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Ultrastructure of antennae sensilla of Spodoptera frugiperda
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Abstract: [ Aim] Spodoptera frugiperda is a migratory pest that causes serious agricultural damage. The aim of this study was to
clarify the type, ultrastructure, and distribution of antennal sensillae of S. frugiperda. [ Method] The type and distribution of anten-
nal sensillae were observed using scanning electron microscopy. [ Result] The antennae of both sexes of S. frugiperda consisted of
three parts: the pedicel, scape, and flagellum. The antennae of males were slightly longer than those of females, and the surface of
the antennae was covered with many scales. Seven types of sensilla were identified from the antennae of male and female moths, in-
cluding Bohm bristles, sensilla trichodea, sensilla chaetica, sensilla basiconica, sensilla coeloconica, sensilla styloconica and sen-
silla squamiformia. Bohm bristles were mainly found in the pedicel and scape, while the rest were distributed in the flagellum. [ Con-
clusion] Both sexes of S. frugiperda had the same types of antennal sensilla; however, the length of similar sensilla was significantly
longer for males than females. Whether this specialization and difference are conducive to its function need to be confirmed using
electrophysiological techniques.
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Fig.1 Distribution of antenna sensilla of S. frugiperda
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A Pedicel and scape; B: Flagellum base; C: Flagellum in central; D: End of flagellum.
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Fig.2 Morphology and distribution of Bohm bristles and sensilla trichodea
A:BB 1AL B:BBILZL; C. KB D B
A:BBI;B:BBIl; C.ST-1; D ST-1I.
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Fig.3 Morphology and distribution of sensilla chaetica, sensilla basiconica, sensilla coeloconica,

sensilla styloconica, sensilla squamiformia
A JTBES: (SC) 5B HETRIRAR (SB) ;CLJEHEIBIRAT (SCO) ;D AHETEIRAS (SST) ;E F 8L (SQ).

A Sensilla chaetica; B: Sensilla basiconica; C: Sensilla coeloconica; D: Sensilla styloconica; E, F: Sensilla squamiformia.
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Table 1 Length and basal diameter of different sensilla of S. frugiperda

SRR PEH) KE 2y
Sensilla type Sex Length/pm Basal diameter/ pum
Bohm [KE2E I & (Bohm bristles, BB 1) 5 17.02£1.97a 1.31+0.24a
? 15.89+0.48b 1.88+0.10b
Bohm [KEZ2E 1 5 (Bohm bristles, BBl ) 5 4.63+0.60a 0.83+0.13a
? 1.69+0.19b 0.55+0.10b
BIEE 1 (sensilla trichodea, ST-1 ) ) 38.11+0.54a 2.01+£0.37a
? 35.36+1.46b 2.05+0.34a
EHEAE T (sensilla trichodea, ST-11) o 17.76+1.59a 2.26+0.18a
? 16.06+0.46h 2.52+0.28b
pibAR e ( sensilla chaetica, SC) o) 57.11+4.89a 4.14+0.30a
? 37.83+1.40b 5.55+0.44b
HEIE 4% (sensilla basiconica, SB) o 28.28+2.83a 3.19+0.58a
? 24.94+2.80b 4.39+0.43b
it 2% (sensilla coeloconica, SCO) o) 8.71+0.50a 8.31+1.06a
? 8.23+0.29b 9.13+0.53b
MEHETEAE (sensilla styloconica, SST) o 17.16+£0.71a 3.75+£0.43a
? 15.93+0.75b 5.06+0.62b
[ AR (sensilla squamiformia, SQ) ) 48.74+1.54a 2.07+0.15a
? 39.44+2.16b 2.17£0.29a

B AP RE AR EDE [R5 TP [R] R A R A A DA 22 5% (i-test, P<0.05)

Data are meanzstandard deviation. The different letters indicate significant difference between sexes (i-test, P<0.05).

