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INTRODUCTION

The mite genus Pediculaster Vitzthum, 1931 

(Acari: Pygmephoroidea) is one of the largest in 

the family Pygmephoridae, with about 100 de-

scribed species in the world fauna (Khaustov 

2011; Khaustov et al. 2013). Mites of the genus 

Pediculaster inhabit a great variety of habitats, 

e.g. soil, litter, mosses, dung, nest material, decay-

ing organic material (Camerik and Kheradmand 

2010). Some species are considered as pests of 

mushrooms in commercial mushroom-houses 

(Cross, Kaliszewski 1988). Pediculaster-mites are 

characterized by the presence of two morphologi-

cally different forms of females: non-phoretic or 

“normal” and phoretic (Camerik et al. 2006; Mar-

tin 1978). Most species of Pediculaster-mites are 

described based on phoretic females, while non-

phoretic females are known only for a few species 

(Camerik 2001; Camerik et al. 2006; Martin 

1978). At present only Pediculaster koreensis 

(Mahunka and Rack, 1977) was described from 

the Korean peninsula (Mahunka and Rack 1977). 

During a study of mites on edible mushrooms in 

Korea by the junior authors, a new species Pedicu-

laster neutarii sp.n. with both morphological 

forms was found. This paper describes phoretic 

and non-phoretic female forms of the new species, 

P. neutarii sp.n.

MATERIALS AND METHODS

Mites were collected from mushrooms and 

mounted in Hoyer’s medium. The terminology of 

idiosoma and legs follows Lindquist (1986); the 

nomenclature of subcapitular setae and the desig-

nation of cheliceral setae follow Grandjean (1944, 

1947), respectively. The system of Pygmephoroi-

dea follows Khaustov (2004, 2008). All measure-

ments are given in mi crometers (μm). For leg 
chaetotaxy the number of solenidia is given in pa-

rentheses. The type material is deposited in the 

mite collection of the Tyumen State University 

Museum of Zoology, Tyumen, Russia. Photo-

graphs were taken with a digital camera AxioCam 

ICc 3, Carl Zeiss, Germany and a compound mi-

croscope AXIO Lab.A1, Carl Zeiss, Germany.

SYSTEMATICS

Family Pygmephoridae Cross, 1965

Genus Pediculaster Vitzthum, 1931

Type species: Pygmephorus mesembrinae 

Canestrini, 1881, by original designation.

Pediculaster neutarii 

Khaustov, Lee, Lee et Kim sp. n.

Figs 1–7
Description. Phoretic female (Figs 1–4). 

Length of idiosoma 250 (215–265), width 110 
(100–125). Gnathosoma (Figs 1–2). Gnathosomal 
capsule widened distally. Dorsally with 2 pairs of 

needle-like setae. Setae cha 7 (6–8) slightly short-
er than chb 9 (9–10). Dorsal median apodeme 
present, weakly developed. Ventral gnathosoma 

with 1 pair of subcapitular setae m. Palps freely 

articulated to gnathosomal capsule, with setae dFe 

and dGe dorsolaterally, Setae dGe slightly longer 

than dFe. Ventrally with large accessory setige-

nous structure (ass) and well-developed solenidi-

on. Palps terminated with a small claw. Pharyn-

geal pump 1 small, situated on the level of 

posterior margins of trochanters I; pharyngeal 

pumps 2 and 3 well-developed, subequal, situated 

closely to each other (Fig. 2). 
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Idiosomal dorsum (Fig. 1A). Prodorsum with 
3 pairs of setae, a pair of smooth capitate 

trichobothria, and a pair of two-chambered stig-

mata. All dorsal shields with numerous small dim-

ples. Setae h
2
 small smooth, needle-like, other 

dorsal setae distinctly barbed. Setae c
2
 pointed, 

other dorsal setae blunt-ended. Cupules ia on ter-

gite D and ih on tergite H large, round. Cupules im 

on tergite EF not evident. Posterior margins of ter-
gites EF and H undulate. Length of dorsal setae: v

1
 

37 (30–40), v
2
 23 (22–31), sc

2
 65 (62–88), c

1 
48 

(34–52), c
2
 82 (71–97), d 81 (62–94), e 39 (27–

45), f 84 (72–91), h
1
 78 (70–81), h

2
 11 (7–11). Dis-

tances between setae: v
1
–v

1
 9 (8–11), v

2
–v

2
 20 

Fig. 1. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., phoretic female: A — idiosomal dorsum, B — idiosomal venter.

