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Ultrastructural observation of the ovipositor and its sensilla in 7irathaba rufivena

Walker
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Control of Tropical Plant Diseases and Pests, Ministry of Education, School of Tropical Agriculture and Forestry,
Hainan University, Danzhou 571700, Hainan Province, China)

Abstract: Tirathaba rufivena Walker is an important pest of palm plants, such as coconut, betel nut, and oil palm.
The ovipositor and its sensilla in female adults likely play crucial roles in locating suitable oviposition sites. In this
study, we used scanning electron microscopy (SEM) and transmission electron microscopy (TEM) to observe and
analyze the morphological structure of the ovipositor and the sensilla on it. The results revealed that the ovipositor
of T. rufivena is a telescopic tubular structure formed by the specialization of the 8" to 10" abdominal segments.
Four types of sensilla chaetica on the ovipositor were identified. Sensilla chaetica I and Il were long, slender,
hair-like structures that were straight and robust, located on the anal papillae and the 8" abdominal segment,
respectively. Sensilla chaetica III was shorter than I and II, but its length varies significantly, with visible dendritic
structures inside. Sensilla chaetica IV was sturdy with blunt, porous tips, mainly distributed on the outer edge of the

anal papillae's dorsal surface. Additionally, numerous microtrichia were widely distributed on the ovipositor. This
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study contributes to the further understanding of the oviposition behavior mechanism of 7. rufivena and provides a
scientific basis for developing green control methods such as plant-derived attractants and oviposition deterrents.
Key words: Tirathaba rufivena;, ovipositor; sensilla; scanning electron microscope; transmission electron

microscopy

E& O 7= O R RO R AR T IR 2 B, 2 P R RN = R Ak A P L T B VR A AR AR R,
T PR B UL DL AR B e AL BT 32, M PEVE BT Y BE, @R A B b R i B PRI B A AR
I BRI 245 (Calatayud e al., 2006; Hansson and Stensmyr, 2011) o 725028 &Mk B i 4hE
B, JETERUEINMAT N R AR E . TEFS O AR, B HOE I R R AR R A0 T Bl A 3 2 i DARR I
YR37 FTI3A % (Rebora et al., 2013; Klinner et al., 2016; BXZLEZE, 2020) o F2U08% oA £ Fsss,
AFENURUR RS . RS ANRIE RS, X SRR AN T 15 B BB IR . RS, G
BT P AN E RS, B B S P, 7R AR BRI AN = O AT 14 vh 2 G /E H (Chadha and Roome,
1980; X474, 2009; BAHFHESE, 2013; 5ki%, 2015; Mo, 2021) . fHEMERREEE P EME
Y bJE, EERPIH R b RS IR i 2 b A O AR B R RIS, LARR
AT O TR, ORI LRI Y AL SR, AT E A R A K O I DA Sk R A
K377 BB AL o

2L kAU Tirathaba rufivena Walker J& T-#@4## H Lepidoptera 5Bl Pyralidae, | 32246 T E[1JE Je ¥ .
OoRpair. e, B 2R EIRENEREY . IR R T A E DLy il a3y R 1 AR
R Kottt FERFET . BRI AR AR RHES), SRR A E RO B (BEBESE, 1991 Zhong
etal, 2017) o ZTRKAHUSEME R HOE F T 16 WITE 25 M4 0 JE B 3R (K A BR Bl T AR F= 51, &) SR 1 sl i SR 1
VU7 35 R SR R B S A R T = 00, AR /R R B R S Bl R A, 3870 R AU 2 HE B0 = ZE AR AR 1RO P
2 AL BB ANAERDON T, ARTRRE G, e Biia TAETT R 7RI AE (Zhou er al., 2022) o ARBFFUK
JEAE1 4 P B0 2T KA b 7= 2% A L IR I T A AN A EAT L5, 38 3 3 S PR 85 i 5 4 1
ISR AT I, Dt — 00t 0 20 KRR 7 B e med RO AL, 4R T BRSO [ 77 G B A B PR i
filt, TEJE % s B e S A B VR SRR S
1 MRE5RE
L1 ik HiR

21 KRR 77 T O 2 R Aol AaEe B b, A N AR RHETR FE 28°C+1°C, M 75%+10%, JtJE 1
16 L : 8 D 6 FiaFR. BUBPMLIG, 1AM 10% i B K AEE F7 40 7.
1.2 FEEB RS

B 5 SR BKARIE ME il T8I BT oK BATH Bk, AIRFIE AL, A FRESEIER
R, (FHE 8~10 W fgth, AN, AR NIRRT 8 RIS, B AR B Eh /KRR
BIED o K E R TEIAR A 2.5% 1 % —RE[E 5 3 h, T pH7.2 MIBEERZE vk 4 YK, FHR 10 min. 43
AR EE R 50%. 60%- 70%- 80%- 90%I1) LRFBEATBEEHiK, R MKIE 10 min, 55 HIEK LB K P
W, BFIR 10 mine CKEREAS F AR, 7= B 4% 10 L TR T 43 31 OBUTED R ARG ZERE b & by RO B8 B SR A



