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Abstract: [ Aim] Dorysthenes granulosus is an important agricultural and forestry pest. However, the D. granulosus adults hardly
feed. It is urgent to study whether there is any difference in the mouthpart structure and sensilla between the D. granulosus adults and
the adult longhorn beetles that need feeding. It is beneficial to better understand the sensory mechanism of longhorn beetles by explo-
ring the structural morphology of its mouthparts and the distribution characteristics of sensilla. [ Method] In this study, the ultra-
structure of the mouthparts of the adult D. granulosus was observed by scanning electron microscope, and the type, morphology, and
distribution of the sensilla were analyzed. [ Result] The mouthparts of the adult D. granulosus were composed of five parts: the la-
brum, mandibles, maxilla, labium, and ligula. The ligula, lacinia, and gelea of the maxilla were seriously degraded. A large num-
ber of sensilla trichodea (ST) were distributed on the dorsal side of the mandibles, and only one type of sensilla basiconca 1 (SBI)
was found on the epipharynx. Maxillary and labial palps had the widest distribution and the largest number of sensilla. There were
five types of sensilla; sensilla trichodea (ST), hair plate (HP) , sensilla placodea (SP), sensilla coeloconica (SCo) and sensilla
basiconca (SB). There were two subtypes of ST and five subtypes of SB. [ Conclusion] Due to non-feeding, many structures of the
mouthparts of the D. granulosus are degraded. The sensilla type is similar to that of longhorn beetles with feeding habits. The number
of sensilla on the epipharynx and the STs on the surface of the maxillary and labial palps are significantly lower, and there are more
sensilla on the ends of the maxillary and labial palps. This study will provide basic data for further understanding the functional mor-
phology of the mouthparts and the sensory mechanism of longhorn beetles.
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1 A2 B e i B AU B, A Tm] B
8 11 e R T S0 A T e O W] T3S (2200
%%, 2013; Bernays & Chapman, 2001; Chapman,
2003) , lan, R EOKR G A H A O AR R A
AR Es, AT U0 FIFIIE U2 ) (Chen et al.,
2016 Jin et al.,2006) , Tii HEAY B AR I S5 I 1
s B HUAY b SR T SRR AR A T f e AR 4 7
(Chu et al.,2007; Xue et al.,2009) , BEEHEEHA
(K R V22 B L 1T 48 B G4 1 & 8 408 (Hao et
al.,2019; Hu et al.,2020) ,

RABEE B H B R ROl F e HA LAY
WELIEG =X F1 2% ( Lazarev, 2020 ) , BT A4 A HL K 238 2of
F g AR as U 25 3, HEm IR IR R ACTE
FREN BN gl OB O F AN [ R AR 2 AT A Y
R Gy A FVECE A7 7E 22 5 (Chen et al., 2018;
Zhang et al.,2018) . SR, Z Bl A 5% R 22 K AL
HUBIBCE 19 R A 1 1R L, B0 0 Bl JU AN B
BRI D5 (Chen et al.,2018; Liu & Tong,
2023a,2023b; Zhang et al.,2018) ,

WERE £ K4 Dorysthenes granulosu ( Thomson )
( Coleoptera, Cerambycidae, Prioninae) i HHH 5kt =
AT Ry, UL R G v e F AR R 2K 4k
W I A0 TENEE g A A 5K, DL R TR
P RS (X)) (TR AE,2020) , B 2 ARk
AR, T EE Y A HEH B Saccharum  sinensis
Roxb. . ¥ H Ml Citrus maxima ( Burm.) Merr. cv.
Shatian Yu M 4% Citrus reticulata Blanco . $Jfk Agave
sisalana Perr. ex Engelm 55+ JLFAH Y (PR 55,
2012 ZRVIF45,2017) o &) A Bl R 58 B iR RE
RS MR 245 07 A5 5, FOREHS KA E | i a] B
B WO E , A S i (TR, 2012) , IT4F
e, AR A K AR B R K, X A A 2 4 S AR MR B
T F R BUM (Zhou et al.,2020) . 5T FEAR 4
RABIBFTERZ 8 T 00 ¥ e F R L&
B IR B AE T T (T K4 ,2020; Wickham et al.
2016) , it AAT R FREAR = I A JCHL 1T 2 45 4 B Rk
A TIRERYAH AT

ASBIFFE R 3 Fi FL AR 5 AR R AR 2 K A il
F 8T B AT, i D4 2% 45 1 e e
MIDIRE, LA o H i R B REAR 4 K 2 e £ 2 I
PRI LA AL LA S AR B R A B A B
TERE, Ry il SRR R Sk 7 A T kA

