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Morphological diversity of Neotrombicula kharadovi Kudryashova, 1998
(Acariformes, Trombiculidae)

A. V. Kharadov
Institute of Biology and Soil Sciences, Tchui Prospekt 265, Bishkek, 720071, Kyrghyzstan

Introduction

Morphological diversity is peculiar to all the living organisms and represents an integral part of
the evolutionary process. At the change of the habitats the morphological diversity creates the necessary
prerequisites to improve the specific hereditary plasticity; at the same time it improves the adaptive
potential that is necessary when spreading into new climatic zones. Apparently, under the certain
conditions the further fixing of the modified morphological structures could take place. The
examination of the morphological divergence is important in a practical sense because it gives the
possibility to identify the species more preciously.

The chigger mites (Acariformes, Trombiculidae) belong to the vast family including about 3000
species (Brennan, Goff, 1977). At present, 246 species representing 42 genera and 4 subfamilies are
found within the territory of the ex-USSR (Kudryashova, 1998). Many species of the chigger mites are
of a certain medical and veterinary importance; the chigger mites’ bites entail the trombidioses; besides,
anumber of species belongs to the carriers of the tsutsugamushi fever agents.

Among the chigger mites the morphological diversity has been studied in few studies only (Sasa,
1958; Wen, Jen, 1959; Goksu et al., 1960; Wang, 1985; Stekolnikov, 2001; Kharadov, Chirov, 2001).

N. (N.) kharadovi Kudryashova, 1998 was found in Kazakhstan and Tajikistan; it was observed
feeding on six host species. The larvae were described being taken in August, in Osh Region,
Kyrghyzstan, from Apodemus silvaticus L. (Kudryashova, 1998).

Within Kyrghyzstan this species was occurred on 13 vertebrate species belonging to the
insectivorous mammals, rodents, predators and birds. The main host species of them are, most
probably, forest and field mice, and musk rat since the most part (94.0%) of N. (N.) kharadovi specimens
was collected from the mentioned rodent species. The mites’ attacks were observed from March till
November, but the most number of them is confined to autumn. Thus, within Tokmak hunting area in
September the occurrence index in the common forest mouse was 61.2%, the invasion intensiveness —
6.2 mites; under the same conditions in the field mouse the corresponding indexes were 47.3% and 12.2
mites, in the musk rat — 83.3% and 16.6 mites, respectively. The maximal number of larvae registered in
October on the forest mouse is 86 specimens inhabiting the same animal. Taken in all, 632 specimens of
N. kharadovi were collected from 89 host animals; in surroundings of Tokmak the species was occurred
being confined to waterlogged areas. Presumably, N. kharadovi could be recognized to be a
hygrophilous species; it was rarely occurred in montane regions.

Material and methods

Objects of the present study represent the morphological structures of 632 larvae of N. kharadovi
collected in different regions of Kyrghyzstan. The mites were occurred in the following localities: Chu
River Valley — surroundings of Tokmak; Kyrghyzskiy Mt. Ridge — Ala-Archa, Erkin-Sai; Kungei Mt.
Ridge - Baisorun; Keolu Mt. Ridge — Sary-Golot; Chatkal Mt. Ridge — Sary-Chelek Reserve; Issyk-Kul
depression — Boom canyon, Ottuk, Kara-Bulun, Chon-Urukty, Semenovka. The most part of the
larvae (83.3%) was collected in the first locality.

Mite specimens with modified morphological structures were occurred from 14 species of rodents
belonging to five species: Cricedura snaveoleus Pallas, 1811, Dryomys nitedula Pallas, 1973, Apodemus
silvaticus Linnaeus, 1758, 4. agrarius Pallas, 1771, Microtus kirgisorum Ognev, 1950.

The field collecting of mites and preparations in-vitro were done in the accordance with the
adopted methods (Zhovtyi, Schluger, 1957; Hushcha, 1961). Morphological structures were studied
with microscope MBI-6 and transparent light. The drawings were made with the drawing projector
RA-7 provided with objective lens 94, 404, 604 and ocular lens 74 and 12Y. Abbreviations and
diagnostic formulae of the morphological structures are given according to the terminology accepted in
taxonomy of the chigger mites (Goff et al., 1982).

Material used in the study is deposited in collection of the Laboratory of parasitology, Institute
of Biology and Soil Sciences, Kyrghyz NAS (Bishkek).

