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Comparative studies on ultrastructure of sex pheromone
gland in female Scopula subpunctaria
at different developmental stages
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Abstract Different developmental stages of the sex pheromone gland of female Scopula subpunctaria Herrich-Schaeffer
were observed using SEM ( scanning electron microscope) and TEM ( transmission electron microscopy). The results show
that the pheromone gland is formed by hypertrophied epidermal cells which occupy an almost complete ring at the
intersegmental membrane between abdominal segments 8 and 9/10. Ultrastructure of the pheromone gland cells of mature
(3 day old) female moths revealed distinct features, such as well-developed microvilli, plasma membrane infoldings,
abundant lipid droplets, intercellular canals and desmosomes. Conversely, the pheromone gland cells of immature ( within
5 h after eclosion) female moths are smaller in size, the microvilli and plasma membrane infoldings are poorly developed
and the cytoplasm contains fewer intercellular canals and no lipid droplets.
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W ZE7 gk Sesamia nonagrioides [ VE R 7 T 55 7
FEE 8 BT Ry (AR (Sreng and Sreng, 1988) ;1M
SRR /NS i Plutella xylostella 1 Jig W) AS (U AE
TET55 8 A 9/10 19 [a) I, iR AL 45 %6 9/10 45 3
IS DA ) 1 L 11 R 1 240 i R 52 TG 28 L) 1T ) L e 4
Jfl (Chow, 1976) , BH&f 115 B 28 B4R 40 i 14 fie
AV PR VA S JBOME P 15 53R 0 Bl , i
XTGBT AE BB (4R B2 N T4 #k
T A AR ROM PSR A R .

PR, A 5% Sk 49 4 7 I8 B3R ( scanning
electron microscopy, SEM) F1i% &f i 7 i {55
(transmission electron microscopy, TEM ) 435I %f A
[7) 2 T RS A RUIE e gk 2 2 1 R AT 2 A
JER 200 ) R S AR AT T B EE . AR
HORIAFRTEAL &, A5 B R e B R R Y £
BUSER . IEEN X R B AR B Beh 22 5 8 2 1 4
MLAEH BEAT RS A SR T I RE 73 Ao ATy
WIS B R BB BGE AR DL R Ak 2738 TR AL I A
IEEEr A

1 #R57FE

1.1 #iXRER

AR RS R F i BT AR R D45, A
R R R, 7 2 B g A N TR (77
VLR i) PR IR 2 AR b AR A
BWEM(25 £1)C HEREE ] L D = 14: 10, AHXHE
FET5% + 5% o U BN M2k 0 2 B, B0 HRCPIA S
W H 1% 43 531 ke A [m] 58 P8 A 57, 30 1) 4 H IR L

10% S K .

1.2 ;&

SEYG A I, A5 AR R M ok e LR PR YR H
ZEHE, R, 2 B 3 B & B AP 4 5 h Py
B AE Ry B A oS AR e 1 P 4 P O 5% 114 5 45 S
bk, RS 7 O R H 8 b ik fm |, s
B R JE A, 1265 8 FNSE 9/10 JE 15 45 [a] A M
PN R . PR IR AESS 7 I Ab 1)
TR 5% N E
1.3 FHEBEEUR

FH 5% 1% — W 5E 3 h J5 ,pH H 7. 2 WL 92
MR BRIAREOR , LA BE K (MR 50% ,60%
70% 80% 90% Z,Ffii /K 4% 10 min, 100% Z, Fis /it
K10 min x 2 ¥, I A 5T, B4, H 57 S-
3400N FH HL W EE

1.4 EHHENE

5% e —FEE W E 3 h J5, pH R 7.2
T H R RR N L v R R AR EOR 1 % 1) R Vs YA 1]
JE 2 b, ] R B 22 i ik AR, TN TR A
BEBi K (v 50% 60% . 70% .80% 90% T i
7K 4% 10 min,100% P EAE7K 10 min x 2 ¥K) , £
W VIR G5, i i FH H A7 H-7650 37 FL B8
WMEETTHA IR

