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Observation of Antennal Sensilla of Xylotrechus grayii
White (Coleoptera, Cerambycidae) with Scanning Electron

Microscopy

CHEN Jianmin'?, CHEN Jun', QIAO Haili', LIAN Zhenmin®, GUO Kun'
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Peking
Union Medical College, Beijing 100094;

2. College of Life Sciences, Shaanxi Normal University, Xi’an 710062)
Abstract: In this paper, the types, characteristic, quantity and distribution of the antennae
sensilla of both sexes of adults, Xylotrechus grayii White. (Coleoptera, cerambycidae), were
researched with scanning electron microscopy. This study can provide important foundation for
the research of behaviors and the physiology of Xylotrechus grayii White. Five types of sensilla
were observed on the antennae including six subtypes of sensilla chaetica, five subtypes of sensilla
basiconica, one type of Bohm bristles, one type of grooved peg sensilla and one type of sensilla
campaniformia. The quantity of sensilla chaetica was the largest followed by sensilla basiconica,
and the quantity of others was the least. No significant sexual differences in the types and number
of the antennae sensilla were discovered, and the distribution of sensilla basiconica was different
between both sexes. There were more significant concentrated distribution of sensilla basiconica
on the male antennae than on the female antennae.
Keywords: Xylotrechus grayii White; antennae; sensilla; scanning electro microscopy
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IR s, (R ASHL 77O, 27 e A R b e A ™ e R %
JEMNYA B (Microplitis pallidipes) il /i R IR BTEEAS . RITEEGES . HER AR 45 5 RIEs
001, K2 %} . Anoplistes halodendri [#§4N 7 F A. H. halodendri A1 A. H.  ephippium [f]
i ffy bR LG IR . R R IR AR AN K s 45 5 It o MBI T O R R R
(Phoracantha semipunctata Fabricius)fil 1 b & 30 (1) P9 FPHE T I8 28 00 27 = R 04 e WD AR Rk
U207 g Eh i £ SR 8 RIS A3 A BT 5 8 (RS WL IR B9 7 kAT 7 X, i AT
ST D R 2 fid A S RV AR AR, A S 4 4 - OB S R 5 T e
PR ZE il ff AR IO RPSR . TE SRS AR ERAE

1 ARSI

1.1 il iR
WMEAT P2 R A MEAE i U TR 2012 4F 9 HSRAE 1 i R I T i & BRI AR A X
(R&117.38° , 646 35.15° ), REEMINIAE 8°C A& .

1.2 FEMmSI &AM RGN

e R R A e, AEAARSC BB T, IR K Ak SR A A S TR R, R
N 0% 2R, T UmmEE B8 < 2 i £ 2 2 A SRR i, T P S e AU VE 5 min™),
VLS I A T RERR 2 0h I (pH7.2) LA 1500/min (AR IRGTEVE 50s, R 5 1 fid £ 1)
2.5%I1 R ISR ] 5 12h, I FHBEIR G (pHT 2) P % Uk 3 Ik, BHR 2min. 4R )5
50%- 60%+ 70%- 80%- 90%. 100%I11 Z. kb 3 Bt K (100% i 7K 2 ¥, 55 k% Smin,
7K 15min, FLAR% 1K), BRK 20min. WK MMl 37° FAEBCT BEHIR/KA 2 X,
K 20min. SRJGAE JED-320 5T IFOL) AT 6h Jo 25 o KAV T i) fuk £ A
e HE T MR A0 S R [ E AR AR L JFC-1600 B Tk S (JFOL) LA
30mA R, 240s Wi B, AR5 E T ISM-6510LV B394 i1 7 B 45 (SEM) R A &2 411
W FBE AR 10kV, FEFEOK 30~20000 1. filif I8 25 (192870 = 35 1L Schneider X fitl
FRE RS (i 44 RGN HEAE, I LR Crook 254 ¢ Scik s '™ 1oL,

