 5.44, 
df = 1, P = 0.01) and 2008 (χ2 = 6.22, df = 1, P = 0.02).

A total of four genera for the family Reduviidae and 
three for Pentatomidae were found in the experimental 
period (Table 1). The Heteroptera species found as hosts 
of Leptus sp. were the reduviids Heza sp. and Apiomerus 
sp. and the pentatomids Edessa sp.1 (adults and nymphs) 
and Edessa sp.2 (Figure 2). The mite was not aggregated 
on individual reduviid or pentatomid hosts and attached to 
specific areas of the host integument such as between rows 
of stout setae, near or on the scutellum. In one case, a mite 
was attached to the ventral side of the nymph abdomen 
(Figure 2). No mites were observed on body segments of 
the bugs such as femur, tibia or tarsus.
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Figure 1. Frequency distribution of Pentatomidae and Reduviidae hosts with different numbers of larval erythraeid mites 
attached in the summers of 2007, 2008 and 2009.

Table 1. Number of Heteroptera adults (and nymphs*) collected by sweeping vegetation in the summers of 2007, 2008 and 
2009 in a secondary forest in Viçosa, Minas Gerais State, Brazil.

(Family)/ 
Genus

Seasons
Summer 2007 Summer 2008 Summer 2009

(Reduviidae)
Heza sp. 3 7 18
Apiomerus sp. 5 7 9
Harpactor angulosus 2 2 5
Arilus sp. 1 2 -

(Pentatomidae)
Edessa sp.1 5 + 4* 3 1 + 3*
Edessa sp.2 11 3 4
Podisus nigrispinus 3 2 7
Nezara sp. - - 2

Total 34 26 49

3. Discussion

The dorsal part of the bugs was preferred by the mites 
to attach with a similar pattern showed by Baker (1982) 
on passalid beetles. Some authors believe that there is no 
evidence of host attachment site preferences by Leptus 
spp. (Baker, 1982; Wendt et al., 1992). However, McAloon 

and Durden (2000) demonstrated that Leptus indianensis 
(Acari: Prostigmata) preferred to attach on the femur of 
the harvestmen Leiobunum formosum (Opiliones) which 
may be in response to avoid antagonist behavior by the 
host attempting to deter or dislodge parasites. This seems 
not fit for bugs which constantly use their legs to clean 
themselves, for example after predation (Lemos et al., 2005) 
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or after direct contact with xenobiotics (Boyd and Boethel, 
1998) which may represent an indirect powerful tool 
against parasitism on the moment of attachment. This 
may be helpful to explain the attachment site preference 
of Leptus sp. on the dorsal side of the bugs, originating an 
ineffective defense from the host, but certainly it is not the 
only reason. The effective behavior of mites must also be 
taken into account because according to Eickwort (1990) 
the parasites have some means of escaping or tolerating 
the hygienic and defensive behaviors when they attach, for 

example, on social insects, such as bees, ants or termites. 
The attachment act by the mites in order to observe if 
bugs behavior might influence attachment site selection 
was difficult to observe in the field and could be studied 
in future work. Furthermore, the methodology used to rear 
the predatory bugs in our laboratory was not adequate to 
rear the erythraeid mite. All parasitized reduviid predators 
brought to the laboratory fed normally with no distinct 
differences in its behavior. No defensive attempts were 
also observed against the mites which is compatible with 

a b

c d

e

Figure 2. (1-5). Heteroptera species hosting the erythraeid mite Leptus sp. (indicated by the white arrow). 1) Heza sp.; 
2) Apiomerus sp.; 3) Edessa sp.1 nymph; 3) Edessa sp.1 adult and 5) Edessa sp.2.
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Âbro (1988) who reported that harvestmen adults ignored 
Leptus larvae, which is surprising in light of their frequent 
grooming. Baker (1982) did not cite any defensive behavior 
of coccinelid beetles hosting this erythraeid.

In the studied area, sampling programs have been 
conducted in a four-year-period for a wide range of insect 
taxa such as ichneumonids, symphyta, saturniid moths, 
chrysomelids, vespids, arctiid and nymphalid butterflies, 
bees, flies and others.  Many of these are known as potential 
hosts (Eickwort, 1990; Southcott, 1993; Saboori and 
Ostovan, 2000; Haitlinger, 2009), but no interaction with 
Leptus was observed. Only a few species of Heteroptera 
appear to serve as alternative hosts for Leptus mites which 
inhabit the secondary forest with climatic conditions 
from Viçosa. Erythraeid mites are generalist parasites, 
but the reason why specific Heteroptera groups such as 
pentatomid and reduviid bugs were collected hosting this 
mite are unknown.

The mite parasitism capacity on the bugs was very low 
compared to other studies. Townsend et al. (2006) found 
values of mite parasitism up to 20.3% for Leptus mites 
having Leiobunum formosum (Opiliones: Sclerosomatidae) 
as hosts in southeastern Virginia in above ground habitats. 
Parasitism of this erythaeid mite varied from 2.4 to 4.3 in the 
chinch bug, Blissus antillus Leonard (Hemiptera: Lygaeidae), 
in pastures in Rio de Janeiro state, Brazil (Coracini and 
Samuels, 2002) and 0.51% of parasitism was observed 
by Miranda and Bermúdez (2008) in calliphorid flies by 
Macrochelidae, Erythraeidae and Histiostomatidae mites 
in Panamá. Townsend et al. (2008) showed a prevalence 
of infestation of 9.9% of this mite group parasitizing 
harvestmen from the Cranaidae and Manaosbiidae families. 
The very low rates of parasitism found in this study may 
be related to the foraging behavior of pentatomid and 
reduviid bugs not always occupying leaf litter areas where 
parasitic mites are generally found (Southcott, 1961) or 
by seasonal variation in the life history of the parasite, 
which according to Townsend et al. (2006) may simply 
reflect periods in the year when larval mites are particularly 
common or are relatively rare. MacKay et al. (1992) also 
related a considerable variability in the parasitism by 
Leptus sp. larvae on Trachyrhinus marmoratus (Arachnida: 
Opiliones) supposing that the development of the mite 
may be synchronized with the host.

For some insects, this specific host-parasite relation 
showed no measurable adverse effects upon the reproduction 
or survival of hosts (Eickwort, 1990) or, paradoxically, 
adverse impacts on individual fitness (Polak and Markow, 
1995). Beneficial interactions must not be discarded such 
as that reported by Eickwort (1979), who described that 
solitary halictids have evolved special structures to carry 
the phoretic histiostomatid deutonymphs with sanitary holes 
removing potentially harmful bacteria from host bodies 
and provisions. The importance for Leptus mites attaching 
on such bugs is, at the moment, a matter of conjecture 
because the ecology of most which use insects as a food 
source is unknown and, in some cases, mite species are 
only known from the hypopal stage.

This survey revealed an interesting association between 
terrestrial bugs and mites, which leads to the conclusion 
that the interactions between Leptus mites and insects 
are likely to be far more diverse than previously realized.
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