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Abstract: We studied the distributional patterns of phoretic deutonymphs of the genera Oodinychus
and Trichouropoda (Uropodina) on the longhorn beetles Monochamus sartor urussovii, Plagionotus
detritus, Tetropium castaneum, and Te. fuscum, based on large samples of specimens (992 beetles and
25,587 mites) collected in the Białowieża Primeval Forest in Central Europe in the years 2008 and
2012–2016. All the studied phoretic phoront-host associations are characterized by different patterns
of the attachment sites of mites on beetle’s body. In the case of O. ovalis and M. sartor urussovii
association, the deutonymphs were found mostly on the pronotum and dorsal surface of the elytra.
This is the only instance in which phoronts were absent on the legs. Deutonymphs of T. sociata on
P. detritus preferred the abdomnen (both tergites and ventrites) and the hindlegs. Only in this case
the phoronts were attached inside the subelytral space. The highest number of deutonymphs of
T. shcherbakae on both Tetropium species occured on the legs. In the case of Te. castaneum, similar
proportions of mites were recorded on all pairs of legs, while the preferred location of mites phoretic
on Te. fuscum were the forelegs. Both the preferences of phoretic deutonymphs for specific parts of
the host’s body and the participation of carriers transporting deutonymphs on particular parts of
their bodies were very consistent.

Keywords: mites; Cerambycidae; phoresy; natural forest; Oodinychus; Trichouropoda; Monochamus;
Plagionotus; Tetropium

1. Introduction

Mites, even those inhabiting well-studied systems are often overlooked or ignored, although
they are strong interactors and major components of biological diversity—not passive inhabitants
of ecosystems [1]. This statement is particularly relevant to Uropodina mites in natural forest
ecosystems. In this group of mites, the unique morphological adaptations for phoretic purposes,
namely the production of an anal pedicel [2,3], enabled them to use the saproxylic beetles as carriers
(dispersants). This, in turn, allowed for the efficient use of unstable, temporary, cyclical, and patchy
merocenoses in dying and dead trees, including beetle-generated microhabitats. Close and specific
relationships characterize the pioneer species colonizing dying and dead trees in early stages of decay [4],
among which the most important as dispersants of mites are Scolytinae and Cerambycidae [5]. While
Uropodina and bark beetles relationships have been the subject of numerous studies, and their role is
relatively well known, both in terms of phoresy and species communities in beetle galleries [6–18],
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little attention has been paid to uropodids and longhorn beetles, so the importance of their ecological
relationships for the forest ecosystem is essentially unknown [19].

The phoretic relationships between uropodid mites and Cerambycidae in the natural forest ecosystem
has been studied in recent years in Białowieża Primeval Forest, which is considered the best-preserved
forest in the European lowlands. The studies have been focused on new associations of uropodids and
longhorn beetle species [20], relationships between phoronts and their carriers [21,22], the contribution
of beetle dispersants in increasing of alpha diversity of mites in dead wood merocenoses [23], as well
as the stability and repeatability of phoretic relationships [24,25].

The aim of this research was to find the distributional patterns of phoretic deutonymphs for
longhorn beetle species utilized as dispersants by uropodids in the natural forest ecosystem of
Białowieża Primeval Forest in Central Europe, based on a large data set and complementing earlier
studies, in order to clarify our understanding of relationships between the Uropodina mites and their
saproxylic Cerambycidae carriers.

The Białowieża Primeval Forest is unique within Europe because of its natural structure [26–28],
and plays a role of a living laboratory for ecological research [29]. It is also a European hotspot for
Coleoptera [30–35]. Studies of primary forest provide reference data for ecological research in managed
forests and improve the knowledge on conservation of saproxylic organisms [36].

2. Materials and Methods

The study concentrated on the Uropodina mites (Acari: Mesostigmata) phoretic on the most
numerous (over 30 specimens with attached mites) longhorn beetle species: Monochamus sartor urussovii,
Plagionotus detritus, Tetropium castaneum, and Tetropium fuscum.