151



Kharadov A. V. Morphological diversity of Neotrombicula kharadovi... (Acariformes, Trombiculidae)

Terminology

A concrete definition of the terms variation (aberration) and anomaly was offered in the previous
study (Kharadov, Chirov, 2001). Later, while reviewing some morphological deviations we had
occasion to use the following terms.

Type. Corresponds to variability of the same structure representing by one (and more then one)
form (Fig. 7, B, a, b); type a - fSt=3 possesses the only form whereas type b - fSt=5 does three ones.

Form. Designates one or few different aberrations of the same structure possessing the same base
(type) but varying throughout (Fig. 7, B, 1, 2, 3).

Complex. Corresponds to variability of two (or more) structures in the same mite specimen
(ga+DS).

The observed divergences and their complexes were united into five groups: A — atypical forms
including all the noted divergences; B — asymmetrical variability of one structure in the mite only (ga =
2.3); C — symmetric variability of one structure (fCx = 1.1.2); E — independent asymmetric variability of
2 structures (ga + DS); F — dependent asymmetric variability of 2 structures (fCx + fSt).

Results and discussion

The morphological diversity has been found in 50 larvae of N. kharadovi (7.9 % of the material
examined). In the course of examination they were referred to 27 basic aberrant forms, 3 anomaly
forms; taken as in the whole they touched on 8 morphological structures.

Idiosoma (Fig. 1). The body size in the mites after feeding could be expanded much times more
(Vercammen-Grandjean, 1958). According to our data the length of the idiosoma in the full specimens
of N. kharadovi could be enlarged 2,4 times more. The hungry larvae have rounded form, anomal
idiosomatic forms have been observed in the full specimens only. The typical form of the idiosoma in the
full mites is oval (Fig. 1, A). Two anomaly forms are found (Fig. 1, B): oval type possessing the
angularly rounded edges and another one with rounded and enlarged shoulder part (Fig. 1, B, 1, 2). A
number of species with the noted anomaly types: 1 — 1L, 2 — 1L.

Dorsal scutum (Fig. 2). The abnormal structure of two larvae was found in two larvae (Fig. 2, B).

Anteromedian (AM) scutal seta (Fig. 3). Five larvae were observed lacking AM (Fig. 3, B).

Posterolateral (PL) scutal setae (Fig. 4). This group unites the aberrant forms possessing few
postposterolateral setae (PPL) located on the scutum, with thecae disposed both side-by-side and one
over another (Fig. 4, B, 1, 2). The absence of one of PL, combined with reduction of the corresponding
scutal corner (Fig. 4, B, 3). A number of the specimens possessing the deviations of the each mentioned
typeis: 1 —1L,2-1L,3-2L.

Shoulder (H) setae (Fig. 5). Aberrations of the shoulder setae are found in 9 specimens; they are
represented by the only type H = 5 with three topographic forms (Fig. 5, B, 1, 2, 3). A number of the
specimens possessing the deviations of the eachis: 1 —6L, 2 — 1L, 3 - 2L.

Dorsal setae (DS) of the idiosoma. No any significant anomalies in disposition of the setae was
observed except some variations in the setae number varying from 4H.8.10.10... till 4H.11.13.13...

Coxal (fCx) setae (Fig. 6). Aberrations of the coxal setae were found to be represented by three
asymmetrical types; a symmetrical setae topography was observed only once (Fig. 6, B, 1, 2, 3, 4). An
acquisition of the additional setae caused a loss of the nearest sternal seta; in those cases then the
corresponding seta was lost on the coxa it was accompanied by its acquisition close to the mentioned
srernal seta. A number of the specimens with deviations of the each typeis: | —1L,2—1L,3-2L,4—1L.

Sternal (fSt) setae (Fig. 7). Two aberrant types connected with different number of the setae and 4
topographic forms are noted (Fig. 7, B, 1, 2, 3). It should be noted that no any deviations in the setae
position were noted for type fSt = 2.2. A number of the aberrations of the each type is: a— 2L, b—3L.

Patellar solenidia (ga) of I leg pair (Fig. 8). Aberrations of the solenidia are grouped into three
types; they are represented by 9 topographic forms. The most number of forms (4) is noted for types ga
= 2and ga = 3. A number of the specimens with deviations of the each typeis: a— 10L,b— 5L, c—1L.

