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Types and Ultrastructural Characteristics of Antennal Sensilla on Aphidius
colemani (Hymenoptera: Braconidae)
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ABSTRACT: Several species of the genus Aphidius are used in biological control programs against aphid pests
throughout the world and their behavior and physiclogy are well studied. While the importance of sensory organs in
their behavior is understood, their antennal structure remains largely unknown. In this study, the external morphology
and distribution of the antennal sensilla on the antennal of both female and male adults of 4. colemani were
described using scanning electron microscopy (SEM). Generally, the filiform antennae of males (1,515.2+116.5 /m) are
longer than females (1,275.1103.4 wur). Antennae of this species are made up of radicle, scape, pedicel and
flagellomeres. Male and female antennae differed in the total number of flagellomeres as 15 in males and 13 in
females. The result of SEM observation was characterization and grouping of seven types of receptors into
morphological classes: Bohm bristles, Sensilla placodea, 2 types of S. coeloconica and S. trichodea, and S. basiconica
as with a tip pore and with wall pores. In addition, the possible functions of the above sensilla types are discussed
in light of previously published literature; mechanoreception (Bohm bristles, S. cocloconica I & II and S. trichodea)
and chemoreception (8. placodea, S. basiconica type I & 1II).
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ZE 5 Aphidius%(Hymenoptera: Braconidac)ofl £31= 23 20 22 AEekA) vlA] QRl2Ad ARLE glon, sEs}
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Hpgo R 7 21717159 715 2312 o) Bohm bristles¥} S. coeloconica type 1 & 11, S. trichodea S-& 7| AR72R,
S. placodea, S. basiconica type | & 1= SRR Wo)st #loa =A%)
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and Hance, 2004; Legrand et al., 2004). EdnpjRcid
(Aphidius colemani Vierck) S ZH3F 4¥ 2R = =5
ol gt Aol 7Hsdt B UR7IAERA], 28
AR sl Yol F= 2R deidl S ARE
7 BeolBARET BATE 58 E33 oF 60F9)
ARES YAt ol&=T JIck(Stary, 1975; Kalina
and Stary, 1976).

EYup R gARL AEtsly] Fof At giS
sk, o] et ATES Aj7le] 4o FHH
A FEE A 5 2 Aolzt Bud v} glo|(Singer er
al, 2004), 275t ARES Aol sh= Zlo] WeHolgt
AL E3 ARET AREY] 7|51 FE, 2Ee B4
9k opa, heo]] Bk A e ARES Al
Bl 9% ulAckKaramaouna and Copland, 2000;
Chau and Mackaver, 2001). |9} 2:2 ZA)2L0] &4
Al SRt JARE M) QlolA FFsHH
VS Erfa 2 vt Jri(Taylor e al, 1998). ARER
EAAR] FdH7 EA6HA] %2 wof vlg] £ o
o] g Wof] tiR= A7k ElEAN, AES 9%t
HAY N=e o A5 Yeyith

Enp 2t o) o] 7T ARES] 27)E Hoj
9] Az} #o] Yt B, AQRE F70) wE 37|
g} e A AdFAEAge Xolg B
(Sampaio ef al,, 2008). Storeck e al(2000)8] ATo] wp2w
A R ASE o AlFE 715AE A
9] S ¢ ABsk= A 0E vERR, 4R]o] 2R E0]
Z2E& BY 71380 YR Mg 93 Eotar Bug
HE ok E3E AT A2 gFlo] Buldhs AJu| 2R
8l ¥g-2 3 2o dEA UrkRead et al., 1970;
Askari and Alishas, 1979; Powell and Zhi-li, 1983; Bouchard
and Cloutier, 1985). 12]3 ABES QA5 Fofsia
ARt o} Fsh Wolshs 259 Ed AlBojA 24|
He AU B2 gHol EhlEiuie FtEdS
A5t o|Fojx|A Hrt