8 r a _
1000 b
o af
6| s = 800 | DM o
AR g I:
g = | S
E . L ;—{: 600 8
= -~ &
o, s 400 [ IS
E 2t s
=2 = 200
3 k]
0 L 0 ] i I i g L
L3 i A% 1B 1 0 W3 A U S K5 e HE N7 WE R B

iiguidnre el ]
BT i BB RE
a. WERERE i 1K B2 p>0.05, t-test); b, MiEREA A &GS
Fig. 1 length of antennae and each antennae segment
a. length of antennae of male and female adults. b. length of each antennae segment of male and female adults.
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Hh 1000)BEATHCR S0, B &5 AN10000pm? i HECR !, AT ES 3 Ml .
5 B F Excel 2013 1 Spass 20.0 BEATACFE, S5 4 PS CS6 Ab#,

2 #3R

21 A —RIES

WA D R 2 B R ) Al o 2ok, ERE i PS4 B 5.84mm 4 0.12mm, A s
fili KRS 5.91mm=E0.15mm, MERERCR KRR B W 22 57 (il 1a). e fil s
L1, BT RERIEET S AL, HMETT Ok 9 W, WK, R SR Can
1b). AT EEEIE R SE, BSEPAE SR IR 7 il A o T RS TR TR Bl
IRK, MW S8 — T TR BNIE AR AN, JLTAREIES), RIS EE ez . fl
REEST Rl R AR B2 [ SRl e | TR AWEER 7 N 115 b R AR R IR (T SRR/ =

r 10KV WD10mm S0 A, 800, ADpm,  —
05 Mar2n1a 05 Mar 2013

Ch3

Ch4
)

SE-10kV WDA0mm 5540 =400 S0pm SEl  10kV WD10mm  S540 xB00 20um e —
= 05 Mar 2013 08 Mar 2013

K2 SRR s
a MEVE R A 55 O BT IS TR T RS IV (Cha) ISR T IS A5 T1(B2)s b A e Hafid #1575 4 S35 5 1R 2 e i
[ (Chl); o AR RS 2 HETT I R TR AR TTI(Ch3) B IV (Cha) FIR T K B8 VI(Ch6); d AT i e sh
2 WS B R R 2 1T (Ch2) .
Fig. 2 the SEM of sensilla
a. Sensilla chaetica IV(Ch4) and Sensilla basiconica II (B2) distributed on the ventral side of the ninth
flagellomere of male adult antennae. b. Sensilla chactica 1 (Chl) shown on the ventral side of the fourth
flagellomere of male adult antennae. c. Sensilla chaetica I1I(Ch3), Sensilla chaetica [V(Ch4)and Sensilla chaetica
VI(Ch6)on the ventral side of the second flagellomere of male adult antennae. d. Sensilla chaetica I (Ch2) on the
ventral and basal side of the second flagellomere of male adult antennae.

2.2 JRISHIFNIE R WRVERAE
M4 Schneider % A8 RIS ORI, 5 L ASORF D iy RLAIT () fik 7 SR 38402 10 SC ik, RSN
WE 8 R LE R i A L AEAE S 2K 14 FUKEE, AN RS 6 B, HMERIESE 5 B, Bohm
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FCEE |, IREET R EGES 1R, BIORIEES 1 Fho 0T FRE AR E 2 MIBAR, KN,
FPE, BT, RBEAL, Kumfl, FETIEA TR K. WA G, fDBERSKE,
HEJE A RN A 358, Bohm [CER BRI, MIAEET RS Runkd g, B mzLodk.
TXSRFAE AT AR PSS I X A A 5 5, 1T DG T 4 P R IR iR T B2 2 T B, i
urr.

2.2.1 RIFREER( Sensilla chaetica )

HFJEIKZS 1 ( Sensilla chaetica 1) JEHAE, I mEEEAE S, wilefan, HAETH
THIMTBS P, 5k 2R TR RS/ ) A o 1R AR AR B EIOR i s A 25 lly, B R A NI B
Kl 2.b), BRKE EHDPNTIERE, FHAAKHERSL. MES MBS EH, it
PRI R, WA I . XK EMEME Sl B R A, OB TIR K, IR
F& 40.2um -57.5um, H B AR IV 44 B8 A 3.6pm -7 1 pum, 78 BERFE Rl H I TH] 1) 3% SRR ) 5 T
Ab RN 5 bl L AR T TR A0 A IS R g R K R RS 1 5K G T3 L Dectes texanus
texanus LeConte ) fit 1 12 5 o o) 1 e s T AR