The nomenclature of cerambycids follows Löbl and Smetana [37] and Plewa et al. [38], and the
nomenclature of Uropodina follows Błoszyk [39]. The terminology of beetle morphological structures
follows Lawrence et al. [40].

The research was conducted in the old growth (natural) Białowieża Primeval Forest, in natural
stands rich in dead wood. The study sites were located in forest compartments 338A (N52º44’,
E23º45’), near Teremiski, about 8 km west-north of the village of Białowieża, 448C (N52º42’, E23º46’)
in the protected area “Professor Władysław Szafer’s Nature Reserve”, and 496C (N52º40’, E23º47’),
about 4 km south west of the village of Białowieża. Detailed information about the study sites are in
Błoszyk et al. [21,23] and Konwerski et al. [24,25].

Beetles were caught in 66 IPM-Intercept traps and 48 12-unit Lindgren multiple funnel traps,
provided by the Canadian Forest Service. They were set in forest stands from May to July in 2008 and
2012–2016, and emptied every two weeks. Cerambycidae specimens were kept in 70% ethanol. In the
laboratory they were individually (each specimen separately) examined under a stereomicroscope,
to determine their species and to record the presence of mites. Beetles with attached mites (carriers) were
selected for further study. Using a stereomicroscope (Olympus SZX12), the number of deutonymphs
on beetles was counted and their location of attachment to beetles (hosts) was determined. The possible
locations were the legs, head, scutellum, dorsal surface of the elytra, subelytra, membranous wings,
pronotum, prosternum, mesoventrite, metaventrite, abdominal ventrites, and tergites.

All the uropodid mites found attached to longhorn beetles were identified using the comparative
collection of J. Błoszyk, deposited in the Natural History Collections at the Faculty of Biology,
Adam Mickiewicz University in Poznań (Poland), and the keys to mite species identification [41–44].
For biometrical analyses, selected mites were mounted on microscope slides using Hoyer’s medium.
The remaining mites were identified from temporary preparations after clearing in the lactic acid using
an open slide technique and later placed in 75% ethanol.

The voucher specimens of longhorn beetles and mites have been deposited in the Natural History
Collections at the Faculty of Biology, Adam Mickiewicz University in Poznań, Poland.

Distribution of phoretic deutonymphs on various parts of host’s body was compared using
multivariate exploratory techniques: cluster analysis (distance: Euclidean, method: ward). Frequency
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distribution tables were used for calculation of the phoretic load for each beetle species. Statistical
analyses were performed using the software Statistica 10 [45].

3. Results

During the six years of the research project, 992 specimens of Cerambycidae with 25,587 transported
deutonymphs of Uropodina were collected. On 54 specimens of M. sartor urussovii, there were 1088
phoretic deutonymphs belonging to a single species Oodinychus ovalis. On 494 specimens of P. detritus,
there were 19,145 phoretic deutonymphs belonging to a single species Trichouropoda sociata. On 97
specimens of Te. castaneum and 347 specimens of Te. fuscum, there were 839 and 4515 phoretic
deutonymphs, respectively, all belonging to Trichouropoda shcherbakae.

The mites were found on the following body parts of the beetles: all pairs of legs, head, scutellum,
dorsal surface of the elytra, subelytra, membranous wings, pronotum, prosternum, mesoventrite,
metaventrite, abdominal ventrites, and tergites (Table 1, Figures 1 and 2).
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Figure 1. Deutonymphs of Trichouropoda sociata attached to Plagionotus detritus: (a) dorsal side of the
head; (b) below the mouthparts; (c) foreleg; (d) dorsal surface of the elytra; (e) abdominal ventrites.
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Figure 2. Deutonymphs of Trichouropoda shcherbakae attached to Tetropium fuscum: (a) foreleg;
(b) pronotum.