429 F40= A= O 715S s ookt 227t
EAsla, AgFo] AESHE B PEstH o Fagt 9
£ Fth olyF 239 & EXsk= Al gol
A tx]o} Yri(Ochieng et al., 2000; Soroker et al., 2004;
Onagbola and Fadamiro, 2008). 28 AAZZ7]E 714]
o, 7|52A121R)9 AujjlE 233t TRt A= AR5}
£ 71%5& 3tHGodfray, 1994; Champman, 1998). £Z}o]

EABNe 32, vjZh ZA2Prle nladd 9 AAAe] WS
QIR 5H=d] ARE-E3(Turlings et al., 1995; Hoballah ef
al., 2002), U E= $Y 71F A F2% 483
Sk IAEFO] A5 94 OE 7R AR 2
9| A7) E ol 83t 2o AR, 715 97,
713 AgrA BWrE 3ok (Steinberg et al., 1993; Alborn
et al., 1995; Paré and Tumlinson, 1999; Ochieng et al.,
2000; Fukushima et al., 2002; Hoballah et al, 2002).

B Ao SYuiiziE e wojgEn AREY
2] gAY Fol oA FESBEAE o|FA 4TI
A 7)5F FEE olfsl=dl qlol IAQl s
o & 7|22 E A, 2o Asti =
#2Z719] FRet REE FAPIAE D] (scanning electron
microscopy, SEM)& o]-g-3}0] =ARSIGIct EFmizid
Hel ohapzte] 7] vl 9 drE o axde] &2
o] ulEE TEglom, ojHe] ATES Fitel 1 715
Z2gstqicth EelatuRcde] 2o Exdl= 14719
e ¢l £E= Schneider(1964)2} Zacharuk(1985)2]
TE 7122 3¢tk SR ES 40| HiZH,
5&do) Fxsh= Vg 7%t 1 58 At
B 7L SPSSEAxZ 18l(version 18.0)% ©]&3}o]
Ttest® F3 FAEAE LA

Mz %

Sy A ou|E @A AoA st MRS
Fok FYUg WMol AtEdao] shy o &% 25+
1C, A& 50~70%, 33227] 16L:8D2] 2404 AF0
2 3R L3R S AT ES YA &, 20
el Fsllu|FS B3 sfg e olg3lo] vig] FES
LEsith FARARE FHHES 98 Al &= i(specimen
stub)ol] FA|7]7] 3l A= F2E HA GHHo|ZE
olg3lirk B2 Algdle] 1A Fof 0T 2] Az
o 1587 Wolfo] AxAFTE Ax$ H FE-E Osmium
sputter(HPC-1SW, Vaccum Device Inc, Japan)Z ©]-8-5}¢]

- IRT ohS, FAPIAER)B(S-4800, Hitachi, Japan) 2.8

15kV ] 270X B8ttt BEole YXE FEP
A3l Sob o de] 2gE AejolA e wEele] 94
£ 7|22 SZY(dorsal face) BfZH(ventral face)o]zt
Y=g
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A 1 & Auteizh 130t ololA gl wlalel, 3L
1sabl2 Fol7h UehitekFig. 2).
Sajjnjizicide) o - 4% 20| vl

AL ) 3 4G 22 BRo) Pewt BHbhRicidel 2o BEsts 2Zlo £R
AE Atolofl it glon, Fel= TUsH AFA} =X
(filiform)o)w, ZZ-2H(radicle, Ra), Hr}ti(scape, Sc), S AT E ) 7o) BEshe 7M7) ZAARL

AFut(pedicel, Pe), iHE}U]-E](ﬂageHomeres)i S du)ES F8 FeEY RS 712 BRS AT, 77
A QIthFig. 1). &7+9] Zolx 425(1,515.24116.5 1m)o] 9 elQlo® BEF3 o 9tk Bohm bristles, Sensilla
A3(1,275.1£103.4 pm)ol] w3 B]iLA ZckTable 1). o5 placodea, Sensilla coeloconica type [ & II, Seneilla trichodea,

Fig. 1. The radicle (Ra), scape (Sc), pedicel (Pe) and flagellomeres on the antennae of 4. colemani.