TS 11( Sensilla chaetica 11) BRI H MR, 5210 KL 60° B A
Bl 2.d). HflJBIEKES TARLL, R RS T B R 5 B AR /N, R R P8 B2 43.18
pm+2.83um, JEESIEIBAEL TS 3.41 n m+0.24 1 mo IZEESHIEI IR v, MILHE
Ui, G N . FEREE TG AR TRl AR MBS N, s BT, Kol . 5%
Jdk s 11 714 15 Scaphoideus titanus Ball _F= % 36 JE Beas AR

T ISR ITI( Sensilla chaetica TIT) J&—Fh 40K A ES, K 175.56 n m+12.33 1 m,
FEEB I 6.28 b mE0.35 0 m, JEITMERIEAC AR, SRR I 8 P JE 0 2 g i 1
W, Kumlide, BEs EAYIFAE 20). R EESIHE & Tl AR mMes h, S
eI Ab T NS V2 E i WA At & Sy e T Y < | EE PN i
1 D. texanus texanus LeConte (13l JE B TTTAHRL

T A IV( Sensilla chaetica V)5 #2245 1 ( Sensilla chaetica 1) [4rAHL, W3
Z IR A AR H N A . 3 T 4% IV ( Sensilla chaetica [V)HIK EEARILIR K, 42.30 1 m-93.10 v
m ¥, H A S a0, RIS IV I B S b R A, BRI 98 1 3.86
bmt0.17 uom, MBI B a5 w8 WD, R (B 2a, o). EARRIH AT
e, ARMEERN B RRIAL, (FNWRE, HRESSE . BT T e
TR IVE FAUCHEUX 1A 1) 75 27 ] 1Y 5 11 Aporous sensilla chaetica of type TIT)AHEL
[18]

Il JE 45 V ( Sensilla chaetica V)R DN, EALMICE i, FEHHT AR M BT 850 56l ,
L5 il 7y 3 THT T P2 BT A BEAR K, A 38 0 A e o o7 A0 4 25 3508 A T 1 R SRR 28 V LTk 3
90° (W&l 3e,f). HIFELE VKT 26.56 u m+6.651u m, FEAFTHE 3.58 1 m+0.54 1 m.

T8 VI( Sensilla chaetica VI)SHIJEREESIIAHLL, /2 AiAdEd, AL (EflA 5
IR AE 1-8 MENV T i S R A, R B 6-7 A, 9 M BRI R AT
P VIPF YK E 167.60 n m*+14.76 w m, FEFFE 5T 8.02u m+0.67 0 m, FIHAH
B, SR SR T RO AR, S B R TSR (W 2¢).

2.2.2 HERRESEE (Sensilla basiconica )

HEEIEES 1T ( Sensilla basiconica [)*F¥JKE 5.11um+0.370m, FEHPFIREE 1.87
bmt0.12 0 me RIMIEH, Kunde, FREFTAEM il R B EIIG, HERESE 1B =AM

4.
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HECWTE] 3hy. HETE s T 583 H BT R s A3 H (Harmonia axyridis Pallas) 1) fiil /1 & 2% 1)
HE s T AL,

HETE I 11 ( Sensilla basiconica 11)5HEJEEHS T AHEL, HETR S 11 R Imlnige, s 54
K, SRR S H Tl 2 1T (T 8] 3h), AR ERE RIS 5 R 25 1 s i A1 Lﬁ\?ﬁiﬁ(% o HETZIK
w PR 6.32umk0.17pm, FEHFI SR 1.92um+0.15um. HETE 3 1T 5 5 A8 R4
WS (e S T

HEJE I 4 111( Sensilla basiconica IIT)AE A HA i el T 5GE, 0 A LB, s 2 A5 il
) ik A7 Ak 7 ) A, SRS TR 4, R iR AL (B 3g). HER KSR KR
6.35um+0.47um, FEFE B RE 2.3 1m0, 10pm, 5 28 $F FT LA 75 1 A 00 22 B0