WA
1 MB5FEE®
1.1 HiXEHR

20234 5 H T BT AR (K& 110°
15'—110°53", 4t 4 22°27'—23°07") LN 1Y
AR R A il e, Bk T 25 58 4 L [R) 4 ) 4k 750 AH
)RR BT 75 %R R TR SR
1.2 HAEBEINE

W At ) 5 B P RE AR A R 2R R, T 245 25 R
WIAE 0.1 mol - L™ PBS 22 Mk (pH7.4) [
7 U T PR ( Skymen, JP-010 %) BE¥E 5 ~8 min,
VU SE UG T A 75% 054G rhARAT | SR Je v Higk
FTIEARKAE B 43 KA A T 80% ,90% ,100% 3
AR B B (A TPRS Th 4% B IR IR OK 15 min, SR )5
Iy B REA BT 25% .50% \75% 100% e 6 7 1)
AT B 25 FHR BBEIRE 15 min, BULFE S,
BF TGN, TEAA 8 h DL b, AbPE4T
AR it 4 ) FH S P OB L 1 7 Tt 5 18, T B8 1
T BT 42 ( Cressington , 108auto 7Y ) JE47 W 45 4b B, i
FHAAH fe, 7 WL 1408 ( FEL, Quattro S &) B T 15 kV
HLE RS R
1.3 EEGESHESHT

WEZ B 1) SR AZ 48 2 AL S % T g E (2020) |
Schneider (1964) Fl Wang et al. (2012) B4 25E
AT A, ARG R A SPSS 19.0 8147 ¢ K6
53T o

2 ZHREHW
2.1 OFBEEES

JREAR I A ol He iy 11 25 Dy SR g L g X T
(K 1A), H1 L& (labrum) | | %l ( mandible ) . T 5l
(maxilla) . T J& (labium ) F1J& 7 (ligula) 5 #8441
B, T UL B AT UL B R R B 2 AN g5 (A
1B) , Hrp | FIREw T ESiRimr A (K 1B) , N
JRALT ISR, O 1y b S R A ik iy
HAE AT IR Z )5 (B 1B) . Wl R
WM EAES 3 NS 1C)  Hr, R —
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1 ERIXRFRBORNEN
Fig.1 Mouthpart structure of adult D. granulosus
A TR KA MR ARSI B B R T € e IR T UL

A: Habitus photo of female D. granulosus; B: Dorsal view of mouthpart; C: Ventral view of mouthpart.

2.2 O=AEWMIBMEMRBEREES

TREAR 0 R A W A 0 1 i A5 S IR S 2R, K
INTAEZESE o 1 e Sy 1) o A8 A0 0 A 7 M e i)
AR, S B e R ) A 22 S, A AE L

S, NJ& (epipharynx) | T 5 ( maxillary ) F1 T JE 20
( labial palps) ., HH, FEHF BRI 010
T R R X (E ),

&1 ERETR4RHROREFOHSHE

Table 1 Morphological characteristics of sensilla on the mouthparts of adult D. granulosus

T T shiE T Ak T
Sensilla type Organ Wall Tip Shape Socket
HEJE J84% Sensilla basiconca SB1 EP,MP,LP &% Smooth AL Hole . Straight Tiks Wide
SB2 MP,LP 3 Smooth Z4FF Chapped  F Straight B Unconspicuous
SB3 MP,LP Y Smooth /INVHE Bradawl H Straight R Unconspicuous
SB4 MP,LP Y6 Smooth i Blunt 1% %5 Bent slightly N A Unconspicuous
SB5 MP,LP e Smooth fli Blunt H. Straight Gy Wide
BILIEAS Sensilla trichodea ST1 MA,MP,LP 784 Shallow grain 4R Sharp %25 Bent slightly B Wide
ST2  MP,LP 4L Shallow grain 4 Sharp %25 Bent slightly T Wide
EAM Hair plate HP MP,LP Jt1E Smooth AN Sharp H Straight FEt Wide
M AEYERAS Sensilla placodea SP MP,LP Y& Smooth fili Blunt F Flat Py Wide
JEHEIE &Y Sensilla coeloconica SCo MP,LP JGH Smooth £ 4L Hole B Straight Fabn Wide

EP.NJE;MP. FHiZil;LP. FIEZ;MA ., %,

EP. Epipharynx; MP; Maxillary palps; LP; Labial palps; MA: Mandible.