Table. 1. Mean length (/m) of antennae in A.colemani

Female Male P
Antennae length 1275.1+103.4 1515.2+116.5 0.003*
Values represent by MeantSD, *P<0.050; T-test in SPSS 18.0. N=10.

Fig. 2. General view of female antennae with 13 flagellomeres (A), female genitalia (B), male antennae with 15 flagellomeres (C),
and male genitalia (D).
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Table. 2. Comparison of size (¢m) of elongated S. placodea on flagellomeres of male and female adults of A colemani

S Flagellomeres Mean
ex
Ist 2nd 3rd 4th 5th 6th  7th  8th  9th 10th 11th 12th 13th 14th 15th  *SD
F 789 803 817 828 77.6 780 739 764 789 832 79.6 785 80.6 79.3
‘,S +54 £57 24 £26 £2.8 421 +£2.8 246 1.8 £38 62 +54 54 +4.5 0.000%*
0% M 90.5 88.3 86.5 880 855 838 822 846 855 862 852 852 844 825 85.1 85.6 '
+8.0 +4.8 £63 8.6 +7.0 +80 +93 %53 £79 +£103 £83 +96 +6.7 £53 56 7.1
F 51 47 43 41 41 38 38 39 38 36 35 30 35 39
g +02 +04 +04 05 0.7 +05 206 07 04 03 04 =04 0.6 +0.7 0.041%
§ M 53 49 48 47 44 42 45 39 40 39 38 38 34 35 36 42 '
+0.5 +02 03 02 03 +0.6 06 0.1 0.6 +04 +02 03 05 +05 0.7 0.7
Values represent by MeanzSD, *P<0.050, **P<0.0G1; T-test in SPSS 18.0. F, Female; M, Male. N=10.
Table. 3. The mean number of the sensilla on each segment of antennae on A colemani
Flagellomeres
Sex Ra Sc Total
Ist 2nd 3rd 4th 5th 6th 7th  8th 9th  10th [Ith 12th 13th 14th 15th
Female 306 226 494 66.8 78.8 88.2 894 96.8 95.0 1002 106.0 114.8 128.4 123.8 123.8 227.0 1541.6
+4.0 4.0 55 £72 127 £7.8 8.1 84 +75 £95 £11.0 £5.6 9.8 +12.0 £10.1 x19.1 +113.1
Male 282 202 512 942 1114 113.8 105.0 106.8 108.6 105.2 103.8 116.4 118.2 121.2 1254 118.6 1142 1372 17714+
2.8 433 64 48 +98 +72 82 +65 84 49 79 £10.3 i6.1’:&8.4 +6.5 +£6.7 +6.6 =+13.3 57.7
Values represent by Mean+SD, Ra, Radicle; Sc, Scape; Pe, Pedicel. N=5.
Table. 4. The mean number of the sensilla on the antennae with dorsal and ventral face in 4. colemani
Flagellomeres
Sex Ra S¢ Pe Total
Ist 2nd 3rd 4th 5th 6th  7th  8th 9th 10th 11th 12th 13th 14th 15th
OU 17.0 102 222 30.0 424 418 41.8 452 470 484 512 554 608 612 60.8 111.0 746.4
= § +1.0 £33 +42 £53 £55 +42 53 +68 +48 +74 7.2 6.1 +6.5 7.6 +6.8 +134 +70.2
=
2 § 13.6 124 272 368 424 464 476 516 480 518 548 594 676 626 63.0 116.0 801.2
g +3.8 #2.1 +24 53 55 +£5.8 54 293 37 4.5 +6.6 +£54 +74 64 49 £19.6 +78.1
g’ 152 104 21.0 385 468 483 50.0 508 50.0 485 528 573 56.3 58.8 60.5 58.8 545 71.8 850.0
Z Q #0.8 £1.5 £3.9 242 6.1 £54 37 57 £33 4.8 4.0 43 +30 +73 £33 £54 43 8.1 +£39.1
&
& < 130 9.8 286 558 558 642 656 550 588 562 50.8 594 612 618 64.8 60.2 582 664 9450
?: +3.1 +3.1 £29 429 £2.9 4.5 +46 +55 84 226 56 +6.1 6.1 +£3.8 +£5.0 £3.6 9.3 £12.0 £49.7
Values represent by Mean+SD, Ra, Radicle; Sc, Scape; Pe, Pedicel. N=5,

