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Ultrastructure of Antennal Sensilla on American leafminer, Liriomyza
trifolii (Diptera: Agromyzidae)
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ABSTRACT : The antennal receptors of the adult male and female of the American leafminer, Liriomyza
trifolii (Diptera: Agromyzidae) was studied using the scanning electron microscopy. This antennal receptors
were developed to accept the chemical or mechanical signal in the environment.

The antennae of L. trifolii is 317.52 ym long and composed of the scape, pedicel, funicle, arista. Antennae
located between compounds eye on the middle in the head. The result of SEM observation, four types
of receptors were characterized and grouped into morphological classes: Trichoid, Basiconic, Coeloconic,
Chetiform sensilla. Trichoid sensilla are located on the all segment. As a rule, female is more than
male. This sensilla are long and slender hair with straight or slightly curved, and taper to a sharp point
apically. Basiconic sensilla are observed only on the funicle. The number of basiconic sensilla in male
and female are almost same in both sexes. This sensilla are long and thick hair with stright or slightly
curved, and taper to a blunt point apically. Coeloconic sensilla are observed only on the funicle. This
sensilla were showed a finger-like projections the peg apex. The number of basiconic sensilla in male
and female are almost same in both sexes. Chetiform sensilla are located on the all segment. This sensilla
are needle-like, tapering sharply. Pedicel are more than scape. The number of Chetiform sensilla in male
and female are almost same in both sexes.
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A2 att](Pedicel, P), tjE-o] 7}%U}1:](Fumcle, F), 12|11 &ZF AN (Arista, A)2 o]F oA glom,
£2ko] AA] Aolk oF 317.52 melch. obvl 271l Eutelo] %2k SEME olgstel TuT 2, o
22 o] 717V7] trichoid, basiconic, Coleoconic, chetiform sensillaZ 2-¢1 g 4= 9J i} Trichoid sensilla=
ollel7teizmtel o) BE wfclojd BATAom, 2} nljolA] 3Rtk oA Yo o Bl
EAstsct o] A7le da shey, A2 WAL, fust 4o 2 9la, T2 ow ”PEP
Basiconic sensilla= @2 ©]l5o] 7FH=ntt)(Funicle, F)ojjAw HEE W, o3 =59 ZA2t7] 4
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sensilla G| 22 5] 7H=ult)(Funicle, F)olA gt arEH, o] 7] &8 WolA| & Yotk
AT} pANA G719l 4= Zo|7F A9 §ith Chetiform sensillax Holt](Scape, S), 12|al AFatr]
(Pedicel, P)of| A} TH2arEd, o] 7H2i7)= A Mol glom To] MEFhr}, Scape 2t} pedicelo]| chetiform
sesnilla7} o ol 2A3tH, AT 39 Zol= AL gt

HMO| : ofurielETre), TR, FAMAANE, FAAL7)

M B

ol a)FtlZwtel(Liriomyza trifoli)= Zu2]ZH Agro-
myzidae), Liriomyzadsol] &3l= 202 feUals =
glsto] AAIAoR ofe] FakEe] & HflE = o=
UHA itHParrella er al., 1984). otnj2|7telEwe]=
t)=r o 2HE HA Ul A AlAS] oz Lof| HufEgia
(Saito, 1993), 715 AlEE 4000]Zo 2 t}il4o]n]
(Parella, 1987), ofQ]ol| At T2 A4 A&l
A Zjl7} Ak Agde] F Al /51t opjo=rE
aEskal R Adljet fie) 2o HutEglen 1)
7b 2 ZHERE EulE, A3 Ay o] EalEdct
(Bogs and Braasch, 1988; Wang and Lin, 1988; Ilovai
et al., 1989; Kozarzhevskaya & Martinez, 1990). <}jof|
A dFTe7t sl eE 53] S5 chRofx|Al
H AL opeiFtdEatel o] o] B o] FA|q,
TJHN=E L. chinensis, L. bryoniae 52| T3}|7} Ry
o7} Qlck L & WA 2ARE Fo WA 2 7)1F
Zo| WA 2(Hong et al., 1996), Park (1996)0) &5}
7|5 AEE 20| HuEoH, 7|3 AlE B3 B
ZFol 2o AL glom, A= A AuiAE T4
o2 sapt Sol} WA ARHOD ST Qo] m}
Al WA7E Algst AAojch