Table 1. Number of deutonymphs attached to various parts of beetles’ body: (L1) forelegs; (L2) midlegs;
(L3) hindlegs; (H) head; (Sc) scutellum; (Es) surface of the elytra; (Eu) subelytra; (W) membranous
wings; (Pn) pronotum; (Ps) prosternum; (Me) mesoventrite; (Mt) metaventrite; (St) abdominal ventrites;
(T) abdominal tergites.

Beetle Species L1 L2 L3 H Sc Es Eu W Pn Ps Me Mt St T

M. s. urussovii 0 0 0 0 0 141 0 0 930 0 13 0 4 0
P. detritus 37 688 1645 41 9 745 839 64 261 266 681 251 5989 7545
Te. Castaneum 214 265 231 5 0 21 0 0 40 13 12 16 21 1
Te. Fuscum 2262 1270 591 21 3 49 0 0 213 32 21 20 33 0

3.1. Distribution of Oodinychus ovalis on Monochamus sartor urussovii

The mites were found on dorsal surface of the elytra, pronotum, mesoventrite, and abdominal
ventrites (Table 1). The number of deutonymphs attached to one beetle varied between one and 149.

The deutonymphs were found most frequently attached to the dorso-lateral side of the
prothorax—the pronotum (85.4% of all carried deutonymphs, up to 141 individuals at one time).
On the dorsal surface of the elytra, there were 12.9% of all deutonymphs (up to 122 individuals at one
time), whereas on ventral side of the body the mites were attached only to the mesoventrite (1.2%
of all carried deutonymphs, up to six individuals at one time) and abdominal ventrites (0.4%, four
individuals—only once) (Figure 3).
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the pronotum and the surface of the elytra are similar (Figure 5A). 

Figure 3. The proportion of phoretic deutonymphs on various parts of beetles’ body: (PD) Plagionotus
detritus; (TC) Tetropium castaneum; (TF) Tetropium fuscum; (MU) Monochamus sartor urussovii; (L1)
forelegs; (L2) midlegs; (L3) hindlegs; (H) head; (Sc) scutellum; (Es) surface of the elytra; (Eu) subelytra;
(W) membranous wings; (Pn) pronotum; (Ps) prosternum; (Me) mesoventrite; (Mt) metaventrite; (St)
abdominal ventrites; (T) abdominal tergites. The colored lines serve as a guide to the eye.

The majority of collected beetles carried mites on the pronotum (92.6% of the carriers), whereas
on the dorsal surface of the elytra the mites were found in 24.1% of the carriers. Only 5.5% of beetles
carried deutonymphs on the mesoventrite, and 1.8% on the abdominal ventrites (Figure 4).
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Figure 4. Frequency of individuals of beetles carrying the phoretic deutonymphs on various parts
of their bodies: (PD) Plagionotus detritus; (TC) Tetropium castaneum; (TF) Tetropium fuscum; (MU)
Monochamus sartor urussovii; (L1) forelegs; (L2) midlegs; (L3) hindlegs; (H) head; (Sc) scutellum; (Es)
surface of the elytra; (Eu) subelytra; (W) membranous wings; (Pn) pronotum; (Ps) prosternum; (Me)
mesoventrite; (Mt) metaventrite; (St) abdominal ventrites; (T) abdominal tergites. The colored lines
serve as a guide to the eye.

The cluster analysis of distribution of deutonymphs on different parts of host’s body shows that
the pronotum and the surface of the elytra are similar (Figure 5A).
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on tergites I, VI, and V (Figure 6). In the case of the abdominal ventrites, the number decreased 
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Figure 5. Cluster analysis of distribution of phoretic deutonymphs on various parts of beetles’ body:
(A) Monochamus sartor urussovii; (B) Plagionotus detritus; (C) Tetropium castaneum, (D) Tetropium fuscum;
Distance: Euclidean, cluster method: ward; (Es) surface of the elytra; (Eu) subelytra; (H) head; (L1)
forelegs; (L2) midlegs; (L3) hindlegs; (Me) mesoventrite; (Mt) metaventrite; (W) membranous wings;
(Pn) pronotum; (Ps) prosternum; (Sc) scutellum; (St) abdominal ventrites; (T) abdominal tergites.