2 #ER5H5H

2.1 HEEREBRENALEMIMIEE

WHE I e LIS, 55 8 19/10 45 LH: 22 ] 9 7
[ — AR T2 7 BTN H ORISR 2 ik
HEAPEMLIR 25, 55 75 T 55 2K P T 29 % 90° |
T TERE A R S L, AR ] A 87 R
Ui R A o 24T Bk — 2D LS, R R A A7
T2 8.9/10 515 [A] 47 [ B b, Hh R KR O i
-z 20 it ( epithelial cells) 20 i%, %% 8 JE 7  #h
AR, TR ORI C E R Ak, HS O R o A
B o 5 9/10 JE Y R SRR AL L DR, A A AT
KA — BRI E |, i [R] (9 79 8] B TE W6 9% R 45
B (1A ) o MR IR AR SR 52 3 R Y
F IR Fr R SRS K KR, % A5 T 8.9/10 Ji]
IR R (K 1:B,C)  BiEAL TR 8
T4 535 BT 22 A 71 [] b (] I E S 26
9/10 JEATAE (I 1:D)



<1788 -

5 H B 244k Chinese Journal of Applied Entomology 48 &

E1 3 HERFRRIEREEMRBAMERELER

Fig.1 Scanning electron micrographs (SEM) of the terminal abdominal segments of the

mature (3 days old) female Scopula subpunctaria
A MEMRES 8.9/10 fE T A K L A] A4 5 [a] B (IM) , 35 T W Dorsal view of terminal abdominal segments 8
and 9/10 showing the intersegmental membrane (IM) between abdominal segments 8 and 9/10; B {ii F45
)% | K B ek 252 Long dome-shaped microtrichae of the IM ; C ;£ F75 i) 5 B30 M A A K iR
72 Spiny microtrichae with enlarged base of the IM; D2 F5&E A3 A {7 B The position of tow kinds
of microtrichae. 5 Scale bar: A and D = 50 um;B and C = 2 pm.
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22355 SR LB T B A TR B B I 1 J 20 1 WL 5%
T, FAA A L TE AR I/ LA R HG Py 4 o 448
A RS B MR A AR 40 M R BRSO
6] MAF AR R 22 5+ o
2.2.1 BFABESE (3 BiR) MR BREY

BT HLEE SR (18] 2) R W, 1 i 4 g &2 B )2
OIAGTET R T Jr . i T4 R R R
2 (cuticle ) 43 S | 3 2 (epicuticle ) F1 PN & {7
(endocuticle) (&1 2:A) o & OEIRM N FR L, JE
JEZ97 0. 05 wm, AR 388 J5 60 36 B B (80T,
H 22 J2 0 A R L, RS PRI A 9 [ R Ak Ao
AEAE BT IK2.75 um, FEPZ R LI

TR B AR 4B I 28 A IR A W) S 1 4 T AL AR 254
TENRET Iy AR AR A 1 — 2R 1 ~ 1.5
pm A (microvilli) 4548 (& 2: A) o PR 40
JRLAE 7 0 B A B R Y (81 JE S 8 4 B A%
(nucleus ) , FRTHE H FEA U] A B 2R R, S g
57 (heterochromatin ) 73 76 A 5t N JF 5 A % 5
(inner nuclear membrane) A% . K& W)U 55 4% Bl
A& (free ribosomes ) ZH i 1 20 Jfd 55 56 I () SE At 4
TEML 5T P B AT DL S 3k % L T A BT I ( rough
endoplasmic reticulum, RER ) ‘%48 F 40 Mg #% #b (
2:B) . 1EHJE IR KRN — A3 B 4
(vesicles) (B 2. B, C), K & £ K &
(mitochondria ) #4573 4 75 A 41 i BT v, IR
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I R AR (0 B E i (lipid droplets) ,
AR P, N A R BEAN R IR/ A — (] 2.
B) o 2 a] B ek ] DA 3k ) R i ) BT, A A 4
JERFRE ( desmosome ) Y77 AE (P 2:C) o 40 i Jo0JIEE
TETHI ) (A PN LS B9 — TT 5 — )= & JBE ( basement
membrane ) S 4%, 1X 2 A I AL B AL