A B

Fig. 2. Pediculaster neutarii Khaus-

tov, Lee, Lee et Kim sp. n., phoretic 

female: pharyngeal pumps.
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A B

Fig. 3. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., phoretic female: A — leg I, B — leg II.

Fig. 4. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., phoretic female: A — leg III, B — leg IV.

A B
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(17–20), sc
2
–sc

2
 30 (26–31), c

1
–c

1
 38 (34–42), c

1
–

c
2
 22 (19–27), d–d 69 (57–74), e–f 17 (15–17), 

f–f 42 (35–43), h
1
–h

1
 59 (47–57), h

1
–h

2
 10 (9–12).

Idiosomal venter (Fig. 1B). All ventral plates 
with numerous small dimples. All setae of anterior 

sternal plate smooth. Setae 3c weakly barbed, oth-

er setae of posterior sternal plate smooth, needle-

like. Setae ps
2
 distinctly barbed, blunt-ended. Se-

tae ps
1
 and ps

3
 subequal or ps

1
 slightly longer than 

ps
3
, blunt-ended. Setae 2b usually pointed and dis-

A B

Fig. 5. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., non-phoretic female: A — idiosomal dorsum, B — idiosomal 

venter.
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Fig. 6. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., non-phoretic female: A — leg I, B — leg II.

Fig. 7. Pediculaster neutarii Khaustov, Lee, Lee et Kim sp. n., non-phoretic female: A — leg III, B — leg IV.

A B

A B
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tinctly longer than 2a. In some specimens, 2b nee-

dle-like and only slightly longer than 2a. 

Apodemes 1 (ap1) and apodemes 2 (ap2) well de-

veloped and joined with prosternal apodeme 

(appr); appr and sejugal (apsej) apodemes well 

developed; appr usually with gap in posterior part; 

apodemes 3 well developed, arch-like. Apodemes 

4 (ap4) well developed and long, apodemes 5 

present, reaching posteriad to bases of setae 4a, 

weakly sclerotized. Posterior margin of posterior 

sternal plate tripartite. Posterior margin of aggeni-

tal plate cone-like. A pair of round pits situated 

posterolaterally to bases of setae 4b under aggeni-

tal plate. Length of ventral setae: 1a 12 (11–14), 
1b 17 (14–19), 1c 13 (11–16), 2a 16 (15–18), 2b 

25 (20–26), 2c 14 (14–18), 3a 14 (14–18), 3b 14 

(14–16), 3c 20 (17–21), 4a 12 (11–12), 4b 20 (17–
23), 4c 17 (14–17), ps

1
 5 (3–5), ps

2
 31 (24–31), ps

3
 

4 (3–4). Legs (Figs 3–4). Leg chaetotaxy typical 
for the genus. Leg I (Fig. 3A). Tibiotarsus cylin-

drical, tarsal claw terminal. Length of solenidia ω
1
 

7 (7–8) > ω
2
 5 (4–5) < φ

1
 7 (7–8) > φ

2
 5 (5–6); ω

2
 

and φ
2
 baculiform, φ

1
 clavate, ω

1
 finger-shaped. 