Analysis of the phoretic load shows that 81.5% of hosts carry 1–20 deutonymphs per beetle,
whereas heavy phoretic load (over 100 deutonymphs per host) is observed in 7.4% of beetles.

3.2. Distribution of Trichouropoda sociata on Plagionotus detritus

The mites were found on all pairs of legs, head, scutellum, dorsal surface of the elytra, subelytra,
membranous wings, pronotum, prosternum, mesoventrite, metaventrite, abdominal ventrites, and
tergites (Table 1, Figure 1). The number of deutonymphs attached to one beetle varied between one
and 502.

The deutonymphs were found most frequently attached to the abdominal tergites (39.6% of all
carried deutonymphs) and ventrites (31.3%). These parts of the body were also characterized by the
highest variation in the number of the attached mites (tergites 1–231 and ventrites 1–245 individuals).
Most mites were attached to tergite III, followed by IV and II. Much fewer deutonymphs were carried
on tergites I, VI, and V (Figure 6). In the case of the abdominal ventrites, the number decreased
gradually from ventrite I to V (Figure 7).
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of Plagionotus detritus.

Mites attached to the legs, showed a strong preference for the hindlegs. On the forelegs there
were 0.2% of all deutonymphs (up to 14 individuals at one time); midlegs: 3.6% (up to 36 individuals
at one time); and hindlegs: 8.6% (up to 67 individuals at one time). The preferred locations of mites
attached to the legs were the femora and metacoxae (Table 2, Figure 1c).

Table 2. Number of deutonymphs attached to various parts of beetles’ legs: (1-3) pairs of legs; (Co)
coxae; (Tr) trochanters; (Fe) femora; (Ti) tibiae; (Ta) tarsi.

Beetle Species Co1 Tr1 Fe1 Ti1 Ta1 Co2 Tr2 Fe2 Ti2 Ta2 Co3 Tr3 Fe3 Ti3 Ta3

Plagionotus detritus 7 0 30 0 0 25 0 661 2 0 791 5 843 6 0
Tetropium
castaneum 8 0 204 2 0 5 1 251 8 0 3 1 222 4 1

Tetropium fuscum 50 0 2209 3 0 4 0 1265 1 0 10 0 580 1 0

On the dorsal surface of the elytra, there were 3.9% of all deutonymphs (up to 122 individuals at
one time), whereas on the subelytra there were 4.7% (up to 101 individuals at one time).

On the ventral side of the thorax, the most common location of attachment was the mesoventrite
(3.6% of all deutonymphs, up to 75 individuals at one time). The prosternum and metaventrite had a
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similar percentage of attached deutonymphs, i.e., 1.4% (up to 34 individuals at one time) and 1.3%
(up to 11 individuals at one time). On the dorso-lateral side of the thorax (the pronotum), there were
1.4% of all deutonymphs (up to 45 individuals at one time). On the head, scutellum, and membranous
wings, there were fewer than 1% of all deutonymphs (Figure 3). Moreover, in the case of the wings,
only one out of 64 individuals was attached to the anal pedicel.

The majority of collected beetles carried mites on the abdominal tergites (78.9% of the carriers) and
ventrites (53% of the carriers). On the hindlegs, the mites were found in 38.5% of the carriers, whereas
they were on the midlegs and forelegs in 24.7% and 1.6% of the carriers, respectively. In the case of the
elytra, the mites occurred more often on the subelytra (22.5% of carriers) than on the dorsal surface
(10.1% of carriers). In the case of the ventral side of the thorax, more beetles carried deutonymphs on
the metaventrite (19.8%) than on the mesoventrite (11.5%) and the prosternum (6.7% of the carriers)
(Figure 4).

The cluster analysis of distribution of deutonymphs on different parts of host’s body shows that
the legs, together with head, vary from all other parts. There is also a similarity between the subelytra
and abdominal tergites as well as the metaventrite and abdominal ventrites (Figure 5B).

