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Ultrastructure and distribution of the sensilla on the antennae of
Bomolocha tristalis (Lepidoptera: Noctuidae) adult

XU Wei, DONG Yanan, CUIJuan, ZHANG Yikai, SHI Shusen
(College of Agronomy, Jilin Agricultural University, Changchun 130118, China)

Abstract The aim of this study was to clarify the types, ultrastructure, quantity and distribution of sensilla on the
antennae of Bomolocha tristalis adult and explore the chemosensory mechanism. The sensilla on female and male
adult antennae of B. tristalis were observed by scanning electron microscope. The results showed that eight types
of sensilla including Bohm bristles (two subtypes, BB and BB ), trichodea, basiconica, chaetica, coeloconica,
auricillica, squamiformia, styloconica were detected on the antennac of B. tristalis. The amount of sensilla tri-
chodea was most among these sensilla, followed by coeloconica. Except for sensilla chaetica and styloconica, the
amounts of other sensilla on the flagellum from the base to the end showed a trend from less to more and then less.
Sensilla trichodea., basiconica and auricillica were multiporous on the cuticle, which were considered to be olfacto-
ry organ. The flagellum of male antennae had 2—4 segments more than that of female moth. Sensilla trichodea
and chaetica of male moth were significantly longer than that of the female moth. Sensilla auricillica of male moth
were significantly shorter than that of the female moth. The amounts of sensilla trichodea, chaetica, coeloconica,
auricillica and styloconica of male moth were more than those of female. It was evident that the antennal sensilla
of B. tristalis were abundant, and the antennae exhibited obvious sexual dimorphism. Moreover, the specializa-
tion phenomenon that is beneficial for the sensilla function occurred in the structure and distribution of Bohm bris-
tles, sensilla chaetica and styloconica.

Key words Bomolocha tristalis; antenna; sensilla; ultrastructure; scanning electronic microscopy (SEM)

5. NER I Bomolocha tristalis Lederer J&F Wz i 20 sl F LI , 7™ 5 B o] b B w2 4503000 i ik,
% H Lepidoptera, % #F} Noctuidae, & E It Jy ”ﬁﬁ@f&*‘“%*ﬂﬁ: HATPIA X —F dUm R 2 k. |
K= X EEERZ—, UG d oy E KRG Aok Hah dUA R @ A KA Z A5 KB, 24 4)

R EEA: 2018-09-25 BITHHE: 2018-11-11
E£WE: FHRAPHIAREITRI(20180201015NY) 5 [ K IUACAR M ™l 457 A & 2R 1% % 5 (CARS-04)
* WIEEH  E-mail:sss-63@263. net




45 55 5 W

TRA S T IS TR0 o A s A 5 A 5 00 A - 191 -

BB B WS T — 2 2 ek JF I
HAC RS 3 L BB IRME L 0 DR 24 700 it 2 2340
PN SR CIiRZ SR

fih o B RSSO0 A 2 R
FEAH B HETE RE G TP B8 55 1 S8
JEANIRIAEE 5 B UM 8 R GE 2 IR Y B 1L T
TX L SR ) A S A A A P R I PR L IR
ARG MBI PRI E RS, PRI Z RS G &
FHE AR 228 b Sy A 2% R AT O B B R L TR
18 TR 1 37 i e RO L 0] S g 2 R
S FFy e )R R ) AR R AR A T 5 K B A ) 26
TR A AN TR] s DR AFAE 22 57 5 B HOW 75 £ 1Y
PUI DL R[] — i B L Ta] i85 I 58 it T S H
B IS AR 0 B8 RO T S5 ks . i an . e
W44 B Helicover pa armigera e {E B &, 5
HEMRIEA Ty, X eV AF 2 2R Wik e i £y 1) B IR SR
PRI R A 4R MBS L Mythimna separata M
WA PE R SR P Ay B B 3 ML G Y RERE UK
e B e R ZE RO o X SRR AR L
FAMGE B R AT B A B 2 vh Rl 245 2

AR SCH A A B LSS 1 52 NS00 M ) f i Je
i X SRR I R I A 1 BN 3 A SRR AT T
W ECER i — 2P S S A K ik A A
SR AT A U AL 3l B R A B S i AT
WA IR P2 3 B RS AR Y .