22,1 FE R A R4 RORASRINA SR 5
VI I8, Jo /i, M de iy | 5[ 4K (5352.35+
39.49) wm, 5% (2183.86+38.34) wm | FME [ K
(4882.72+38.88) um, 9% (2175.68+19.90) pm] &
IR TE MR R S T T E R 2 (L 2A) LA
Bom 3 2 ) BIE S 4Y (sensilla trichodea, ST) ST1
A3 (B 2C) , ST1 F A R BUR 580, 5L B T
- T LS G, ST AR/ (K 2B)

222 EFERAE FERERAW EEEHEIE,
UM, 7T b A m KW EE 3% (B 2D)
DB T LI R PR TT, Hh bR 2 7 X ek 30T i
172 KIlpl B AR HEA K NI B 55 (Bl 2E) , Hik
AR G I R 172 o7 B B WA 1560 B,
X 38 A 20 i HE TR JE 4% (sensilla basiconca, SB)
SB1 435 (B 2E) , HWMA MBS, BRI

A KL R P57 B, & P SB1 (&l 2E) . SBI 5% %
P, A — B S A DL (& 2F)
223 TE REAR R4 BT S Bl (car-
do) ZE5 (stipes) T ( palpifer) . N5 (la-
cinia) AN (gelea) | N SZ0ZH A (K 3B) . &l
BT RS, B = MAIE 250 DU 5 5 A0 %, 7T
T3 3l , G, oA A W NI RE 5 6700
7 A AHE TSR G I A A TUAR K W&
IR AE A A TR g R 2 A A 2 NI EL
BIF LB EL st kA E R A, H B D
NIl &3

AR = KA B BB RS20 R 4 45 (] 3A) M
B I VA 53501 (635.22£4.79) | (1396.07+
7.60) .(1143.24+15.85) . (1699.35+31.48) m, L5
S5 R (253.94+3.27) . (466.31+4.95) . (457.07 +
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6.27) .(448.05£4.41) pum, HEHLT T I IV B2 3]
9 (665.06+6.85) , (1542.11 +5.57) . (1213.86 +
31.16) . (1637.15+9.01) wm, 3£ 58 43 51 Ky ( 267.40 +
5.71) (474.98+5.05) .(519.97+4.86) .(549.95+7.36)
i, LR TV T S 7R M () G 2 2 R T
AR R R B X (E 3C)
SRR /P AT A ST1,ST2 . EAR (hair plate,
HP) ARHELS (sensilla placodea, SP) JFEHEIE s
(sensilla coeloconica, SCo) (Fl 4.5), H, ST1,
ST2 J&4r s 1 2 FURAF KA A2 1A /A
(Bl 4A), ST1,ST2 FKAERLCIR AL, B 30k
(R DCTT 8, LT 2 i i i A A, 2 I L A
AAHIT, {H ST1 % ST2 BB 4, B ST2 £F4:
T 7 B (& 4A) . HP AR LR — T A 4
i H A0t b, AMRESG M, Tl 2%, B 38 55 #s
(B 4B) . SP H 405 T gl — 7 ) Tt 00 1T 437
HHEEEYRIE M S eE 23R ek, T
AHPLr, H AL HEEE (1 4C) . SCo 7E N K
VTR B A O A, H AN EE S M T
Uil AR B Al S ke, SE R TErs , A AL (B 4D) .
JHEAR 4 K2R B LAY T S0 AR IV T R (I
SA) A S AV RLE SB A (B S) . i
() SB1 A5 N L i ARARL, 3 1 o, 56 5
iy, gl A TOLFLL , s s g B A D, AR i 40 A T

2000 pm

s ML (T 5C) 5 SB2 Sl i1 £ 5t RTT Y 4
AR v FL, SMEE U, SRR BT, S EAS B
i ([E 5D) ;SB3 sl H A B & 0 /R MR /)N
HER A TOFL , SMEESEHE R ST, S AN B
(Bl 5E) ;SB4 KOGHT, sl IC AL, B AR mE 25, I Jag
ANBLS (B 5F) 5 SB5 JE AN+, 3R G, 55 A v
iy, FERE L7 BRI AL, sl I L (BT 56)
224 TEMEE FEHRLRFERENTIEFEE
FAE L 5 HTZ TR 3E) , WAL AIE
FKHEDOEHICE (KB 3E) ;s BERIE , LT, 35w 0 {3
BEA MK ANITE(E 3E) ; B2 b S B0, B o
MAKRE(E 3E) . FE3 (& 3D) 4y
K, MR (B SB), MERREAT I MK
JE 300 (582.01+11.93) | (1567.93+8.13) ,(2025.49
+15.55) wm  FE 5550 R (377.24£3.70) | (487.88+
5.09) .(596.9426.13) wm , #f BN AL M <R
SR (503.68+5.31) . (1535.29+9.84) . (1973.56+
25.60) pm 3 G 43 5 A (304.06+3.58) | (512.91+
7.32) (620.42+7.02) wm, 55 5 (44 B 76 M b )
To & 2R, PIRMA T A i RAHE S 5 T S
MBS SR ARG A e E R, AR
T RAFFE LARA, BTSN, AR KHE, K
R IUEASAEAE (B 3F)

