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Anaulaciulus koreanus koreanus (Julida: julidae)

Kyung-Hwun Chung and Myung-Jin Moon*

Department of Biological Sciences & Institute of Basic Science, Dankook University,
Cheonan 330-714, Korea
(Received April 16, 2009; Accepted June 22, 2009)

ABSTRACT

The antennae of millipedes have a prominent function in detecting various types of environmental stimuli, and structural
modification of the antennae is closely associated with the degree of sense recognition. Although the biological signifi-
cance of the antennal sensillae to millipedes are widely understood, the structure and function of the antennal sensillae are
still not clear and more precise analysis is required. We have analysed the ultrastructural characteristics of the antennal
sensillae in a millipede Anaulaciulus koreanus koreanus using field emission scanning electron microscopy (FESEM).
According to their morphological and substructural features, we could identify three different types of antennal sensillae
as follows: trichoid sensilla(TS), chaetiform sensilla(CS) and basiconic sensilla(BS). The TS on the articles are long,
blunt-tipped, almost straight hairs with deep longitudina grooves in their lower parts whereas, the CS are long, sickle-
shaped bristles with longitudinal grooves acuminating toward the tip. The BS can be subdivided further into three subtypes
which are the large-sized basiconic sensilla(BS;), the small-sized basiconic sensillae (BS,) and the spiniform basiconic
sensillae (BS;). The BS between the terminal segment and distal margins of the other segments are clearly discriminated
in this species.
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Mg PAsAG WA A7) Fbele i eAE e dge

Astel, 3} el wet okt welg el (Hop-
kins & Read, 1992; Nguyen Duy-Jacquemin, 1997; Diehl et
a., 2003). 7o) =Rl 32719 7H7hE, 7 (sen-
sory pore) o] Ao} gliwl, B3] i Amep
Tywef 5o vepet Y7k wagl vh glovd, Fo whel
Solgt 79 sk AAEE wwsH T ek (Hopkins
& Read, 1992; Enghoff et al., 1993).

AR FES] 7 AR A A7 Heaksk AA A
e Ad Z5FE Aoz Ax 22 dFE5e] o|Fe]
How, a7 F248] 712AHQ 7T %2 A3 wiS-
fAket, S2bell 23 7)ol Hejel FExe AR
oz od2# 15 (Nguyen Duy-Jacquemin, 1997; Diehl et
d., 2003). 53], oA FEQ =752 7o) wH
ohg 37 28715 AT el S AN} u
" AEFLo2 BauEa glo(Fontanetti & Camargo-mathias,
2004; Albuquerque & Linardi, 2006).

2 Ao A% AY7F ) 7) (Anaulaciulus koreanus
koreanus Verhoeff):= Z}A) 2 7] 2 (Julida) 2|2 7] 3}
(ulideg)®] dFoz, o] A A el ZX 1F Fx313
9= Zo= el gloh(Enghoff et al., 1993). g2 A
A S Bted 7] S0 mHe| Exd 7
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SRR

WE W
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(25+50)2 7 AHz o4 A7 F AY A=
= Agsiinh AR 4 AT Aste] otz
SAAZ F APAER AHgslelch s $AT %o
2L AASN] gste] DA gaA 9} 70% BReE
At8-3lo]  %x-&3}AM| 3 7] (Bransonic 1200, Branson, USA) =
REGEE L
=5 AHe) B AR: F7 939 Ju) WYL WA
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Fig. 1. Scanning electron micrographs of the antennae of the millipede A. koreanus koreanus. (A-B) The antenna of the millipede has eight dis-
tinct articles: a scape(S), a pedicel (P) and six flagellomeres. (C-D) On the 3rd to 8th articles, four subtypes of sensillum can be seen. Trichoid sen-
silla(TS) are straight hairs and the chaetiform sensilla(CS) are long, sickle-shaped strong bristles with deep longitudinal grooves. E: eye. Scale

bars: 500 um (A-B), 100um (C) and 50 um (D), respectively.

o} (Fig. 1D).
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Fig. 2. Scanning electron micrographs of the antenna of the millipede A. koreanus koreanus. (A-B) On the surface of the 5rd to 8th article, three
subtypes of basiconic sensilla can be see. Among them, large basiconic sensilla(BS;) are distributed on the 5th article, and they commonly have
astraight, finger-like appearance. (C-D) On the surface of the 6th article, small basiconic sensilla(BS,) can be seen with both of the trichoid sen-
silla(TS) and chaetiforms(CS). Scale barsindicate 50 um (A, C) and 10um (B, D), respectively.

siet (Fig. 3C). ol& A27]= Hskx=el7] Sl 341 4
Z7] oA 7P W3S A7 =A BARAG A
2REA 22 ANA DR G GRAF A &
e §ARSE moko|g), Lol WE3F LR Folo|:
77t shpde) Feje] HAslel iglon, Ewle Adm
F5ol A=) 2Asieh(Fig. 3D).
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axw_ ok olE AAFEE 27 A2 Bl A