opdlgl7Foldute] A& HAHo] 2 mmAEo]al, Wa,
7hE, the] difgo] Aol 1 oleloflE FElo] gl
HaHolt}. & FHof Y= & =3 o= FAQ AR
7F Uitk A& Elo] AED ol A BRI
T weE AEE /D Stk of ARk ol 8
of 919) FHE TS 74 glol
Eoal Aeon Aeay
olul, §52 B Ei gl Tri] ool n 3
2731 3 mmge] edggol Hrk W7l 2 mm
o] et o 2Ig wrk, Qo Al o] 2}
Sl Qo) Ha} ol B Alsfsie] PRPRE 2E
WEHA 7181517 i Zoll(Parrella, 1987), 2T A&

9] 7HN & steEAld B oiet G jtutel ] Z9fert
Qlow FatAdero] 43% Fo]E(Trumble, 1990), A2
goflA] fFolut A5 Ad4lel oJaf P FElo] T
Flohs e 1% QJcHTrumble ef al., 1985). otH|2]7}
dEaed 43 FHE AAshe A S 235
T iR Aol BAESIA|TE Sofls A2 v oI
t} o} z2t Qo 8-Z4~7} WChandler & Gilstrap,
1986).

2|} Liriomyzad;o] Aol x|et £ &=
71FE0] QJaUWei et al, 2000), oJ2] LZE0A 7155
gAskal A o 723 ©AE o] &gt Ao)
oA ¢Jti(Rahal, 1996; Cribb, 1997). E5F &8 231
an| PF-S sk A AFEE2ET AASIThs Zo] oY
FEoNA AFEUHBurk, 1980). 252 S2H71el gt
Bo] F2HE AAE ATt 8 R, T2 JEY
ofle} vzl 94, H5, &%, 2= CO7A| AAIS
o} 8RR B2 IEE0A F4Y 342 A4l Be
Ago] Holg =t 71 548 ¥ ofgt Ui Al
of|i= 2 Q 3}cH(Schneider, 1964; Mclver, 1985; Zacharuk,
1980, 1985; Keil and Steinbrech, 1984).

webd efsiae] A 2 g ek B0) ¥2
ARl 712 E ohedl I3 vAH, HMAFER|H 2
diedo] olgfgl F2E dAqtshed] 2 719iE kit ol
gt AxjEn| o) AL 2F 9] uldatzo] TRk
olsiofl of & XRE 7hMgkorm FAlof APAU A4l
AR s 7|e HERE A27sa da8r1E9 A
ol 715l gt o3 7]o{stol(Champman, 1982) &
& 2ZFE9 e8], Eelddegl, A4 S/
2= p87)9] goof thaff vatzel A7)41732]g
ol A= 8t 4= 9Tk Steinbrecht, 1984).
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3 gromel o] Basich Hebd ofujelralEste)
o 7\uaat Alg M54 e AT 5 7|zARe
127] ook BE W 54 FARINAE o] §dtel

A3 & o u|AIgt nAapxE 8 1A} Sk

for oy

RS

o g]7ielZute]= 2001 12€ef| B XMW B
ot E AQuickX| oA st o, o]Fof Mg Afol A
AFE UE 7IFE ot FASSHALE AR
o351 452 2541C, AdiFE 50~70%, F57)
16:3(L.D)2=Z10| A AR33te] AFAYRE ARgstich 4
Holl A8 ot 2j7t=ata]= W71 & Ak 3
N ol gol e LIAZTh JhA 31 (Z]
AEE ATrEn Aol BATE VIR0 RE YA 5
Aog FHste] A]Eh(specimen stub)ol] AT}
IRA FAAE AHS= EARk AR B2he A
o HAE AMEShE o] o g4tk AR
a3 Azxs17] fl8)| 60C dry ovenoll 102 A= o
AZAZCE A8 AZH FH Spurr Coater CP 3030 SCD
005/BaltecS ARgale] Zo = 22351 5 Philips XL 30
ESEM FARAAIED|F & 15~25 KVollA| #aatgich
ool YHAE HHsE] Y3f obH|=Fid=Tteirt 1%
H Aol A9l HFole HAE 7122 5E W (dorsal) 3}
g gEW(lateral) 2 ¥R