Setae dFe spathulate distally. Setae l’, l” of genu I 

and v’ of trochanter I blunt-ended. Leg II (Fig. 
3B). Tarsus with padded claws (bifurcate at tips) 

and well-developed empodium. Solenidion ω 5 

(5–6), finger-shaped, solenidion φ 3 (3) weakly 

clavate. Setae v’ of trochanter II, u’ of Tarsus II 

and all setae of femur II are blunt-ended. Leg III 

(Fig. 4A). Claws of same shape as on tarsus II. 
Solenidion φ 3 (3) weakly clavate. Setae v’ of tro-

chanter III, u’ of tarsus III and all setae of femur 

III are blunt-ended. Femur divided into basi- and 
telofemur. Leg IV (Fig. 4B). Tarsal claws simple, 
empodium small. Solenidion φ 3 (3), weakly cla-

vate. Setae of trochanter and femur IV blunt-end-

ed. Femur divided into basi- and telofemur.
Non-phoretic female (Figs 5–7). Length of 

idiosoma 200–260, width 87–115. Gnathosoma 
and pharyngeal pumps as in phoretic female. 

Idiosomal dorsum (Fig. 5A). Similar with that 
of phoretic female, but dorsal setae shorter. Poste-

rior margins of tergites EF and H not undulate. 
Length of dorsal setae: v

1
 20–29, v

2
 15–20, sc

2
 

48–52, c
1 

21–28, c
2
 45–63, d 31–40, e 14–25, f 

39–52, h
1
 40–54, h

2
 4–9. Distances between setae: 

v
1
–v

1
 8–10, v

2
–v

2
 20–26, sc

2
–sc

2
 23–30, c

1
–c

1
 32–

42, c
1
–c

2
 20–21, d–d 47–63, e–f 8–11, f–f 34–49, 

h
1
–h

1
 40–56, h

1
–h

2
 6–7. 

Idiosomal venter (Fig. 5B). Similar with that 
of phoretic female, but apodemes 5 longer and 

strongly sclerotized. Setae 3c smooth. Length of 

ventral setae: 1a 9–13, 1b 13–22, 1c 10–14, 2a 

10–16, 2b 17–23, 2c 9–12, 3a 11–16, 3b 10–15, 3c 

11–18, 4a 9–13, 4b 11–17, 4c 12–14, ps
1
 3–4, ps

2
 

17–25, ps
3
 3. 

Legs (Figs 6–7). Leg I (Fig. 6A) 5-segment-
ed. Tarsus I tapered distally, with simple sickle-

like claw. Setae d of femur I long, not modified. 
Length of solenidia ω

1
 4–6 > ω

2
 3< φ

1
 5–7 > φ

2
 

3–4; ω
2
 and φ

2
 baculiform, φ

1
 clavate, ω

1
 finger-

shaped. Setae l’, l”, v’ of genu I and v’ of trochan-

ter I blunt-ended. Leg II (Fig. 6B). Tarsus with 
simple sickle-like claws and well-developed em-

podium. Tarsus II with 7 setae (u” present). Sole-

nidion ω 4–5, finger-shaped, solenidion φ 2–3 
weakly clavate. Setae l’, v’ of genu II, d of femur 

II and v’ of trochanter II blunt-ended. Leg III (Fig. 
7A). Claws of same shape as on tarsus II. Tarsus 

III with 7 setae (u” present). Solenidion φ 2–3 
weakly clavate. Setae of trochanter and femur III 

blunt-ended. Leg IV (Fig. 7B). Similar with that of 
phoretic female. Setae of trochanter, femur, genu 

and v” of tibia IV blunt-ended. 

Fig. 8. Fungal spores under (A) and on (B) tergites of pho-

retic female of Pediculaster neutarii Khaustov, Lee, Lee et 

Kim sp. n.
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Male and larva unknown.

Type material. Female holotype, slide 
#YL260214, oyster mushroom house, Agricultur-

al Research & Extension Service, Hwaseong city, 

Gyeonggi Prov., South Korea, 26.02.2014 (Y.-S. 

Lee); Paratypes: 16 phoretic females, 3 non-pho-

retic females, same date and locality; 10 phoretic 

females, Kwangju city, Geyeonggi Prov., South 

Korea, 02.01.2013 (H.-B. Lee).