Analysis of the phoretic load shows that 76.1% of hosts carry 1–50 deutonymphs per beetle,
whereas heavy phoretic load (over 200 deutonymphs per host) is observed in 1.4% of beetles.

3.3. Distribution of Trichouropoda shcherbakae on Tetropium castaneum

The mites were found on all pairs of legs, head, dorsal surface of the elytra, pronotum, prosternum,
mesoventrite, metaventrite, abdominal ventrites, and tergites (Table 1). The number of deutonymphs
attached to one beetle varied between one and 59.

The deutonymphs were found most frequently attached to the legs: on the forelegs there were
25.5% of all deutonymphs (up to 20 individuals at one time); midlegs: 31.6% (up to 18 individuals at
one time); and hindlegs: 27.5% (up to 36 individuals at one time). The preferred locations of mites
attached to the legs were the femora (Table 2). On the dorso-lateral side of the thorax (the pronotum),
there were 4.8% of all deutonymphs (up to six individuals at one time). On the dorsal surface of the
elytra and the abdominal ventrites, there were equally 2.5% of attached mites (up to three and five
individuals at one time, respectively). On the prosternum, mesoventrite, and metaventrite, there were
fewer than 2% of all deutonymphs, whereas on the head and abdominal tergites there were fewer than
1% (Figure 3).

Most beetles carried mites on all pairs of legs: on the midlegs: 58.8% of the carriers; on the forelegs
and hindlegs: 55.7%. On the pronotum, the mites were found in 18.6% of the carriers. On the dorsal
surface of the elytra deutonymphs occurred in 13.4% of beetles. All other locations were found in
fewer than 10% of the carriers (Figure 4).

The cluster analysis of distribution of deutonymphs on different parts of host’s body shows that
the legs vary from all other parts, and the forelegs differ from the midlegs and hindlegs. There is also a
similarity between the pronotum and prosternum, as well as between the surface of the elytra and
metaventrite (Figure 5C).

Analysis of the phoretic load shows that 86.7% of hosts carry 1–20 deutonymphs per beetle,
whereas heavy phoretic load (over 40 deutonymphs per host) is observed in 6.1% of beetles.

3.4. Distribution of Trichouropoda shcherbakae on Tetropium fuscum

The mites were found on all pairs of legs, head, scutellum, dorsal surface of the elytra, pronotum,
prosternum, mesoventrite, metaventrite, and abdominal ventrites (Table 1, Figure 2). The number of
deutonymphs attached to one beetle varied between one and 126.

The deutonymphs were found most frequently attached to the legs, with a strong preference
for the first pair: on the forelegs, there were 50.1% of all deutonymphs (up to 61 individuals at one
time); midlegs: 28.1% (up to 49 individuals at one time); and hindlegs: 13.1% (up to 25 individuals at
one time). The preferred locations of mites attached to the legs were the femora (Table 2, Figure 2a).
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On the dorso-lateral side of the thorax (the pronotum), there were 4.7% of all deutonymphs (up to 15
individuals at one time). On the dorsal surface of the elytra there were only 1.1% of attached mites
(up to four individuals at one time). On the head, scutellum, prosternum, mesoventrite, metaventrite,
and abdominal ventrites, there were fewer than 1% of all deutonymphs (Figure 3).

Most beetles carried mites on the forelegs (79.8% of the carriers), whereas on the midlegs and
hindlegs the mites were found in 59.4% and 37.2%, respectively. Deutonymphs on the pronotum
occurred in 21.6% of beetles. All other locations were found in fewer than 10% of the carriers (Figure 4).

The cluster analysis of distribution of deutonymphs on different parts of host’s body shows that
the legs together with head vary from all other parts and the forelegs vary from other legs. There is
also a similarity between the surface of the elytra and pronotum, as well as between the metaventrite
and abdominal ventrites (Figure 5D).

Analysis of the phoretic load shows that 81.8% of hosts carry 1–20 deutonymphs per beetle,
whereas heavy phoretic load (over 40 deutonymphs per host) is observed in 8.1% of beetles.