Pabithy o o0 B B A T BE IR O, O 1 i BT
Bt T I R R A A R 20 S,
— &5 K B b BB N R ( plasma  membrane
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Fig.2 Electron micrographs of the pheromone gland cells of mature (3days old) female moth
A, JRARYN B N HFE 2 2544 Structure of gland cell and cuticle; B. JRAK4H M 45 ) Structure of gland cells;
C. WRAKRYHMIIE] 254 Structure between two gland cells.
3Kz (epicuticle, EP) |, JFifi N #8 ( plasma membrane infoldings, PM) , R & 7 (endocuticle, EN) , 4% E
(microvilli, ML), 40 )8 #% ( nucleus, N), #H 1 N it B ( rough endoplasmic reticulum, RER), i ( lipid
droplets, LD ), $& i ( vesicles, V), 40 §d #F ki ( desmosome, [ {4 i Sk white triangle ) | £& K7 {4
(mitochondria, HA{A=ff] black triangle). 5/ Scale bar:A-C = 2 pm.
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S (181 3) o B Jodi MO 25 A0 X /N 5l F , 4 i
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Z IO RAZ A A o IS P 70 19 2 A A Y
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Fig.3 Electron micrographs of the pheromone gland
cells of immature (in 5 h after eclosion) female moth
MMEAZ (nucleus, N) Zekif& (mitochondria, A7
=ffi black triangle) . F&ifl (vesicles, V). FrJ]X
Scale bar = 2 pm.

3 i

SR AT BEXT 3 H R RO
e P8 A i 149 W25 435 TR AIE S, ST () B L Bz 44
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Jo R PN R A B2 1 JBE 1Y) 3R e S5 45 4 (Percy and
MacDonald, 1987) . [A] 1H 4] Wiy 2% 43 U e gl 7 1
T REE I 1% I e A A R 7 A A A R T A
Jio (R N AMIRGE R E , A LE RS Y 538 H
E g P i A B AN A BR 7719 1] JEE 9 32 & ( Chow
et al. , 1976; Sreng et al. , 1988) . X, T4

TR A A R R 2 5 XA AT BE A T

B A A P A A o SO 3 3 AT B R Al —
IR LA TR A . AR 22 OC TR H MR R
IR AR A R RIS ARGE TE S, B R IR ROt
THT PN J5 10 2 e i 200 i 5 s 7 7 1) 45 AL (Percy and
MacDonald, 1987) , {H7EA S5 i A & B/ 26
LT3 SR A G TN BT 9 A7 7, HE TRt PR A R
W TAEE B A BHE AT T P I A 228, 2Bl
&ML EIRE & A2 7 Waku £ Sumimoto (1969 ) Xt T 42
% Bombyx mori BYWF5T, Ma #1 Roelofs (2002 ) X} F
M & K UE Ostrinia nubilalis AT,

SRS LR I, TE R R B 58 4 0 1 R 40 e
IR TR G B PN R RS R 4 TR ) PN e A
A B A A WY S R 2K, G RS 32 /)N o R L T 25
WY el /b, DAL A D b 2540 3 505 B R A K
BRI G o HLOC T 40 M 5 PN 45 b 40 i 45 g R 25
HIEAG R R G b e i 7 AN AE TR B R 5 il
FE NS A K e aE e IR E B o e i 24
TR AR AR S AR B R W& | AUE
. (Waku and Sumimoto, 1969 ; Percy, 1979; Ma
and Roelofs, 1995; 1] kB4, 2008 ), Xl H| Wi g
T AT AR B R A7 1 EORHE  Hx U T
JEARFEETAS ) A HETE , B = 205 1 A= P 1k~
MK KRR . Bjostad F1 Roelofs (1986 ) , Bjostad
&5 (1987) TEXT LI 2 Wk Argyrotaenia velutinana F
DU oK ML %) BF 5 v, i P R R R A il
TR RUET A L B, BRI R A UE B R 1
BHZE AR, BRI A UE B R At FE ™ 2k
PRt b, PR, SRR B R 7R B R 4B
A R TR B A A BT 2R IS, B
R 55 T8 6 2 M I 0 i e ELARR A S A,
BIRey AN i iy 2R 1w AR, 17 A R T K HH i B
()R e dz DS 7 53 90 4 PR 5 o P 5 1)
DA 3 i R W o ) 5 I DU 5 A 3 A ) 1)
MIsh iz A G, T ik 28 o) 4 34 55 204 #E K a2t fE
i, PRUHCTE P 2 ] L R 6% WL 4% 381 Ok 2 2 R AR A7 7
(BRARTESF,2008 ) . KRaEtpFE R WIME QR 2t
R S5 HCE) Mg A 64, Ma T Roelofs (2002 ) ,
Raina 45 (2000 ) ¥4 0 5% 1) 9 2 K¢ 1) 41 il 5] B2 ik 7
TEREEALIE , 3 2L T8 4548 N 215 8 2 il
MR EEEEAR o X TN A T B B e
20 e e F S R L 1T LA B R AR A s
7 SR A I 9T 4 At — 2 1 PR LA, (H 3%
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