1 MRS

1.1 it HiE

6 H BRI TR K 2E R T R G MR
WA, TIRRENFERE (25 £ DCLRE 75%
+ 5% SBHEE L/D=14 h//10 h 40T F e
R LI AT R R4 i
1.2 AHBEERNFEERE

ORI & N R | e 45 10 Sk, ZE K
PR FH AR JT U1 52 % il £y A 28 1R K
mh, PR 75 R R CRESRE AR AL I 30 ), SRR R THIEE
B, W PEIE 506,75 %690 % il 100 %0 £ B 7R
BRMK . FEE TS F ST 5 F e 1] 2 T4
B L IFET JFC-1600 21 SN P 4 7 B 45 1
SAbPE L JSM-6700F HUv8 373 % S o S Ao R
SIS

1.3 BIEAEBERGRZFTE

Jui 4] Photoshop CS5 {4l 5 firk 77 Ja 2 19 1<
FE IR E AR, AR il ) 00 8k XA R R 5
FE, LA SPSS 16. 0 B4 % e Al gk [r] — 2 780 f £77 JReAhe
MR T ELAR RS, DA B 6358 v 38 AR v
Pl X B BE RN SE E#EAT One-Sample J5 225347 »
SR ¢ o | () 1) 2 S S M i A R R R
I Wz 2 B8 Schneidert™ .

2 HBREHSW

2.1 fARN—RES

ISR NCE UGt 2 /NY TR RS NI R TN U N )
L Ty 58 ~62 AT AL A, Y A T L AR
Sl Key T TR AN TR A A= 85 R (&1 1a F0 b) L 85 7 R R AH
B HEFIRIN M R A A AEAME BRI B 2SR
2.2 MARENERESS

AP T e S R M e o A 1 i e 8 X ¢
R ff A 8 RS, 434128 : Bohm [
22 (Boshm bristles, BB) . F 28 (sensilla tri-
chodea, ST) . HETE 328 (sensilla basiconica, SB) .|
JEJES (sensilla chaetica, SC) | JE#ETE B #S (sensilla
coeloconica, SCO) ., H-JE J&#% (sensilla auricillica,
SAU) I % 2% (sensilla squamiformia, SQ) Fl#4
HETE J3% 7% (sensilla styloconica, SS) . T FIAETT I
SRk b P i SRR R AR R D R )
AT T T A B L ) SR X (BT b))
BRI ARG S T St o Al J s 1 5 S T 7 P A
BB D ) R B KR 2, A AR B
A MAS AR B oA (B 1e)
2.2.1 Bohm K £ % (Bohm bristles, BB)

Bohm [Q &2, FPIR , TG ToAL . JEAR A,
Ui PR B AR AN BB IR . i A BE RN R A AR Ty ]
2 ANWHLCE 2a) . BB T B4 TAK 19 58 1
(&l 2b) | 1 v [ ARG A0 (& 2¢) 5 BAm =9 55 8 %
FeAb (B 2d 1 e) ., JREFHLHAS A 1o R Fa14R 43
S 2a) 45 H T ik A 2 THD VTR O IS0 /DN s O s
SR (B 20 R 19. 25~20. 98 pm, FEAF A%
2.29~2.50 pm, BB AR B/ 7E BB 1
RUJE Fl 2 ELA 5 AR Tl R i b TR B R
Ui A 43 B 2D SRR K 4. 44~4. 86 pm, LR
HA% 1. 22~1.28 ym,



192 -

5 4Ly

2019

LEl 5.0kV X450 10 um_ WD I1.5 mm NONF

LEI 5.0kV X430 10 um_ WD I1.4 mm

a: il fA B F T b: A T I o i A R R

a: Dorsal surface of antenna flagellum; b: Ventral surface of antenna flagellum; c: The end of antenna flagellum
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Fig. 1 Distribution of antennal sensilla of Bomolocha tristalis
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a: Amplification of B6hm bristles I (BB I ) and Béhm bristles I (BB II ) distributed on dorsal side of scape; b: Bohm bristles I (BB 1)
distributed on dorsal side of scape; c: Bhm bristles distributed on ventral side of scape; d: Bhm bristles I (BB I ) and Bohm bristles IT
(BB II) distributed on proximal pedicel; e: Amplification of Bohm bristles I (BB I ) and Bohm bristles II (BB II ) distributed on proximal
pedicel; f: Amplification of Bohm bristles I (BB I ) and Bohm bristles II (BB II') distributed on ventral side of scape
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Fig. 2 Morphology and distribution of Bohm bristles
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a: Sensilla trichodea (ST); b: The base and transection of sensilla trichodea (ST); c: Surface texture and pores of sensilla trichodea (ST);
d: Sensilla basiconica (SB); e: The base of sensilla basiconica (SB); f: Cuticle texture and pores of sensilla basiconica (SB); g: Sensilla
chaetica (SC); h: Basal socket of sensilla chaetica (SC); i: Cuticle texture and tip of sensilla chaetica (SC)
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Fig.3 Morphology and distribution of sensilla trichodea, basiconica and chaetica
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T kAR AR T SO i HEY AR AR TR R