SEl . 10kV.  WD8mm - S840 X100 A0pm  — 1 —
05 Mar 2013 e 06 Mar 2013 *

WD10mm S840

3 ’@%ﬁB’JE#‘”EE%REU#
e TEVE s HURE-1Y RT3 50 ) A V (ChS) R Bohm [CE2B(Bm)s £ Mk pl LU 5385 THISE-400 S K 2% V (ChS)
M Bohm [GE2TE(Bm); g HEMERCHUER 3 $E5 75 o 5 A MUHE T AR 1IL(B3) s h R ple 55 3 85 7 1 o S
JEEER T (BHRHEIE BEE 11(B2).
Fig. 3 the SEM of sensilla
e. Sensilla chaetica V (Ch5) and Bohm bristles(Bm) located on the ventral and basal side of the pedicel of male
adult antennae. f. Sensilla chaetica V (Ch5) and Bohm bristles(Bm) shown on the dorsal and basal side of the
pedicel of male adult antennae. g. Sensilla basiconica III(B3) on the dorsal and middle inside of the third
flagellomere of male adult antennae. h. Sensilla basiconica 1 (B1) and Sensilla basiconica II (B2)on the dorsal
and terminal side of the third flagellomere of male adult antennae.

HEJZ XA IV ( Sensilla basiconica V) HHEJRIEKAS 1T AEE AL, HER IS IV K E
6.02um0.15um, FEFFERE 1.98um+0.07um, MR ANK, KR 41), Badgn
TEHEI IR T SHE AR DA 2 0], JREs 502 o fid M, 7Efil ey By miz . #Ep
J&# IV 5 Chrysolina aeruginosa Fald 9 4fE 7R s T ZRUFH {61,

HEM 2% V ( Sensilla basiconica V) /EMERENNMEER P8R4 i Hifirh /Lo AR 2D, e ks K
Iy, RMDGH, AHEREIE 4k).
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2.2.3 Bohm KEFE(Bohm bristles )

Bohm [GZ2FE( Bohm bristles YL ZFTE, ARundimias i, HHAL 796 @M, Joi] i
(28 88, ASCAE A T R Y 2R A I, BRI D (Ul 3e, ). Bohm [RE2BRFHKE
8.78um=0.86pum, FEFEE 5T 2.60um+0.09um. £ A2 1) SCER P # $2 5] Bohm [KE2EAH
SJATRLER, HAT R LA AR RIS Z, DRk S il Rt AE ST B .
Bohm [GE2F 5 C. aeruginosa Fald |/ #Lf Bohm [CEFAPL . 5T Bohm [KE£EIXFK
&, ERZSCHRP IR HIAR, {ERIFFUEE T MG A /N Diglyphus isaea Walker #{Edfi £ B4
e SR L 40 PR AR

\

SEI 10kV\ . WD10mm 5S40 x13,000 — SBl W0kv  WD10mmi, 5540 x10,000 Apm  —

07 Mar 2013 07 Mar 2013

k

SEI 10kV WD10mm S540 By 2 SEl 10kV WD 10mm SS-}_ _— X{SDU 2pm I —
08 Mar 2013 il 3 08 Mar 2013

Kl 4 S s

i MEVE IR S 5 M I MRS AT TR IR (Gp)s j MEE R AR 5 O HETT I PRI (Ca): k MEVERL
Jufuh £ 585 O HETT IS I SL A HE L B V (BS); 1 EPE ke i ff 285 7 845 I b LSRN T2 IR IV (B4) o

Fig. 4 the SEM of sensilla
i. Grooved peg sensilla(Gp) located on the dorsal side of the fifth flagellomere of male adult antennae. j. Sensilla

campaniformia(Ca) distributed on the dorsal side of the ninth flagellomere of male adult antennae. k. Sensilla
basiconica V (B5) on the dorsal and basal side of the ninth flagellomere of female adult antennae. 1. Sensilla

basiconica IV(B4) on the ventral and upper-middle outside of the seventh flagellomere of female adult antennae.