Z I

Ik

2| 7z

oimg|7telduty] £742 wel] F4 ¥E F Y
AxeAtolol YAAjst 9lat, Eutti(Scape, S), AFFu}r]
(Pedicel, P), Bl 5°] 7F=u}t](Funicle, F)7} 11, 18|11
£7F AtR(Arista, A)R o|FojA glom, Zol= oF
317.52 wme)ci{Fig. 1).

oijejziolZute] tjEolE vt ER B9 Yult)(S)
< HEolE Ak ntdE WeElREd Eoiglon,
A2utrof ofsl| Fejpte] qlo] FHoAM = & Bol
UL FHo|A BEA & 4= UtKFig. 2A). AF0HH(P)
+ Ertte} ojojA gled, Bgo] rhenttet AdE o
UtFig. 2B). TiEo| 7Hemtti(F)= 5%l 2¥ 42y
oJm(Fig. 2C), ZHolA| B Hhdr kS 1oL QIrhFig.
2B). BiZojjA H 71 eklgolth F4AE(A) vit)=
7 ARG 2(Fig 2D), 5FNA EdE o HEo] 7k
o o] SR QA=A Qith

otw gzl g ute} A A9 tEolY el &
Us, oo whE AHatoj= TREA] ASHA]TH(Fig.
3), &0l EHAA 9 27| AA|=9] 5%l4 LSDE

o] 6412 o, 9] A A7) ol A7t Jg& W
Witk Table 1).

Fig. 1. Photograph with SEM shows an entire antennae, its segment, and external surface of sensory in L. trifolii. The antennae is
composed of 4 antennomeres: pedicel (P), scape (S), funicle (F), and arista (A). Bar=50 um.
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Fig. 2. Scanning electron micrographs show each segment of the antennae. A: scape. Bar=10 um; B: pedicel. Bar=20 um; C: funicle.
Bar=20 (m; D: arista. Bar=50 gm. ’

Fig. 3. Morphology of female (A and C) and male (B and D) antennae of the scape, pedicel, funicle and arista on the antennae are
shown. Bar indicates 50 gm.

Table 1. The number of the sensory receptors on the each segment of the antennae. Means were calculated from 5 females and 5
males antennae with standard error (SE).

Number of sensilla + SE

Types Female Male
Arista 284.00+2.83 262.67+1.25
Funicle 1061.33+7.64 959.00+8.19
Pedicel 533.00+£5.29 487.67+3.06
Scape 233.67+1.53 231.33+3.21
Total 2112.00+2.65" 1940.67+3.06"

*a, b Means within a column followed by the same letter are not significantly different (LSD; P=0.05).
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z2zolel =5 trichoid sensilla, basiconic sensilla, coeloconic sensilla,
chetiform sensilla 4&-5FoJti{Fig. 4).

E7kg 7} niog PES, 7 ohclolx] B 2] Role(Sapeeld BEE A2l 3 2714 ERe

o =0l £~2 HEAHo=Z WekEu|A olglA] Hol= trichoid sensilla (Fig. 5)€} chetiform sensilla (Fig. 6)7}

F-gefjofl whE Schenken R0l whf, AR Lo, o] M| A27)= o 4 vlaA] 5% LSDEe]

A Bol= 1529 94 eof utel 2559 ti(Schen- 5712 8-9%7} ¢19ic). Chetiform sensillal= SZ&0]| A
ken, 1903), of|ziiol@nte] 2zl BT 2ol MRS T 2R LS, SHolA He u Aol

Fig. 4. SEM photographs show a kind of the sensilla on the antennae of L. trifolii. A: Bar=10gm; B: Bar=5um
* T=Trichoid sensilla; B=Basiconic sensilla; C=Coeloconic sensilla; Ch=Chetiform sensilla.

r
!