Sensilla basiconica type I & 12 E&Hr} AMgo=
GA vlE] A o @2 477 BREY gloy
(Table 3), SEHET} iZAY o B HZ7|7F BE=|o]
It Table 4).

Bohm bristles

EYuiAcde] FRoA ke vl 44
(radicle) T} A}FT)(pedicel) oIt RZ3}L §lot. ApFoir]
die 717 BE 7R ol 2 EZsla itk dolrt
B3, ol $E3, G Tkl $o) AtelEe) Y g

— =&

eI 7Pk ohE A@2lel vlal vliaE go] B Hol
thFig. 3). 7|5 582 FFL& 1.0+02 m o]|x, Zol&=
34409 ¢ o|c}.

Sensilla placodea.

Sensilla placodeat= ¥ HYE HI YlojA WA=
Ee|7|= ah, By che=] Fyo] EAsto] multiporous
plate sensilla(MPS)2} £]7]% 3tct. Zduhzc]de]
£2Z}0] AFuir]o] thr HE31AL Qi) FejRe g of 47t

7Ve &7t Ao A% W BYE sk Jlom,
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Fig. 3. Bohm bristles (A) on the radicle (B) and pedicel (C
and D) of A colemani.
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Fig. 5. First flagellomere of 4. colemani showing Sensilla

placodea (asterisks). (A) Dorsal face of female; B) Ventral
face of female; C) Dorsal face of male; D) Ventral face of
male.

Fig. 4. The sensilla placodea have also been described as
Multiperous Plate Sensilla (MPS). S. placodea (arrow) in all
flagellomeres of both sexes of A. colemani. S. placodea on
fla 15 of male (A) and detail of S. placodea showing
multiple pores (arrow) amrangerd in rows (B and C).

FAoNe ve] o] EAfRiTiFig 4). g4kl 17)
=716 Rol7k vhelgied), 43t el vls) o 24
Ukehth(Table 2). St 9519] vhx|a} Ajzjuir]<) 1341
olekg ASlet LR Al 4ol o ol £
Sk Table 5). S5 3 WA Artclolds getozs
2R G FRe] Holt Holul(Fig. 5), oF 44 B
2}o]7} YriTable 5).

Sensilla coeloconica

EutyR ) H o] ZZoj| A= Sensilla coeloconica =

Fig. 6. Distal part of 11th antennomeres of a male A
colemani showing S. coeloconica type 1 (black arrow), and
S. coeloconica type II (open arrow) (A). Sensilla coeloconica
type I with finger-like (B). S. coeloconica type I, with
bulbous structure (arrow) and donut-shape ring (asterisks) (C).

T 7HA) Edo] EFECH(Fig 6A), F 7HA] Bl B
weie Eo) Aiuiriobct 027 AR A wQrK Table ).

S. coeloconica type 1-& S¥#] R ulc]BE] Lozt
Z} mpr) o] ek o] fx8ial girt. FEjAel EesE=
SEA 2= 10l gof &71ERE 287 Z3k(finger-like)
mofo g who & e} gl o] EAo|tkFig 6B). Zol=
3.340.5 /mo| T, 7]H BHOl HAL 20103 um, 2742
Hofo] AL of Azt7|9) S FE9 72 1.040.1
fmo)t}.