a: Sensilla coeloconica (SCO); b: Partial enlarged sensilla coeloconica; c: Sensilla auricillica (SAU); d: Cuticle texture and pores of
sensilla auricillica; e:Sensilla squamiformia (SQ) distribute on flagellum; f, g: Sensilla styloconica (SS); h: Cuticle texture of sensilla
styloconica; i: Sensilla styloconica (SS) distributed on the end of flagellum
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Fig. 4 Morphology and distribution of sensilla coeloconica, auricillica, squamiformia and styloconica
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Table 1 Size, amount and distribution of antennal sensilla of Bomolocha tristalis

SRS PESI K/ pm I EE/ pm Bk /A4 S3ALE

Sensillum type Sex Length Basal diameter Amount Distribution
Bohm [K£E T #Y ¥ (20.98+1.78)a (2.294£0. 26)a (90. 33+4.73)a AR R
Bohm bristles T S (19. 25+£2. 42)a (2.50240. 42)a (96.33+2.52)a L RN i
Bohm £ || 2 ¥ (4.86=0. 89)a (1. 2840. 46)a (474. 33£2.06)a T AT
Bohm bristles [ 2 (4.44+£0.76)a (1. 22+£0. 35)a (482. 67%4. 62)a AR BT
EN AT @ (58.864.50)b (3. 4070, 50)a (2 338.1356. 25)b 5 2 IR 2
Sensilla trichodea 2 (80.9643.91)a (3.4940. 43)a (2 592. 64477, 64)a 251 iR 2 95
HETE ¥ (23.54+1.47)a (1. 7740. 31)a (290. 73+7. 58)a o5 5 I - 2
Sensilla basiconica 2 (24.8441.03)a (1.5940.51D)a (299. 63+14. 3Da 52 MNP AR 2 Y
AT @ (96. 824, 05)b (3.9740. 7Da (254, 064, 15)b 5 6 HEE TR 1A
Sensilla chaetica » (121.1143. 40)a (3.9940.16)a (285.11%8.91)a 22 WEE AR 1Y
JEHEIE ¥ (11. 13+0. 89)a (10. 11+1. 69)a (443. 68+7.10)b 5 6 I - 2
Sensilla coeloconica A (11. 8040. 34)a (12.0042. 31)a (516. 308, 23)a o5 2 BT - 2
R & (24.50+1.1Da (2.5740. 36)a (351. 834, 08)b o5 6 HEE TR 2
Sensilla auricillica 2 (21.64=+1.02)b (1.71£0. 77 a (396.1949.01)a 56 MENE TR 2
I A ¥ (46.13+3.52)b (2.0540. 20)a (110. 3742, 14)a WK 2
Sensilla squamiformia P (77.44+4.55)a (2.4540.17a (124.621.76)a T 2 45
M B s ¥ (28.5122.58)a (6. 4020, 66)a (40. 7027. 21Db 9519 M TR 195
Sensilla styloconica S (29.03£1.70)a (7.064+0.95)a (42.97£6.1D)a 1S MEE AR 1Y

1) Bl I bR 22 . [R50 AN TR] B 3 Al g g e ) A5 4 35 28 5 (-test, P <C0.05) ., Tl

Data in the table represents the meand=SD. The different letters indicate significant difference between sexes (z-test, P <C0. 05). The same below.
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Table 2 Comparison of the size of antenna sensillum area of Bomolocha tristalis between female and male
AR X PE5I HE R Wiy #fS
Sensillum area Sex Proximal segment Middle segment Distal segment

Kﬁ/ym 4 (135.6747.85) a (187.7347.06) b (145.07=£40.63) b
Length 2 (142. 71415. 86) a (205. 1844. 90) a (190. 83£19.83) a
Fo i/ pm ¥ (96. 87+10. 86) a (103.2041.58) b (77.80425.14) a
Width 2 (83.24+7.42) b (125.8847.38) a (98.64+16.21) a

1) FEFE1~20 M) , (21 ~40 HETAT) , B3 (A1 ~FKE ) .

Proximal segments of antenna flagellum (1—20 flagellum), middle segments of antenna flagellum (21—40 flagellum), distal segments of

antenna flagellum (41—the end flagellum).
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