4. Discussion

The results of our studies indicates that every analyzed carrier species has different pattern
of distribution of phoretic deutonymphs of Uropodina attached to its body. This also applies to
morphologically similar species of the genus Tetropium, utilized as dispersants of the single Uropodina
mite species T. shcherbakae.

In the case of O. ovalis and M. sartor urussovii association, the deutonymphs were found mostly on
the pronotum and dorsal surface of the elytra. This is the only instance in which phoronts were absent
on the legs (Table 1). Interestingly, also in the case of two North American representatives of the genus
Monochamus no uropodid mites were found on the legs, despite heavy phoretic load [46] and large
analyzed samples [47].

Deutonymphs of T. sociata on P. detritus preferred the abdomen (both tergites and ventrites) and
the hindlegs. Only, in this case, the phoronts were attached inside the subelytral space (abdominal
tergites covered by elytra, subelytra, and membranous wings) (Table 1).

The highest number of deutonymphs of T. shcherbakae on both Tetropium species occurred on the
legs. In the case of Te. castaneum, similar proportions of mites were recorded on all pairs of legs, while
the preferred location of mites phoretic on Te. fuscum were the forelegs (Table 1). Konwerski et al. [24]
proposed that the different preferences for spatial attachment of T. shcherbakae, depending on the
species of carriers, may be due to different preferences of the two Tetropium species for host trees and
microhabitats. This, in turn, could influence the mites’ climbing behavior in various merocenoses.

Analysis of the presence of T. sociata on the abdominal tergites of P. detritus revealed the preferences
for the middle part (tergites III, IV, and II) (Figure 6). We may suspect that mites use the relatively
large subelytral space to avoid falling off from the carrier during the folding and unfolding of the
membranous wings. The two last visible tergites (V and VI) are avoided, probably because of relatively
high mobility of the end of abdomen, and the possibility of detaching of the mites by the ridges of
the elytra.

The number of deutonymphs of T. sociata on the abdominal ventrites of P. detritus decreases
gradually from ventrite I to V (Figure 7). The highest number of mites on the ventrite I is highly likely
to be connected with the large number of phoronts attached to the metacoxal plates and metafemora.

The legs were the place of attachment for deutonymphs in the case of three out of four analyzed
phoront-host associations, and the femora were the preferred location. The metacoxa of P. detritus
also were utilized by a large number of mites. The trochanters, tibiae, and tarsi were avoided in all
the analyzed species (Table 2). While it is easy to understand that the number of mites attached to
the trochanters is limited by its size, the tibiae are similar in length to femora (Figure 2a). However,
the tibiae are much thinner and more movable, so the risk of detachment during walking or cleaning is
higher. High mobility and the segmented structure of tarsi can cause detachment of deutonymphs,
thus, these parts of legs are avoided by the phoronts.
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Our observations show that the deutonymphs attach to surfaces of various types: smooth (e.g.,
subelytra in P. detritus), with setae of low density (e.g., femora in Tetropium and P. detritus), and setae of
high density (e.g., abdominal ventrites and surface of the elytra in P. detritus). This conforms to the
results obtained by Bajerlein et al. [48], who analyzed carrier surface morphology and topography in
the case of coprophilous beetles and deutonymphs of Uropoda orbicularis.

No phoronts were found on the antennae and protarsi of the carriers. It appears that avoidance of
these body parts may be caused by the behavior of the host, that is, the ability to clean the protarsi
with the mouthparts and the antennae (the most important sensory organ) with both, the mouthparts
and protarsi. Also avoiding of the forelegs in P. detritus may stem from the cleaning behavior of the
host [25].

Although the low number of mites attached to the beetle’s head is a rule, in the case of fairly
large carriers, there is a lot of space for small deutonymphs to attach in places where they would not
cause any hindrance, e.g., on the ventral side of the head—below the mouthparts [25]. We found the
presence of mites in this location in P. detritus (Figure 1b). It is noteworthy that this attachment site of
Uropodina has been found also in the case of Passalidae, which are large saproxylic beetles [49,50].