S. coeloconica type II+= SHA JAuic]) e WoztA]
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Table 5. Number of different types of sensilla on each antennomere in both sexes on the antennae A colemani

Flagellomeres
Sex Ra Sc¢ Pe
Ist 2nd 3rd 4th 5th 6th 7th 8h 9th 10th 1ith 12th 13th 14th 15th
30.6 8.4 . L4 . - . . . [ ] . - L] -
Bohm +4.1 +0.9
bristles 28.2 8.4
‘ +2.8 +1.5 ’ )
F . 22 44 54 64 66 70 70 74 76 80 72 86 112 ) )
+0.8 +1.1 +0.5 +1.1 209 0.7 +0.7 +05 0.5 *1.2 %13 209 1.3
S. placodea
M . 78 90 92 88 88 90 86 88 94 92 84 88 92 88 84
+1.5 1.6 +0.8 0.8 04 +1.0 05 08 1.1 1.1 +15 +0.8 +0.8 =08 =+1.9
F o« e e e e . . . . . ., 04 08 10 06 08
5 £0.5 +08 0.7 +0.5 +0.4
coeloconic
atypel M o . + o+ « e« . . . 02 04 08 08 12 10 10 02
+0.4 0.5 +08 x0.8 0.8 +0.7 0.7 04
S E e e e e . . ., 0204 02 _ 02 02 02 _
C : +0.4 +0.5 +04 +04 04 +04
coeloconic 0.4 0.4 1.0 06 0.2 0.4
a (] H . - . . . : - " . : ’ " . *
P M +0.5 +0.5 +1.0 +0.5 204 +0.5
F . 22,6 41.0 616 660 734 754 812 802 844 90.0 954 106.8 96.2 954 179.8 ) )
S. +4.0 56 £59 £11.7 £6.5 +6.8 8.0 +82 +93 497 £87 +11.1 +11.9 9.9 *15.2
trichodea . 202 428 852 956 958 886 904 93.0 91.2 87.8 97.6 98.0 100.2 103.8 97.0 926 111.2
£33 £51 42 493 72 +83 6.1 76 5.1 +£72 99 +64 7.6 +70 £73 £7.0 £129
S F . . . 24 30 34 46 60 56 72 80 96 98 11.8 120 332 )
R +0.9 +0.7 +1.1 £09 £23 =*1.1 x1.6 £1.9 £1.5 +1.1 +08 +12 43
basiconica
type 1 M . . . 12 32 32 40 40 40 36 62 62 74 72 76 80 94 164
1.1 04 =*1.1 £1.2 0.7 £0.7 +05 +0.8 =08 1.8 +1.6 0.5 +14 +1.7 =17
S F . . . 06 54 60 30 30 20 12 04 18 28 74 70 20
O +0.9 09 1.0 £1.6 £1.6 +1.0 04 05 08 1.8 +15 £12 14
basiconica
type I M . . 36 56 36 32 26 14 08 18 28 40 38 34 20 10
0.5 £09 05 *1.3 0.5 05 04 0.8 1.6 0.7 08 =*1.7 1.0 0.0

Values represent by Mean+SD, Ra, Radicle; Sc, Scape; Pe, Pedicel; F, Female; M, Male. N=5

Z} ojr] o] WekEEe] )5k glck Q) B4 i
(Ventral face)ol] =2 E3EE]o] QriTable 4). ez ¢)
ER02E 5 7 Fejolw, Fxkell 22 o] Yo
o, 72 P FAHY FE[Z0] =R BYoF ot A%
o] QJtiFig. 6C). A73-L 0.8+0.1im, Zo)= 0.7+0.ym ojc}.