Etymology. The species name, neutarii, 

comes from the Korean name of the oyster 

mushroom. 

Differential diagnosis. The non-phoretic fe-

males of the new species are most similar to P. 

flechtmanni (Wicht, 1970) by the two-chambered 

stigmata, setae 2b are distinctly longer than 2a, se-

tae v
1
 longer than v

2
, setae chb longer than cha, 

and by the needle-like setae h
2
. It differs from P. 

flechtmanni by the distinctly longer dorsal setae, 

setae f longer than distance f–f (f much shorter 

than f–f in P. flechtmanni), setae d reaching to the 

bases of setae f (distinctly not reaching the bases 

of f in P. flechtmanni), by the absence of round pits 

between setae c
1
 and c

2
 (present in P. flechtmanni), 

by subequal setae ps
1
 and ps

3
 (in P. flechtmanni ps

1
 

almost 2 times longer than ps
3
) and by setae ps

2
 

which is about 5 times longer than ps
1
 (ps

2
 about 2 

times longer than ps
1
 in P. flechtmanni), and by the 

position of the first pharyngeal pump at the level 
of the posterior margins of trochanters I (first pha-

ryngeal pump is situated inside the gnathosomal 

capsule in P. flechtmanni). Phoretic females of the 

new species are most similar to P. helomyzalis 

Camerik, 2006 by the two-chambered stigmata 

and the presence of apodemes 5. It differs from P. 

helomyzalis by the position of the first pharyngeal 
pump at the level of the posterior margins of tro-

chanters I (in P. helomyzalis, the first pharyngeal 
pump is situated inside the gnathosomal capsule), 

by setae e more than 3 times longer than h
2
 (in P. 

helomyzalis, e are about 1.5 times longer than h
2
), 

by setae d almost 2 times longer than c
1
 (in P. he-

lomyzalis, c
1
 and d are subequal), and by the undu-

late posterior margins of tergites EF and H (not 
undulate in P. helomyzalis).

DISCUSSION

Some species of Pediculaster are known as a 

mushroom pests. They usually feed on “weed” 

fungi in the compost in the commercial mushroom 

houses (Cross and Kaliszewski 1988; Kheradma-

nd et al. 2006). The best studied and widely dis-

tributed species is Pediculaster flechtmanni 

(Wicht, 1970). Non-phoretic females of this spe-

cies were described from mushrooms in Brazil 

(Wicht 1970). Martin (1978) redescribed non-

phoretic females based on type material from Bra-

zil. Cross and Kaliszewski (1988) studied the biol-

ogy of this species and reported that it has a 

cosmopolitan distribution. Numerous phoretic fe-

males reared during the study of Cross and Ka-

liszewski, but they were not described. Kherad-

mand et al. (2006) also studied biology of P. 

flechtmanni and provided life table parameters for 

this species, but also did not described phoretic fe-

males. 

Because of similarities between non-phoretic 

females of P. flechtmanni and newly described Pe-

diculaster neutarii sp.n., we suppose that there is a 

complex of closely related species which damages 

fungal mycelium in commercial mushroom hous-

es. And we consider Pediculaster neutarii sp.n. as 

a potential pest of cultivated mushrooms. Most of 

specimens of P. neutarii sp.n. were carrying nu-

merous small round fungal spores (Fig. 8) under 
the tergites or on the plates.

According to observations of the junior au-

thors, P. neutarii sp. n. is related to the rapid 

spreading of ‘weed’ fungi, especially Trichoderma 

sp. Sometimes, this mite swarms in commercial 

mushroom houses and causes unwanted contami-

nation of cultivation bottles with green mold.

ACKNOWLEDGEMENTS

The authors are sincerely grateful to H.-H. 

Kim (National Institute of Horticultural and 

Herbal Science) and H.B. Lee (Mushroom Institute 

of Gyeongi Prov.) for collecting the mites. 