Fig. 5. Detailed morphology and structure of the trichoid sensilla on the scape in antennae of L. frifolii. The arrows indicate trichoid
sensilla. A: Bar=10 gm; B: Bar=2 (m.

Fig. 6. Detailed morphology and structure of the chetiform sensilla on the scape in antennae of L. trifolii. The arrows indicate chetiform
sensilla. A: Bar=10 ym; B: Bar=2 /m.
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7t A2 %t Table 2). Trichoid sensillat= S0 A
9ke o) Swsr} o 07 A% ) o wakEge.
u, S0l B2} o 4~5717} B ZEAfekeTHTable
2). Woj]oll A 2 trichoid sensillay 2 o)7}F 2.56 ~
6.78 um 7|XoAl EZ& 0.44~0.81 mFiil, chetiform
sensilla 40]= 16.94~35.49 m, 7|54 &2 148~
212 mm= ekt Table 3). Trichoid sensilla 71211

chetiform sensilla 25 A4 = HegQ Iixo g db
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S &Fs| WoiQlch Trichoid sensillaz} Wule] o] 98% A=
ZAJ8k lem, chetiform sensillal= 23] YR 23
SHTHTable 4).

AstupcPedicel) 4 THEE 21217 Weieo} mhar
7}R| 2. trichoid sensilla (Fig. 7)9} chetiform sensilla (Fig.
8)7F qieh AA| #@zh719] o, 4= Hl@A] 5% LSDgkO]
982 felap} QIEILE SEolA A Sunct 7t
Z¥7) 47} ©F 50~707) trichoid sensilla7} o ZHEEH,

Table 2. The mean number of the sensilla on the scape of the antennae with dorsal and lateral view in the L. trifolii. Means were
calculated from 5 females and 5 males on the scape of the antennae with standard error (SE).

Number of sensilla = SE

Sensilla e
P Female

Dorsal view

Trichoid sensilla 145.0043.00
Basiconic sensilla -
Coeloconic sensilla -
Chetiform sensilla 2.00£0.00

Male
Lateral view Dorsal view Lateral view
84.00+3.46 141.67+1.53 84.67+4.62
1.80+0.45 2.00+0.00 1.67+0.58

Table 3. Lengths and basal diameters of the sensilla located on the scape surface of the anteﬁnae in L. trifolii

Sensilla type

Length (¢m)

Basal diameter (um)

Trichoid sensilla

Chetiform sensilla

2.56~6.78 m
16.94~35.49 um

0.44~0.81 /m
1.48~2.12 tm

Table 4. The percentage of the sensilla on the scape of the antennae with dorsal and lateral view in the L. trifolii

Number of sensilla £ SE

Sensilla e
P Female

Dorsal view

Trichoid sensilla 98.64+0.03
Basiconic sensilla -
Coeloconic sensilla -
Chetiform sensilla 1.36+0.03

Male
Lateral view Dorsal view Lateral view
98.06+0.64 98.61+0.02 98.44+0.71
1.94+0.64 1.39+0.02 1.56+0.71

Vasr7ai01a

Fig. 7. Detailed morphology of the trichoid sensilla on the pedicel of the antennae in the L. srifolii. The arrows indicate trichoid

sensilla. A: Bar=20 m; B: Bar=5 um.
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chetiform sensilla®] == LA} A A XjojE RolX]
E=rHTable 5). AFFulC]ojA] trichoid sensilla®] Zo)=
2.47~13.49 im 7] 5ol &2 0.41~1.38 m chetiform
sensilla®] Zo)= 11.17~48.41 um 7)5-o|A =2 1.64~
3.77 imo)tiTable 6). Trichoid sensilla 12|31 chetiform
sensilla & R4 F= B ZA0g U2 33

Mojglt. Wrt)e} up7hx 2 A2k E trichoid sen-

sillaz} Wulriol 96~98%A % X451 9)om, chetiform
sensillal= =53] YRgE EA 3K Table 7).