In our research the majority of deutonymphs were found attached to the heavy sclerotized regions
of carrier’s body (e.g., elytra, pronotum, ventrites, legs). Only, in the case of T. sociata and P. detritus,
the mites also preferred less sclerotized regions, namely abdominal tergites. In the abovementioned
association one phoront was found attached to the membranous wing as well. Attaching to the
heavy sclerotized parts of beetles’ body should be considered a rule in phoretic relationships between
Uropodina and saproxylic Coleoptera, although attachment to the flexible membrane at the joint
between the head and prosternum in the case of Lucanus cervus and the intersegmental membrane
under elytra of Rhynchophorus ferrugineus were also reported [51,52]. Oodinychus ovalis, which, in our
research, was utilizing M. sartor urussovii, has been also recorded from Chilopoda [53]. Interestingly,
most deutonymphs found on centipedes were attached to the membranous and flexible cuticle of the
pleurites [54,55]. This, in turn, means that the same species of Uropodina has the ability to utilize
various types of surfaces for attachment, and their preferences differ, depending on the carrier.

The presence of unattached deutonymphs on the membranous wings of P. detritus can be explained
by the “scooping” mechanism proposed by Konwerski et al. [25]. As a result of the folding and
unfolding of the membranous wings, some mites previously attached to the subelytra and abdominal
tergites may be detached, especially when there are many of them.

The cluster analysis of distribution of phoretic deutonymphs on various parts of beetles’ body
shows some similarities and differences (Figure 5). However, its interpretation is only of a speculative
nature, as no observations of mite attachment to the carrier were made. The legs differ from other body
parts in all the cases when phoronts are attached to them (T. sociata–P. detritus, T. shcherbakae–Te. castaneum,
and Te. fuscum). This may be caused by the specific structure of these attachment sites, which are very
long and narrow. The similarity between the pronotum and elytral surface (O. ovalis–M. sartor urussovii),
as well as the metaventrite and abdominal ventrites (T. sociata–P. detritus, T. shcherbakae–Te. fuscum)
can be explained by the fact that these adjacent parts create wide dorsal and ventral surfaces, suitable
for mite movement. Climbing or descending of deutonymphs on lateral surfaces may explain the
similarities between the pronotum and prosternum, as well as the metaventrite and elytral surface
(T. shcherbakae–Te. castaneum). The subelytra and abdominal tergites (T. sociata–P. detritus) together
create specific closed subelytral space.

Small phoretic load should be considered a rule in all of the analyzed phoront–host associations.
The data presented in this study show that the highest percentage of beetles (76.1–86.7%) transported
relatively low number of deutonymphs per carrier, while a heavy phoretic load was observed in fairy low
percentage of hosts (1.4–8.1%). Similar observations have been made in the case of Scolytinae [13,56–58].

It can be noticed that, in the case of all studied phoront–host associations, the strength of the
relationship was also expressed by the fact that both the preferences of phoretic deutonymphs for
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specific parts of the host’s body, and the participation of carriers transporting deutonymphs on
particular parts of their bodies were very consistent (Figures 3 and 4).

5. Conclusions

Comparing the distribution of phoretic deutonymphs of Uropodina on the four longhorn beetle
species, namely M. sartor urussovii, P. detritus, Te. castaneum, and Te. fuscum, it can be concluded that all
the studied phoretic associations are characterized by different patterns of the attachment sites of mites
on host’s body.

Both the preferences of phoretic deutonymphs for specific parts of the host’s body and the
participation of carriers transporting deutonymphs on particular parts of their bodies were very
consistent in the analyzed mite-longhorn beetle associations.

This is by far the most thorough analysis of patterns of phoretic Uropodina on Cerambycidae,
based on the large data set collected in a natural forest over a long period of time. The study confirms
the high stability and strength of the phoretic relationships between uropodid mites and their longhorn
beetle dispersants.
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