Sensilla trichodea

Sensilla trichodea= 713} Wo] sl Q= @72
A, F42EE AE UA] widfl Uatd, gt
A#ucio] thes BESIIL e Table. 5). o] Az7ie A3
o A=l UL, A3, B27)e) EH| YA M2 Fol
 gles) Zo| mESkL Azt oAU Fig 7). A
1.3+0.1 m, Zo]= 23.3+4.9 mo|th

Fig. 7. Sensilla trichodea was inserted in a socket (A). Had
a droplet shape at the tip (B). Sensilla trichodea were
distributed antennae of A. colemani except radicle (C).
Detailed morphology Sensilla frichodea on flagellomeres (D)
of the antennae in the A colemani.
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Fig. 8. Close-up view of a flagellomere sub segment showing Sensilla placodea (asterisk), S. trichodea (double-stemmed anow),
S. basiconica type I (white arrow) and S. basiconica type 11 (black armow) (A). Sensilla basiconica type I has a classical conical
shape (B) with pores (armow) on the tip (C). Sensilla basiconica type Il showing the bulbous base and the conical tip (D).
Detail of the wall of a Sensilla basiconica type Ilshowing mulfiple pores (F).

Sensilla basiconica

SRRt H ] FZ o] A& Sensilla basioconica =
% 71 Ejgio] ERE S 74 B} BE Aruklo|
gH#EE Sk §laL, Ztzke) ARut ek B 2
E¥EstY lchFig. 8A).

Sensilla basiconica type 12 A &ult]o| H3Esla 9=
o, Z¥zre) A#uir] o] ot REle) 2A8ka, 9] 2)ze.
2 ZA B =29 7P apx|et Aot 74
Wol B3l L, 3Rt YA Agniriel o gol
FEHL Y& & 4 UrKTable 5). o] 271 A1,
| A2 o] FA v i, Fzrle dd 2Ee
e &t 2he Fo] ¢l ALR HRIKFig 8B and
C). 713 BB "ALS 13401 mo]w, Lol 168+3.8
mojck.

Sensilla basiconica type I+ A ufc]ofgt 23l
2w, 8. basiconica type 12} GAFSIA] Zizte) Aj#uic)2)
ook B 2 J2k3 9t o] Azr|E F7t Hio)
YORRos REYA oA Yo, TR 35}
I, FH2 A2 go] glo] wiEshaA] theee] Fo] £x)
SHci(Fig. 8D and E). 71R 820 AL 1.7+0.3m, Zol=
18.6+3.0molt},

SHopEICY dHzio] 227 Ro|,
IR EY] £219) ol PR 127511034

um, -2 1,515.2116.5 (mO2 Xpo|7) 9191.0m(P<0.050)
(Table 1), S22 ABobEle] o4 QRS 130f,
e 1592 Aol7} LiehgteiFig 2). At 22
Sensilla placodea®] 39} A 7oA Zlol7} VERtEY],
SR AR AZ719 2717 H Z9(p<0.050)
(Table 2), T Yol £2=|o] Yot 53] A WA o]
A 4A(2.240.8)0l B oF 48} A& $H(7.8+1.5)0] ¢
Wol Hxzrlo] jriTable 5). Sensilla basiconica type 12]
A% +ct 23e) Aoiclel o o) RSk 8L
& 4> QlcTable 5).
o

239 gt Yo 22 27, Wit Ao}
o], AFuit] o] £EOo2 dth iRRY T HRE
WA Bisl Alo] B B2 AANE 7KL o 1 5248
7¥A=d|(Bleeker et al., 2004; Dweck and Gadallah , 2008;
Gao e L, 2007), BACHILE A $70) Aot
15ute], ¢Flo] 13mt = of 71§24 7HAAL glen, o
we webigol wEsln qu

EHuRCEe] ¢, 20 2] EEsh = A7
9] Zwet FeiAel 5L thE A} dRet FARSHA
bttt Seohacae of, So) 2o JeEoR
o 77179 AZE wE S < Itk Bohm bristles=
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E¥rh]A Y] 2428 9 AFai 718 R E4
3h=t|, Habrobracon hebetor, Microplitis croceipes, M.
Pallidipes (Hymenoptera: Braconidae)i= Sensilla chaetica
2 BE319cDweck and Gadallah, 2008; Ochieng et al.,
2000; Gao et al., 2007). ¥a} ol 2} Callosobruchus chinensis,
C. macudatus(Coleoptera: Bruchidae), ThEoH|(Psocoptera:
Liposcelididae) o 4 %= Bohm bristles7} @A %] $IcHHu et
al, 2009 a, b). 0] ZAZ7|= YB3 o] o g HS
sl glow, RIS Q= AR £ o FRe 7
A 2223 AFu 7]RRE YR]gke Ao Ko}
F210] LAY wet Ao HRE 8t Bl
L7158 3ttty d=lA YrHZacharuk, 1985).