50| 7h=nlt(Funicle)ol] Sl 2719 7= 37}
2], trichoid (Fig. 9), coeloconic (Fig. 10), basiconic
sensilla (Fig. 11)&E t-& vit]of vla) 27| E771 theF
skick thgol shzultiel HA| 221 o 4 ulaAl
5% LSDZro] 17.942 £-2x7} 1A H ) Trichoid sen-

Fig. 8. Detailed morphology and structure of the chetiform sensilla on the pedicel of the antennae L. trifolii. The arrows indicate
chetiform sensilla. A: Bar=20 um; B: Bar=5 gm.

Table 5. The mean number of the sensilla on the pedicel of the antennae with dorsal and lateral view in the L. trifolii. Means were
calculated from 5 females and 5 males on the scape of the antennae with standard error (SE)

Number of sensilla + SE

Sensilla type
P Female Male

Dorsal view Lateral view Dorsal view Lateral view

Trichoid sensilla 293.67+7.75 222.3348.5 258.00+7.55 209.33+9.02
Basiconic sensilla - - - -
Coeloconic sensilla - - - -
Chetiform sensilla 7.23+0.97 5.04+0.55 7.88+0.67 5.33+0.58

Table 6. Lengths and basal diameters of the sensilla located on the pedicel surface of the antennae in L. trifolii

Basal diameter (um)
0.41~1.38 /m
1.64~3.77 um

Sensilla type Length (um)
2.47~13.49 um

11.17~48.41 ym

Trichoid sensilla

Chetiform sensilla

Table 7. The percentage of the sensilla on the pedicel of the antennac with dorsal and lateral view in the L. trifolii

Sensilla type percentage + SE (%)

Sensilla e
P Female Male

Dorsal view Lateral view Dorsal view Lateral view

Trichoid sensilla 96.66+0.36 98.76+0.80 96.77+0.12 98.23+0.17
Basiconic sensilla - - - -
Coeloconic sensilla - - - -
Chetiform sensilla 3.34+0.36 1.23+0.80 3.23+0.12 1.77£0.17
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sillax= AZA 582 oF 507K, SHelAl= 707 F=7t
] W3l basiconic sensillat= 91, 57 5&, ZHo||A]
B =54 BEE]QITL coeloconic sensilla= SZH Tl 2
Hol|A 5~6717} o Bl om, SRl =7i0] vlss)
Al ZA3FH cHTable 8). ©] ult]of| A trichoid, basiconic,
coeloconic sensilla®] Zo|= Z+zF 3.04~19.82 m, 4.18~
19.19 pm 1.91~3.72 umo| 22, 7]¥o)A Z& 7+t 0.56 ~
1.89 tm, 0.57~2.33 m, 0.81 ~1.26 umo|tl{Table 9). Y&
o] 7H=olt]oliA] Z} ZH27|e] EEA T trichoid sensilla
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9F 90~94%, coeloconic sensilla 1~2%, basiconic sen-
silla 4~6%% tHTable 10).

F2PAE(Arista) mijollA] BEE 77}7]= trichoid
sensilla?t F-2E| QIc(Fig. 12, Table 13). AR 727 |=
o, 4= H1IA] 5% LSDZO] 6.07=2 R-212p7} Qg€ Th
Trichoid sensillae= Y2 S&A, AL ZHA A
o wol BHHAIL, ol SuTt S5 A of
2070 A% o Wkl o] mfc]o)|A] trichoid sensilla®] Zo]
= 3.69~14.69 m, 7]FoA &L 0.58~1.59 mo]ct

Fig. 9. Detailed morphology of the trichoid sensilla on the funicle of the antennae in L. rifolii. The arrows indicate trichoid sensilla.

A: Bar=10 (m; B: Bar=2 ym.