B %%/E\—ﬁﬂj%iﬁ%ﬂ% Ak, 2R
SRR M B R BE A8 X M M 15 B R A
R = N TEE%&%L%&E - E N iR e

IER 3 EEY A AT A a3 S
2019) . #RAEF(2019b) IAH , ik BT IR 25 e 18 Jk
R FHEERY SN T, B TR A 2
KA BT AT, oA T4 (0 N T A v,
A i HAT IR BELSL , AT BRI D R T 5

T s X LA = Bh A g, Hbl_?qaLHiZI
JIF AT RIREERER RO S 2 5k D) hg , &
ZREAE Y (Di et al. ,2019) , b 5 0 8k 1% )
B I 2 B A3 A T SV A T R T T O
() I SR AR T K B AR e B AP e o 25 5%

HEIE I AN ELA WS T RE , A8 IR 7 AL %
ZUyhRE, H RS 5 B G B R B
o1, (H 32 2L AZ 2 32 RN KBRS R B IR - (W ak
HEAF,2004)  FHL ORI T AR B TR IE
TR 22 ] T e e 2 JRe 1 8 R R 5 3 ) W
KT

i HE T B BB TR 37 T W, R 2 K 2R
A AbmR Y ARAE (X HESE 2015) , BEHL BT
ﬂzﬁaﬂ’]ﬂa%ﬁﬁ@%ﬁaﬁ%ﬁ%ﬁ?ﬁﬁﬂw A X,
BWATH 2~4 NEHIE RS

FeHEIE RS 7E £ KR/ J\%mﬁc R o A Bl

HE dUi s b2 0E , § Lii‘@nm&ﬂ#ﬂ%ﬁﬁ:
% SRR LAY AR 2R I (W RS, 2016) .

T M )R I SR A L Y Y AR i ILIF
Ewﬁﬁﬁ*/\ﬁ%ﬁﬁ}mﬁ

R SR g e AR L Ancylis sativa Liu 22250
FN A gk Coleophora obducta Meyrick S E R
Huh S5 e B0 I RE TS HIAE AN 2, — A
h EEAAHUBUERSIIRE (R RLL55,2010) , HEHLET
TR I 08 2 SRSt 3 A T8 [

AR SR 3] Rt £ 1A 0 O A o A £ et v T
TSI AR 1) RS I A i 2 ) 3 A7 22 S e 0
YR B T I Lﬁ%%'ﬁiﬁ#%@ﬁﬂ
THINBER 4530 A7 18 5 Fig Az PR S5 3k — 25
e .

S

SR, DM, DAk, WA, UE R, 2020, EEE
IR A SRR IR A . AR bk K 3R, 48(3): 95—
99, 104.

FIERLL, WM, TRE, BN, BFEY, K40k, 2010.
AUk ( Sinopticula sinica Yang) filt £f1 B 2% B9 1 4l B %
WIEE. R LA 38(7) : 3499-3502.

FRET, ERW, RSN, A, F8, 2018, HERIE/N
B (HEAE BRI BT . SRR R



- 188 - YRR Journal of Biosafety

%30 %

IR, 40(3): 708-714.

ek, XURRHE, MREmS, X418, Mile, k4, 2016.
BR AR i i R ES B LES. & F R MR,
35(3) ; 282-285.

TUFE, mEE, BEE, KExs, T, AZE, 2015.
AESFR AR B I . AL AR, 41(5) ; 8-12.

PR, ZFFE, WETE, BiKER, WREHE, T, 2020. 4
o B O S 2k X B ST I BOE . A A F
3k, 29(2): 82-89.

XM, XIZ0ER, SK&AR, BRUMG, 2015, MIEEHE M flf 255
SRR aINEE. &7 2R, 34(3) ; 257-260.

o PRBR 2020, BEHE TR AL AR K PR ER. IR AR Ak
HHE (17): 102.

KATE, B, I, 2018, WZE7R Mk il A B B8 9 A 1
FBEILER. & F 2SR, 37(1): 77-83.

F &, ikKER, 2020. 2020 453 [ B b 5773 Mk & AT K A= i
JCTN. TR R & F AR, 42(5) : 1139-1145.

Sb g, 1993, A4S HUME MR fil M 09 BB g b E B &
I R, R & 3R, 36(4) ; 385-389.