P4, [ SUS100 SRS s: (H, HA) MWEIFIL3r" U0 LIRS WA KA -
1.3 Bt REmbE

K= onds H 2.5% % /e[l € 24 h, H 0.1 MATERIRINGZ bk . AR5 FH 198K [ 7€ 2 h,  Jf 2808
KM 4 K, FEK 15 mine 23 BIFIREER 30%. 50%. 70%- 90%[HI Z RS BE ML /K, AR BEALEE 15 min,
R JEHTERK CIEIE K 2 0, BRI 20 mino K= DR FEA R AN S IR T, IR E T 60°C AR & 48 he fif
H Leica CM1950 Y] i #l (Leica Biosystems, #ZE) K#¢ U)K 50~70 nm W3, B T4M E, FFHBEER
BRFT IR e . A HT7700 &S 7 BB (HL, HA) MEFEA.
14 HBRGUMOSHEE

HIRLR A 5> N %5 52 B Zacharuk (1985) F1 Seada (2016) WIJ7ik. SRAUKISHIKE . HAEKNE
{8 Image pro plus X ff (Media Cybernetics, 32 ) 47, W& 1) Ze 53/ SPSS PASW Statistics 18
HATG T A .
2 RSN
2.1 FEORRRRYEARS

L KARIE = G0 38 N R 5 8~10 JE W RHL TR i vT B B AR B IR A (B 1-AD o 28 8 JIE Y R R,
IR, BRI R — &G (B 1-B) o WIS 2 2/3 A — R =MIHFRERE,
TR0 2 FF) 3 R AE T B 0 30 1/3 v ZRALIE B TR — 690 0E (B 1-C) o BRIBT = AT XA, 5 8 &
AN RS, REERAF. 9. 10 BIIRRILAR, B, Kinde, - RpEi, g
JZgEAAIRS (B 1-A. B) o IEHAZEERER, WHZm da s 28R, 2 r=onel, P
PREGEE TG R B, thefy —il, R — B =R (B 1-C) o 55 9. 10 JEH-FIFHON S 8 1775,
B ZFRIBFERR, BRRETMHEHER, ik (B 1-A) .



BT 2RI O 50t 22 R S A B e
Fig. 1 Light and scanning electron microscopy observations of the ovipositor of female Tirathaba rufivena
A, PRI ER BRGNS B, PSS C, PR AMEIW; 80 AS, H/\EYY; AP, TFLZE; Ov, 77UF4L. Note: A, Telescopic tubular structure
of ovipositor; B, Dorsal view of the ovipositor; C, Ventral view of the ovipositor; 8" AS, 8" abnormal segment; AP, Anal papillae; Ov, Ovipore.
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Fig.2 Morphological structure of different sensilla on the ovipositor of female Tirathaba rufivena
e A, FRERSE TR RSN E: B, RIS I AR EsNE: C, RS O AR s g D, AT IR I WA R &8 TV
RERRE WSS E, RUBEES TRES BN S F, RURERES O EH s ilgs: G, RIS I MESh e smes: H, RUBERE IV MBS s
MG 1, A THLFLR T M RS AR S IV IR RN EE: 1, A T4 8 MW MEBRHAMEENE: K, 240 TR EMERaas
WEE: CW, FEEE; SL, BEMER: P, fL. Note: A, SEM view of the Sch I; B, SEM view of the Sch II; C, SEM view of the Sch I1I; D, SEM view of the

Sch IV located along the outer edge of the dorsal surface of the anal papilla; E, TEM view of the Sch I; F, TEM view of the Sch II; G, TEM view of the Sch III; H,
TEM view of the Sch IV; I, SEM view of the Sch IV located along the inner edge of the ventral surface of the anal papilla; J, SEM view of the Mtr located on the
8™ abdominal segments; K, SEM view of the Mtr located on the anal papilla; CW, Cuticular wall; SL, Sensilla lymph; P, Pore.
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Table I Morphological characteristics of different sensilla on the ovipositor of Tirathaba rufivena
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between different sensilla types, while different lowercase letters indicated a significant difference between them (P<0.05).
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Fig. 3 The distribution of different sensilla on the ovipositor of female Tirathaba rufivena

e A, REFIISEIANALRE MM B, AR IIIRIEES 8 W E A C, AR INIBEBEAARBMA 2 40; D, AR5y
PHIERARTE S 8 JIE AT IR TH 143 4 - Note: A, The distribution of different sensilla on the dorsal side of the anal papilla; B, The distribution of different sensilla on the

dorsal side of the 8" abdominal segment; C, The distribution of different sensilla on the ventral side of the anal papilla; D, The distribution of different sensilla on

the ventral side of the 8th abdominal segments.
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