224  [NIFEAT 7B E%(Grooved peg sensilla)

[UHEE] T 4 (Grooved peg sensilla)BUET AL, A7 T 55 [ (NS, I E8 R iR TE SR &
AR DR 2% b B B AR A i A AR R B TR (B 4i) o TR ST B AR I T K R
3.59um=0.18um, FEFEF 1 5B 1.54um=0.03um,  [VIAE 4T 8 2% BT AL 10 11 55 ~F 2 E AR N
4.87um+0.29um,
225 4&PFE 2% (Sensilla campaniformia)

PSS (Sensilla campaniformia) Bk FEER LGSR, SRR ERE %K, R R
FL, RMDEH, BRI T 958 W M5, BRI RS T — IR 25 MR w2 a0 [ (n
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Bl 4j) 0 Bl RS A2 P00 B0 e /N KRS, P KE 1.88um+0.11pm, 34 58
1.63um+0.03pum, BB EES FT AL Y55 P34 BLAR 5.97umE0.16pm. B B gs 70 ik pk R A £
RS o ASSCITIR (B R S L K 2 Bk P A B AR, (B R
A (R P A SCRRAG 5 A SO R IS AR AL S iy 4 g A T Jaks

600 r

Aﬁm I : @Ch OB mGp A b ECch OB WGp
gmn— aA ESW —1§
S0 | R st RN .
gm3—§% 83%— %g ]
.y e
220 T %ﬁbA 20T %ﬁbA
%um- %% gﬁm - Q@ E\

;l%t: = 0 ;l%t: HE

HEME R A A B HEME R R A IR
Bl 5 RS (Ch)y HETR s (B) M NI ET T s (Gp) 71 LA A 1A 20 A1 8 1L 5
a. “RIBASEMEE S AUl BRI AL . b, = JEERAEMENE B B M L. KNG PR R R R A
IR AE 0.05 KT R HIZE 5.
Fig. 5 density and distribution of Sensilla chaetica, Sensilla basiconica and Grooved peg sensilla on adults
antennae.
a. density and distribution of three types sensilla on male adults antennae. b. density and distribution of three types
sensilla on male adults antennae. differences at 5% level . Uppercase letters mean significant difference among

groups at 5% level, and lowercase letters mean intragroup significant difference at 5% level.

23 RSB ERM R

WO PR R IHE A L fd A7 S AE PSRN B i Ry B 28 7 5, AR R (K Al AT —
SEMIZEST o M S RS A DIHET R R A fid A1 79 1T PR 20 A1 8 W1 A2 22 TR IR A Al (] 5),
FEAMN I AT R A8 T K TAE N I 0 A (R IERER T2 o Ml A S AR RS B RRSR2 TAE i
T LIRSS, BRI AESR 3 #ETTR02E 9 METT (I 6, 7). fEMIMET PRRA A L, ORI
SRR 2, HER RS BRI (N 5), MM ET T RS N ER 3 HE 55 THAR 3L,
Bohm [CEZB A A AEAN I ANEEY, BT S 10 70 A1 CEMERE R AL fid A1 22 T e T R (K 22 5
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©chl mcCh2 BEch4 DOChe
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S s0 3 3 §
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< 40 8 §
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= - -3
3 20 § §
oy 8 8
2 10 | 8 .
0 = < Blosm = Pem MNefm o I
i i#E 1 EE2 #E3 a4 EES e ¥E7 s #Fo
R ERAEEESET
K 6. BIJEELS 1 (Chl). JUJEEES I1(Ch2). B E$ IV (Cha )R 2 82 VI(Cho) 28 HE P ol i £ 4515 35 10
fopawik: o5

Fig. 6 density and distribution of Sensilla chaetica [ (Chl), Sensilla chaetica Il (Ch2) Sensilla chaeticalV(Ch4)
Sensilla chaeticaVI(Ché6) on the dorsal side of each segment of male adults antennae.
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=y
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EB1 BB2 BB3 0O0B4 EB5 MGp

= e
(=] oo [a=] [h=]
T T T T

]

=y
T

Tk 4 BE (S /10000 pm)
M

o

A B 1 H2 3 ¥4 s He
HEEREEEEEET
Kl 7. HETZIEES T (BY). HEJZIKES [1(B2). HEJEKERIII(B3). HEIBIEARIV(B4) HETZIKAS V (BS) MM £] T 1k
F5(Gp) FEMENE B i 7 4857 1 FR) 3 A1 B L
Fig. 7 density and distribution of Sensilla basiconica I (B1), Sensilla basiconica Il (B2), Sensilla basiconica III

(B3), Sensilla basiconica IV(B4), Sensilla basiconica V (B5) and Grooved peg sensilla(Gp) on the dorsal side of
each segment of male adults antennae.