S. placodeas= £2¥e] Aguir]e]] F2 Eaxx o] gIdct
HE2 TRt 7138IAE S. placodeaE BH & 4= YTk
(Barlin and Vinson, 1981; Basibuyuk and Quicke, 1999).
EF AT E Y B, &4 AHuir]e] Exsl= S.
placodea®] =& £33 Rjo|7} A 313, £35] A HA
R uitiolA 7o) dAof vlg] oF 48 F= o @
S. placodea”} AR} A rhopalosiphiof A= ZHatc] 2]
7| 5FRRols Rl vl A o Wol S5k,
Zdolx ] ZAtKBourdais et al., 2006). C. glomrata®} C.
rubecula®] S. placodeas A0 H|8) £ o) EASH=
#7717} v ZA dehdrh 283 cross-section 53
S. placodea®] o}Ffjol] EAsl= -2 o] 7719 22
o2 @2 pFE7IE0] EXE gl U=
(Blecker et al., 2004). M. pallidipes®) S. placodea®] 7%,
SRS cross-section §F A}, 74Z}7] Foll Eo] E&F
o] ZZ71E EAL sler, oldfiol: B PAETIEO
EETE FAT 5 U3k A S. placodead] HHRE
£ crosssection ¥ A3 #AzP71E EEHL Qe gl A
7|50} ool EABIALL, ool SRR SAAE
717F A B23tar glom Aupo] EAFE st
(Gao et al,, 2007). ©] 7271+ single sensillum technique
S B3l A8 A Bl diste] whgdittar 9e Al
8} QJciOchieng ef al, 2000). E3+ EHo| 225 mutiple
cuticular pore system(Steinbrecht, 1984)0} Q= AR H
oF $2715¢ B Aoje} 249

EFmATdelil= ¥ 71X ElR19] Sensilla coeloconica
7h A=Y=, o] F 7 Bl 2R Feep] e
& 2o 9T & nitjEolA Ueisth gRtdez
20|41 2] Sensilla coeloconica® pore7} §l= single-walled

ELE poreE 7HAJE double-walled 2 LR =tll(Altmer, 1977),
pore7} $i= S. coeloconicats 2= 2 Frhal d=iA
QliL, poreE 7}Al= double-walled+ 331712t 2 8 22t
L3E 7R BaEo] QtiAltner and Prillinger,
1980). S. coeloconica type [ T2 JIX|HFo = LA
=91e # ofa(Dweck and Gadallah, 2008; Gao ef al.,
2007; Bleeker et al, 2004), B H#|(Park et al, 2001))4]
T HAR o] A7l 2k, =0 ¥ E Aol
ZAE K Zacharuk, 1980). S. coeloconica type = XY
F{(Dweck and Gadallah, 2004; Bourdais et al., 2006; Roux
et al., 2005)o\ X = A=A, Locusta migratoria(Altner
et ol., 1981l TAEIITE 4. rhopalosiphi (Hymenoptera:
Braconidae) o= Fejuhil el el vehd o] 7tzb)
of oh$ AR et Ui o] 22l SuE U2t
71%ole} A4 E i Alner and Prillinger, 1980).
Sensilla trichodeats Zejlub g Z37 I HF

o 71 o] REshe 7127]0|tHOchieng ef al, 2000;