SR, SRR, BRITNG, BREE, 2020. Fe/ING Ik ik £ AR
HIHRIES . £ %A 4R, 29(3) : 202-208.

T, SemEay, XA, SkERE, SkestE, EA, 2019b. 45
27 0 (530 B . 2 WRL ) fl £ JER S 19 B S A . A kA
% 55(5): 95-103.

Befls, #WE, MEIE, RS, LR, 2019a. T MER Al
fA RS IS 550 A, AR, 45(5) : 190-196.
RS, FhABE, Xk AE, RS, B R, 2010, JBB &
KAl o B Z A8 B PR SR M i B W 2R, e A5, 46

(11): 104-109, 191-194.

Wk A=, JREE, BRI 2004. iS5 4 o il £f 82
BRI MWL, AR IR, 19(3) : 96-99.

SkOHE, AARF, skmim, Ff, PRRAE, BE, B,
2019. AR R A Hh fole £y J2 &)y R SR IRRAR IS 1. Rk
F3IR, 62(6); 743-755.

AXTPH, B, BRYE, XIS, F 5, 2018, /N3 fih £ 8
PRI B L. F AR K 53R, 40(1) ; 58-62.
ANDREA D G, EMANUELA M, MARCO V R S, ROBERTO

R, 2012. Functional structure of antennal sensilla in the
myrmecophilous beetle Paussus favieri ( Coleoptera, Carabi-
dae, Paussini). Micron, 43(6) : 705-719.

DESHMUKH S, PAVITHRA H B, KALLESHWARAWASWA-

MY C M, SHIVANNA B K, MARUTHI M S, DAVID M S,
2020. Field efficacy of insecticides for management of inva-
sive fall armyworm, Spodoptera frugiperda ( J. E. Smith )
(Lepidoptera: Noctuidae) on Maize in India. Florida Enio-
mologist, 103(2); 221-227.

DIP A, PISTILLO M, GRIFFO R, GARONNA A P, GERMI-
NARA G S, 2019. Scanning electron microscopy of the an-
tennal sensilla and their secretion analysis in adults of Aro-
mia bungii ( Faldermann, 1835) ( Coleoptera, Cerambyci-
dae). Insects, 10(4) . 88.

KRISHNAN A, PRABHAKAR S, SUDARSN S, SANE S P,
2012. The neural mechanisms of antennal positioning in fly-
ing moths. The Journal of Experimental Biology, 215(17) :
3096-3105.

LIU F, LIF Y, ZHANG S F, KONG X B, ZHANG Z, 2019.
Ultrastructure of antennal sensilla of Erannis ankeraria
Staudinger ( Lepidoptera; Geometridae ). Microscopy Research

and Technique, 82(11) : 1903-1910.

MUHAMMAD B, PETER A, RICKARD I, MERVAT A S,
BILL S H, FREDRIK S, 2012. Spatial organization of an-
tennal olfactory sensory neurons in the female Spodoptera lit-
toralis moth; differences in sensitivity and temporal charac-
teristics. Chemical Senses, 37(7) : 613-629.

MWANJIA H N, MAULID W M, 2020. Effects of ento-
mopathogenic fungi (EPFs) and cropping systems on para-
sitoids of fall armyworm ( Spodoptera frugiperda) on maize
in eastern central, Tanzania. Biocontrol Science and Tech-
nology, 30(5) : 418-430.

REN L L, SHI J, ZHANG Y N, LUO Y Q, 2012. Antennal
morphology and sensillar ultrastructure of Dastarcus helopho-
roides (Fairmaire) ( Coleoptera: Bothrideridae). Micron, 43
(9):921-928.

SCHNEIDER, 1964. Insect antennae. Annual Review of Ento-
mology, 9(1) : 103-122.

SUKHMAN S, RUPESH R K. 2020. Exposure to polyphenol-
rich purple corn pericarp exiract restricts fall armyworm
(Spodoptera frugiperda) growth. Plant Signaling & Behav-
ior, 15(9): 1784545.

(AR . E)