2.3.1 R REER( Sensilla chaetica )

T T PR 2 i A b W Iy, Btdse 22, 7 MR R L £ 518 D
B0 Ao RS AN RN R AR S RRE S iR g i 5 5 J LS AHLE R D, ISR 1
W R O MW 2, Rl e N 4 HET RIS 9 Wi SR B (W&l 6, 8). HITEIEKASLE
WM PE R A1 IR 7 A B AT e 225, AR TR A0 SE 20, 10 T PR A AH o A
(wiE 10, 12).
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=10 § § E 3 3
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2E3 4 #Ee  HE7
R A AEEST
K 8. HIJEIEKSS T (Chl). HIJEIEES [1(Ch2). HITEIKARIV (Chd)FHI T 85 VI(Che) 2E e fih £ 25 5 I THI
(93 A1 B

Fig. 8 density and distribution of Sensilla chaetica [ (Chl), Sensilla chaetica Il (Ch2) Sensilla chaeticalV(Ch4)
Sensilla chaeticaVI(Ch6) on the ventral side of each segment of male adults antennae.
R REES T AR R IV 2 MR PR A il b 2 SIS R S IV A ME A A8 2R fi
A A, JERAERRA TR 5 AR (A R BRI 6, 12). RIERGES T 12
IIAAESS 4 T R5 8 BT, e E IR s, ER TS AIREN B A e RIJE RS I
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PPRAT DL, AEMEVE R A AR AT AL, TR RS A A BT AT AL, AR ke R L
AT R A o RTE AR I ATESS 10 20 3 HE I m M, AETLAR &1 i 70 A
RIS VIR A AER S ANRE N &, ELAE 7 100 P A1 UKD PR A1 B 22 o RIS VIR 22
IR AAEMEREE RS AL ik A A FE T S, RSB TR, AERN RIS AR B AT A
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Elﬁ i @Bl mB2 OB3 B4
314 |
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Fig. 9 density and distribution of Sensilla basiconica I (B1), Sensilla basiconica Il (B2), Sensilla basiconica III
(B3), and Sensilla basiconica IV(B4) on the ventral side of each segment of male adults antennae.
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Fig. 10 density and distribution of Sensilla chaetica [ (Chl), Sensilla chaetica Il (Ch2) Sensilla chaeticalV(Ch4)
Sensilla chaeticaVI(Ch6) on the dorsal side of each segment of female adults antennae.

2.3.2 HEWRESE (Sensilla basiconica )

HETE A8 B AR TR IR, 3 AT RS ), MR plg H ik £ P 93 A1 3 L
PR 2 BETT R EE O BETT, HoaR 370 A KB, HETR RS ISR 3 MY T4/ fk A L5 THI %) A
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Fig. 11 density and distribution of Sensilla basiconica I (B1), Sensilla basiconica Il (B2), Sensilla basiconica III
(B3), Sensilla basiconica [V(B4), Sensilla basiconica V (B5) and Grooved peg sensilla(Gp) on the dorsal side of
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Fig. 12 density and distribution of Sensilla chaetica [ (Chl), Sensilla chaetica Il (Ch2) Sensilla chaeticalV(Ch4)

Sensilla chaeticaVI(Ch6) on the ventral side of each segment of female adults antennae.
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Fig. 13 density and distribution of Sensilla basiconica I (B1), Sensilla basiconica Il (B2), Sensilla basiconica III
(B3), Sensilla basiconica [V (B4), Sensilla basiconica V (B5) and Grooved peg sensilla(Gp) on the ventral side of
each segment of female adults antennae.
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