Fig. 10. Detailed morphology of the coeloconic sensilla on the funicle of the antennae in L. trifolii. The arrows indicate coeloconic

sensilla. A: Bar=10 m; B: Bar=5 .

Fig. 11. Detailed morphology of the basiconic sensilla on the funicle of the antennae in L. #rifolii. The arrows indicate basiconic

sensilla. A: Bar=10 um; B: Bar=2 um; C: Bar=1 um.
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Table 8. The mean number of the sensilla on the funicle of the antennae with dorsal and lateral view in the L. trifolii. Means were
calculated from 5 females and 5 males on the funicle of the antennae with standard error (SE)

Number of sensilla + SE

Sensilla type

Female Male
Dorsal view Lateral view Dorsal view Lateral view
Trichoid sensilla 434.67+10.02 562.33+11.68 385.67+10.02 499.67+10.60
Basiconic sensilla 28.33+ 2.52 29.67+ 0.58 27.33+ 2.08 27.33+ 2.56
Coeloconic sensilla 6.33= 1.53 11.33+ 0.58 7.33+ 0.56 11.67+ 1.15

Chetiform sensilla - - - -

Table 9. Lengths and basal diameters of the sensilla located on the funicle surface of the antennae in L. rifolii

Sensilla type Length (um) Basal diameter (ym)
Trichoid sensilla 3.04~19.82 m 0.56~1.89 um
Basiconic sensilla 4.18~19.19 um 0.57~2.33 um
Coeloconic sensilla 1.91~3.72 um 0.81~1.26 mm

Table 10. The percentage of the sensilla on the funicle of the antennae with dorsal and lateral view in the L. trifolii

Sensilla type percentage + SE(%)

Sensilla type

Female Male
Dorsal view Lateral view Dorsal view Lateral view
Trichoid sensilla 94.19+0.60 91.38+0.29 93.5140.67 90.82+0.56
Basiconic sensilla 4.75+£0.45 6.24+0.14 5.12+0.62 6.44+0.52
Coeloconic sensilla 1.06+0.27 2.38+0.16 1.37£0.13 2.74+0.20

Chetiform sensilla - - - -

Fig. 12. Detailed morphology of the trichoid sensilla on the arista of the antennaein L. trifolii.. The arrows indicate trichoid sensilla.
A: Bar=50 gm; B: Bar=10 um.

Table 11. The percentage of the sensilla on the arista of the antennae with dorsal and lateral view in the L. wrifolii

Sensilla type percentage + SE(%)

Sensilla type

Female Male
Dorsal view Lateral view Dorsal view Lateral view
Trichoid sensilla 434.67£10.02 562.33+11.68 385.67+10.02 499.67+10.60
Basiconic sensilla 28.33+£2.52 29.67+0.58 27.33+2.08 27.33+£2.56
Coeloconic sensilla 6.33+1.53 11.33+0.58 7.33£0.56 11.67£1.15

Chetiform sensilla - - - -
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o F

FE A 5olA ds] Hole Ajolot T L5 A
71 o cheFsltMerivee ef al., 1997). T35 37}ojA]
7P AS A2 Adslhe 718 FA7Ide| B4t

FTA T2 747 A7 B AEolm Eeje] ¥ adetn
st WAlslo) olck ofd F34 B8 W AFEE

[e]
THE 37 APl HEARE, s, A ok
Sofl oJs) Seie] Stk B A5l 471 Hele]

[e]