7 spolo] we} chelgt Fellsh 71%-Fe] waEw gl (Al-
bert & Seabrook, 1973; Wirth & Navai, 1978; Geourge & Nagy,
1984; Said et al., 2003; Hinterwirth et al., 2004; Hummel et al.,

2006).
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A (scape)3} 744 (pedicel), 12]1 67112 HA (flagellom-
ered) = TEF 4 loleh o)k BE EFE] xAlelN n

1% A 3}= (Nguyen Duy-Jacquemin, 1974, 1983, 1997; Di-
ehl et al., 2003; Chung & Moon, 2006a, b; Marek & Bond,
2006)5} $UF Aoz B S22 FEH 54l A
oz Atz

ofi A FE= dTdl =7 W AlZg T8k el
3= S48 B o IS AAEP] "l =
7o) mRlol: Thorst £79) % 74713} AR S0 RE
o] ¢l (Shanbhag et al., 1999; Said et al., 2003; Sukontason
et al., 2004; Albuguerque & Linardi, 2006). 2 A13l¢] A}&-
2 AR )2 Sl = 4719 A 3Hrlsh 3%
Fol A7Esl BRI o wwe)s|Be] FFben
P71t el y] 224 Bux A3 (Chung & Moon,
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Fig. 3. Scanning electron micrographs of the antenna of the millipede A. koreanus koreanus. (A-B) The spiniform basiconic sensilla(BS;) are
spine-like sensilla with a smooth surface and a sharp, narrow tip. They are scattered on the surface of the 7th article. (C-D) The 8th article bears
four cone-shaped apical sensilla(AC) distributed in an exact rectangular arrangement. The apical cones on this article are the largest sensilla, and
they have severa longitudinal grooves along their external surface. Each sensillum has an apical pore(arrow) at the pointed end. All Scale bars

indicate 10 um.

20063, b, 2007)¢} 712] AR Zlo= wxef7)F F72] 7]
2 sjelel Aoz Aekwin

53], Algrtr] o] £l FAE wAdF FAA7E =297
5o E2olMm BEE L 558 327 o]nd (Hopkins &
Read, 1992; James & Michadl, 2003), &< &3t 7|AA
A7k QRe) sEA e dgeis Aew A 9
o} (Nguyen Duy-Jacquemin, 1974, 1983, 1997). 2 A& ¢
AHEE AREZF =7 A= Aol fAge] Alguty
ol 7f4e] weklF 7|7 FAFH slslew, 1 A
Fx4 ERE wxdr]=e F7t7wel7] (Chung &
Moon, 20063, b)x} <l 7] (Chung & Maoon, 2007) S|
Al Bargl A3ke} fAkgte] EhelE it

9, 79) Ewe] $29 A4E 1 oA 2 6
Fz22 EA wegl A 72w (chaetiform sensilla), ZHAF
737+ = (trichoid sensilla), 4} 72+ = (basiconic sensilla) 5
9] 3FF7E FREANEH, ol AAREL ° 2 9
7l A #ZE = 71EA FFYel A= sie (Nguyen
Duy-Jacquemin, 1983, 1997; Chung & Moon, 20063, b, 2007).

58, 24 s W Adus 29 vhee AdE &

zte] A mRlol] FEIE LR EAQ Fhme,
I ey 5L 2572 A fAkskdAIR (Altner et dl
1983; Faucheux, 1991; Fontanetti & Camargo-mathias, 2004;
Sukontason et al., 2004; Albuquerque & Linardi, 2006), ¥=
2 9)He] uhet =717k v opgke] wjAFEA xhe]7}
9 Aoz WA,

A AT = 7)e] wa Azt AAHow Heldl
oz, AN BBz B4% FA} ghobd B B
Fe e lee 72E Y YUed, o dx
A7) 5] EF7beed 7y etk 7] (Chung & Moon,
20063, b, 2007), 282 x| 7]E 529 o2 Z{FA B
2% 77} (Nguyen Duy-Jacquemin, 1974, 1983, 1997; Fonta-
netti & Camargo-Mathias, 2004) ¢} W} mA| %23 Z}o|
2 Bold g Aoz HeFgint TEFAME Fajot
Al ket ekt Fele] mA ztEEe] Busw
2lem (Jez & Mclver, 1979; Hurd, 2004; Ansebo et a., 2005),
7] FRANE FH 1w A ATE sk
NAR 2744719 Aoz 4= leh(Nguyen Duy-
Jacquemin, 1974; Chung & Moon, 2006a,b).
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FolA HAE W4 FAme] EHAAE Qo] W
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