In N. kharadovi 8 morphological structures were found in the course of the study to be the
subjects of modifications. Most often the aberrations of the patellar solenidia (ga) of I leg pair were
occurred — 34.8 %; aberrations of the shoulder setae (H) took the second place — 19.6 %, those of the
coxal setae (fCx) did the third place — 15.2 %. Any anomalies that were found touched on the idiosoma
and the scutum only (Table 1). Among 50 specimens possessing the deviations, the share of aberrations
was 92.0 %, the same for anomalies was 8.0 %. 27 different forms of deviations forms are divided
between aberrations (88.9 %) and anomalies (11.1 %).
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Fig. 1. Shapes idiosoma Neotrombicula kharadovi: Fig. 2. Shapes of scutum: A — typical;
A — typical; B - anomalous. B - anomalous.

Fig. 3. Anteromedial chaeta of scutum (AM):
A - typical shape; B - aberration.

Fig. 4. Posterolateral chaetes of scutum (PL): A. - typical shape;
B — aberrations.
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A - typical; B — aberrant.

Fig. 5. The arrangement of brachial cbaetes (H):
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Fig. 8. The arrangement of solenidies of genu of I pair legs Fig. 7. The arrangement of sternal chactes (fSt):
(ga):A - typical; B — aberrant. A - typical; B - aberrant.
Table 1. The observed level of variability for the chigger mite Neotrombicula kharadovi.
Occurred
w) %2}
g€ & £ 85 g 8 £8
Structures Gég.g % 53 % qéé?g % - %
g * g g5 258 £
& 3 =5 & g 55
Shape of idiosoma - ~ — 2 50.0 2 66.7
Shape of scutum - - - - 2 50.0 1 33.3
Setae:
AM 5 10.9 1 43 - — - =
PL 4 8.7 3 12.5 - - - —
H 9 19.6 3 12.5 - = = -
fCx i} 15.2 4 16.6 - == = =
St 5 10.8 4 16.6 - ~ = -
ga 16 34.8 9 37.5 = — = -
Total 46 100.0 24 100.0 4 100.0 3 100.0
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Fig. 9. The structure of morphological declinations
in Neotrombicula kharadovi mites.
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Table 2. The morphological diversity complexes in the chigger mite Neotrombicula kharadovi.

Fig. 6. The arrangement of coxal chaetes (fCx):A - typical;
B - aberrant.

Groups
E
Complexes 2 @ %
5 B % 5 5 % 5 B %
D G4 O 4= e
ESE ESE ESE
g 8 g 8 2 8
Shape of the scutum + PL - - - - 2 50.0
fCx + St - - — - 2 50.0
fCx=1.1.2 1 50.0 — - -
ga=22 1 50.0 - - - =
ga+ DS = - 1 100.0 = -
Total 2 100.0 1 100.0 4 100.0
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Three groups of the morphological complexes were uncovered (Table 2). Ratio of C, E, F groups
amounts to 28.6 %, 14.3 %, 57.1 %, respectively. The structure of complexes taken into consideration
show that the typical forms amount 92.1 % of the total number; groups B and C, group complexes E
plus F amount 86.0 %, 4.0 % and 10.0 % of the atypical forms (Fig. 9). Morphological diversity in N.
kharadovi took place in 7.9 % of the examined specimens.
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Summary

Xapaoos A.B. Mopdonormdeckas nameHunBocts Neotrombicula kharadovi Kudryashova, 1998
(Acariformes, Trombiculidae)

Wsyuensl Mopdonoruyeckue cTpyKTypbl 632 muunHok N. kharadovi, cobpaHHbIX BO BpeMms
SKCMeULMIA B pa3nuynbiX ypouuax Keipreiscrana. Knewn o6Hapyxensl B Uyiickoit gonune Ocobu ¢
MOPGOIOrMYECKONH N3MEHYUBOCTBIO OOHAPYXEeHbI HAa 14 KMBOTHBIX, OTHOCALIUXCA K MATH BUAAM:
Genosybka manas Cricedura snaveoleus Pallas, 1811, necnas cons Dryomys nitedula Pallas, 1773,
JecHas Mblllb Apodemus sylvaticus Linnaeus, 1758, mnoneBas mbiib A. agrarius Pallas, 1771,
KHprusckas nojueska Microtus kirgisorum Ognev, 1950. Co6paHHbIil MaTeprall XpaHUTCA B KOJITEKLIUH
nabopaTopuM  NapasMTHUECKUX  WIEHHCTOHOTMX  buonoro-nouseHHoro uHctutyra HAH
Kbiprescrana (buiikex).
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