1000 um

B2 BEREX4ES. EERARRES
Fig.2 The morphology of mandible, labrum and epipharynx of adult D. granulosus
A B LT B A R C LSRR D LIRS B R CRAE /R ER 4010 XA s F USRI I 3% 5
ST ETREAS; IN: VIt ;LB LS ;SB AR IRAS

A; Mandible of males, dorsal view; B: Mandible of males, ventral view; C: Sensilla on the surface of mandible; D: Labrum;

E: Epipharynx, dotted boxes showing the area that the sensilla are distributed; F: Sensilla on the surface of epipharynx;

ST Sensilla trichodea; IN; Incisor; LB; Labrum; SB: Sensilla basiconca.
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3 tie58R FEAR R4 B i O gy R g A 5 R 250 H
7 3 B 5 80 T 25 76 S (7] I o i) S S A B AL (R4 2022; Li et al.,2021; Pervez

1, D L1 08 A B2 5 (Chen o @122022) ¢
al.,2018; Liu & Tong,2023b; Zhang et al.,2018) ,

B3 BRIXFETHR.TEREREES
Fig.3 The morphology of maxilla, labium and ligula of adult D. granulosus
A TERE B, TSR ; C. F 90, FEACH R AN XD, TIEW W E. FIEEM;F. 8 ; CA 4l ;ST. 277,
PF. SR LG ISR ; GA L SRS s SM: W20 ME : 250 PM . T 2805 L1 JE 5
A Maxilla, dorsal view; B; Maxilla, ventral view; C: Smooth area between the maxillary and labial palps; D Labium, dorsal view;
E: Labium, ventral view; F: Ligula; CA: Cardo; ST Stipes; PF; Palpifer; LC: Lacinia; GA: Gelea; SM: Submentum;
ME: Mentum; PM; Prementum; LI; Ligula.

B4 FRERGTIHMR, TEAETREBSE
Fig.4 The sensilla on the surface of each segment of the maxillary and labial palps of adult D. granulosus.
A BIEIEER 2 MR B, B CARBURES ;D IS HEIEIRER ST BILIRAR ; HP . TAL; SP  ARBUERR ; SCo  IEHEIE IRAR

A: Two subtypes of sensilla trichodea; B: Hair plate; C: Sensilla placodea; D: Sensilla coeloconica; ST: Sensilla trichodea;

HP: Hair plate; SP: Sensilla placodea; SCo: Sensilla coeloconica.
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B 5 BRETRXFTHMR, TEMKRT HDES
Fig.5 The sensilla on the apex of the last segment of the labial and maxillary palps of adult D. granulosus.
A ME U SR T S s B o A U R IR AU T 8 C ~ G I R 1~5,

A Apex of the last segment of maxillary palps of female; B: Apex of the last segment of labial palps of male; C—G: Sensilla basiconca 1-5.

ISR AR 2 FSiu) Al 5 B s du by
Bols BAIIBCR A O (IEIRAHESE, 2018) |, T REAR £
KA FSU BV RBE, 1T fE-5 48 K A4 WAL R
B BEANBUE A 5% ( Craighead , 1915) . HIK, FEAR £
KA T R b SREE AL LOME B &k, ] BE R ME T B
(52 TE 8 4 A %, WEVE SR BRHE 2 1 Mk - Y gk
b, It B T HAE 5 e b 72 v 4 25 S8 T AR e AL
(Napp,1994) . ST & 50— b A2 7E , s B4
i/ NEE Tomicus brevipilosus ( Eggers ) (£ [ Fe 5% |
2022) FIIH 4 22 FA WF /N e Eretmocerus gunturiensis
Hayat (595 K55 ,2023) , 75 —SLii# H B drpis gt
WESE A & Z M5 B & W AE H (Hansson et al.,
1995) . HEAR £ 2K A 14 b S0 Al KRB ST, 7T fE
Xof HEAE T Hh o7 FiC A R e B AR

FIRIRAR 2 Bt A 20 A DX, R 2 R
i Ectropis grisescens Warren N EA KT Beas 8 TE
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Walker PR 3 &8 19 2% i 32 22 A7 HDE JE s | e IR %
i FEIR IR A ORI SE (BA A 2011) oAb Rk
Zan PRI 3 LR SRR A B BE AL (ML SR A )
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