o

F1L AAAR Adejolng W Hx NEZSE tha
B g ,
dutd o 8 atelge] ogole AFutroA HEolzt
it} 92 7R 7RE o, 41 7]de] Sl
o] ARe F7] F 48] 7| HEoE o83tk $
ot} HEol= HZHE A (Bennet-Clark, 1971), 18|31 H]
Yxgo| ggof| ol-gHrhil W HrkGewcke & Schle-
gel, 1970). Trichoid sensillat= o] o W=, Q=
utz] B Eole] LE uht]oll A TRE L) o] A=
H)-5-A4 socketZ 7}A|H Hujofx YRHo= 7|3
BlAE W SBE porec] ) 7H FU G
28 205 okZ YA lckHansson, 1999). 2 717k
59t o] P2l AR olsfelet, 1974
A Stenbrechtol] 2J8l L}d]% trichoid sensilla7} TEM-
sectionE]o] W% 24HE7|8 Roizol et 71472t
B7v 717+ sl vhg ci(Schneider ef al. 1964). 9]
trichoid sensilla= 7|0l A ZF & A] 1L thakst WA
of ¥hg3hs A Akon, TeuE Wijol RgE Zo]
2f51 228 4= glrh Chapman (1982)0] oshd W2
715 AolA Wi TRkl 4 20E wjke 23
of F7} AlLHle 2T} Ze He 3y 2UL B
S Aug o e P7ls Haw s w
TrichoidF2] 74217+ Tineid motho||A] AR & Ze=
oS S Ao wo| A, opelrisiTuel o
7S b ARES el ARREE ASsHA] 7] o &l
a3 279 o] T VeS Sk AR Helth
dZme]e] BE uirjoA] TR AoR Hop JREAQ
3ErE-L RS off o] trichoid sensillag ©]&3= Z &
2 AZtE, ggo] 7oA 71 ol W EE
Ao Hol tjFo] 7heuttloA FES S &
AR oleta Yzt 3|7 QAo Qe AR
Hegle Aoz Zh upr]o] Exshs A2 WAEAE
o] Eoj7k= Tl TAZ Utk A= THCribb,
1997).
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Basiconic sensillat= H-Eo] 7h=ult]oqt FHa =M o
A FRe] B BE Zeck §540] g sockat 251
alaghnt ) B THE0] oJ8) g sol FoiA 3tt
L ge2fA QithHansson, 1999). o] FZt7]= 1ejg2
7350l olStQle oA go] Exfsh, Tl 2t Az
o)1, COx0l w18tk &alA chBogner et al, 1986).
o] F7= AAAEL 715 Al SEEA olEE |9
g zhet o] 8% Aolgha oy =wolA FE5HIch
(Schneithder, 1964; Keil & Steinbrecht, 1984; Zacharuk,
1985, Fisher and Kogan, 1986.). =3t Dendroctonus
(Dicken and Payne, 1978)°l Q= o] z}7|e} FARSH
72171%1 Fluted sensillat= U9l &7} 7k7} spahztzt
712 &&# 9}k o] basiconic sensilla= 50| 71=n}
Col Mgt P Fo2 Ko BB AN v
o]-8g Aojzt AZ+E T} Coeloconic sensillay B-E0]
7V=otbt (Funicle) ol A WE #H2HE] ¢l om, Bl ¥ o)
Hl FE|E BYEo] Hou|E 2oF SEYRE o]FolA
A2o] Z-e whdr) o] LR E cross-sectiondHH EE0)
L 52 T o|FHo} vehdtial eeA Qlri(Hans-
son, 1999). o] 7= =&t F= ¥} o] T 7HAje]
w25tk BHE] Hr(Yokohari, 1981; Zarcharuk, 1985).
Cocloconic sensilla= TjE-o| 7p=nlt]o||u}t WhAE|Ql o
o, deue)r) &%, $E #el gE vhE o] 7]
o] ¢Jst AHojela AZ+=EIT} Chetiform sensillat Qulc],
Aalciolat 2Ajsiu, 714 21219 ejae stk
2235} tHThurm, 1964; Rice et al., 1973; Frech, 1988).

ol=tu}=]7} trichoid sensilla, basiconic sensilla, coelo-
conic sensillaZ ARR3| sFEO|Y 25, 5SS 77|
si7] $ial Higo) Zkental e 249 o, 1 949 HE
2 e AToltiols ZASL, 1 the Yotteld X%
ulrle) £209) HES ZAjslo] 9IS 24T Holekn
AR ETE TEkA, HO R ofs AZTIEC gt A7) A
2J8H2Q] BAG 7]%S ol83te] 127|9) A4S HES}
o ZZHA jEg2 FEslior & Aeg Azt
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