REFERENCES

Camerik, A.M., de Lillo, E. and Lalkhan, C. 2006. The 

neotype of Pediculaster mesembrinae (Canestrini, 

1881) (Acari: Siteroptidae) and the description of 

all life stages. International Journal of Acarology, 

32 (1): 45–67.
Camerik, A.M. 2001. Description of holotype of Pe-

diculaster manicatus (Berlese), 1904 and descrip-

tion of P. pseudomanicatus n. sp. (Acari: Pygme-

phoridae). International Journal of Acarology, 27 

(1): 13–28.
Camerik, A.M. and Kheradmand, K. 2010. New spe-

cies of Pediculaster (Acari: Siteroptidae) from 

Belgium and Rwanda. International Journal of 

Acarology, 36 (2): 91–99.
Cross, E.A. and Kaliszewski, M.J. (1988). The life his-

tory of a mushroom pest mite, Pediculaster fletch-

manni (Wicht) (Acari: Pygmephoridae) with stud-



116

A.A. Khaustov, J.-H. Lee, Y.-S. Lee and J.R. Kim

ies of alternate morph formation. Environmental 

Entomology, 17: 309–315.
Grandjean, F. 1944. Observations sur les Acariens de la 

famille des Stigmaeidae. Archives des Sciences 

physiques et naturelles, 26: 103–131. 
Grandjean, F. 1947. L’origine pileuse des mors et la 

chaetotaxie de la mandibule chez les Acariens ac-

tinochitineux. Comptes rendus des séances de 

l’Academie des Sciences, 224: 1251–1254.
Khaustov, A.A. 2004. [Mites of the family Neopygme-

phoridae Cross, 1965 stat. n. and their position in 

Heterostigmata]. In: Y.S. Balashov (Ed.). VIII 

Russian Acarological Conference, St.-Petersburg. 

Zoological Institute of RAS, St.-Petersburg, p. 

137. [in Russian]

Khaustov, A.A. 2008. Mites of the family Scutacaridae 

of Eastern Palaearctic. Akademperiodyka, Kiev, 

291 pp.

Khaustov, A.A. 2011. New species and new records of 

mites of the genus Pediculaster (Acari, Heter-

ostigmata, Pygmephoridae) from Ukraine. Vestnik 

zoologii, 45 (3): 265–268.
Khaustov, A.A., Ermilov, S.G. and Rybalov, L.B. 2013. 

A new species of mites of the genus Pediculaster 

(Acari: Heterostigmatina: Pygmephoridae) from 

Ethiopia. International Journal of Acarology, 39 

(3): 252–256.

Kheradmand, K., Kamali, K., Fathipour, Y., Goltapeh, 
E.M., and Camerik, A.M. 2006. Biology and life 

table parameters of the mushroom pest, Pedicu-

laster fletchmanni (Acari: Siteroptidae), at three 

constant temperatures. Insect Science, 13: 375–380.
Lindquist, E.E. 1986. The world genera of Tarsonemi-

dae (Acari: Heterostigmata): a morphological, 

phylogenetic, and systematic revision, with a re-

classification of family-group taxa in Heterostig-

mata. Memoirs of Entomological Society of Cana-

da, 136: 1–517.
Mahunka, S. and Rack, G. 1977. Zwei neue Arten der 

Familien Acarophenacidae und Pygmephoridae 
(Acarina: Tarsonemida). Annales Historico-Natu-

rales Musei Nationalis Hungarici, 69: 305–309.
Martin, N.A. 1978. Siteroptes (Siteroptoides) species 

with Pediculaster-like phoretomorphs (Acari: Tar-

sonemida: Pygmephoridae) from New Zealand 

and Polynesia. New Zealand Journal of Zoology, 

5: 121–155.
Wicht, M.C. 1970. Three new species of pyemotid 

mites associated with commercial mushrooms. 

Acarologia, 12 (2): 262–268. 