Gao et al., 2007, Dweek and Gadallah, 2008, Bleeker ef
al., 2004, Bourdais et al,. 2006). M. croceipes, M. pailidipes,
H. hebetor, C. glomerata, C. rubecula o E3X3}= S.
trichodea®] cross-section £3}o] Zhzlrle) e¥e &
1, g2)e) BHe) o] gL & 4 AUKOchieng
et al., 2000; Gao ef al., 2007, Dweek and Gadallah, 2008,
Bleeker et al., 2004). webA] B A7 ofjA+= S. trichodea
NP(non-pore)2} AJ5171 % Fhek olgt Fejael B0
ot FHEE 715 R 7AA AA7sE E Aol
EohKeil, 1999; Ochieng et al., 2000).

FHuh A dols F 7HA] B1Y<] Sensilla basiconica
7} BREEY, F 7K By 2R 5249 AHuitinicie]
gk B 22 H¥Ego] ¢tk S. basiconica type 1%
HA] 5ol F2 BarFo] Ith(Ochieng et al, 2000;
Gao ef al., 2007, Bleeker ef al., 2004). S. basiconica type
2 71 de] AHuttlE ABtar =300 Histe] GA
o o wol] Ex3tx IS & 5 Utk olHT EHLS
A. rhopalosiphi S4A % VebgTHBourdais ef al,. 2006).
M. croceipes, M. pallidipes, C. glomerata, C. rubecula
of £33} Qi S. basiconica type T HA] SFmhzlc)d
I FABHA 2719] ki) Fgo] EAsic 12
L cross-section 3t A}, FAL OB o]FojA 3,
Yol 2 e 45717 B3 Iti(Ochieng et
al, 2000; Gao et al., 2007, Bleeker ef al., 2004). w2hA
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olefe Bl EHo2 B AFoIAL S. trichodea
TP(tp-pore) 2 lal7|= Tk, gk o] 727]9] ko]
SRk 7 % k2 ATo)A cross-sectiondt Awkel
FT 2 W) AESERIA, & w252 B Holet 24
HhBarbarossa et al., 1998). Sensilla basiconica type 1]
A EHTURTE S B2 W T ERME BEE}
3L Q)tHOchieng et al, 2000; Gao er al., 2007, Bleeker
et al., 2004). o] 271719 RFeY) EY O Z Weho)
BHIL, | thee] o] ZASHATE M. croceipes,
M. pallidipes, C. glomerata, C. rubecula, A. rhopalosiphi
o HESHT QI . basiconica type M1}A] Zefuhialc e
ol heRd d)o) olnaeeh ol gARRsich Tem
cross-section ¥+ Ak, £ 2)¥o] s, 9jpel
WS olojzurt BB/ EAEk: Aow <lste] mulo)
the] Pajo] T A0 M T2)T ol T
9| AE717F BEH o} 9ltiOchieng ef al, 2000; Gao
et al., 2007, Blecker ef al, 2004). walA] o)&)3t Fefz]o]
SHLE g A4 S. trichodea WP (wall-pore) 2
Holsh|= w1 o] 7zivle] o] FAske 7
S T2 Ao A cross-section 3t Ao}l E3 e 2w
IS T Aot A ¥ K Almer and Prillinger, 1980).

FEoP M Bohm bristles, S. placodea, S.
coeloconica type I & II, S. trichodea, S. basiconica type
[ & I ARgslo] mujdg, 7]15 x| gaiFo] glojAl
AERTAEE, WRES e HWsEtEAe 78l
2EEE Aol AEE AAXY B4 FaE Hos

I

FAE mEhA 4o olE TEMS o83t AlAA T
o 7

A G700 gt A7) AYeiskEel EAGS} single sensillum
technique&- ©]-§-8Lo] 2} Zkz}7)9) Z42k|ol wke-S 1)
of & Zo=w AjztEch

A A
T =2 20109 FHAAMNEY IR AR
TTEATARIYS] EAAT 184 H rAgAL 7t
71& NEAE e ol 2o AulkE wigtow
2= 9lon oo S =3yt
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