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Ultrastructure of the wax glands of different developmental
stages of Drosicha contrahens

ZHAO Xia-Xia~ WU San-An XU Han"

(The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China)

Abstract [Aim] Drosicha contrahens is one of the most important pests on forest trees. To study the ultrastructure of the
major wax glands and wax secretions of male and female D. contrahens at different stages of development. [Methods] Detailed
photographs of each instar were taken using scanning electron microscopy (SEM). [Results] The results revealed that the
males and females have two types of multilocular pores; single-centered and double-centered. There are also differences in the
types of glands, and in the morphology of homologous glands between the sexes, as well as variations in the internal structure
of homologous glands of different developmental stages. This species begins to secrete wax at the first-instar nymph stage.
Wax secretion are of two types: Smooth C-shaped wax filaments secreted by the outer loculi of multilocular pores, and smooth
solid long wax filaments secreted by the inner loculi of multilocular pores. Because of changes in the morphology of their
outer loculi, adult males secrete C-shaped wax filaments with longitudinal ridges in the center. [Conclusion] The number of
multilocular pores gradually increases as female larvae grow and develop, so that wax secretions gradually cover their entire
body surface which may protect them from external damage. The multilocular pores around the vulva secrete a sufficient
amount of curved wax filaments that adhere to the body surface, protecting the vulva from honeydew contamination, as well as
wrapping around the egg particles in the later stages of female development to prevent them from sticking together. The
number of glands in males also increased until the pupal stage, but male pupae and adults have significantly fewer glands than
earlier developmental stages, suggesting an adaptive adjustment during development. In addition, the morphology of
D. contrahens multilocular pores is taxonomically important.
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Fig. 1 Ecological photographs of Drosicha contrahens
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Tablel List of experimental species of scale insects

s A1)
P N N e e
Insect stage Number of i i Location Host
g specimens (ind.) Collection time 1
(year-month-day)
1 i 6 2024-03-11 e mipfoll RgAe X RN R ET
Ist instar nymph Beijing Forestry University campus ~ Chaenomeles cathayensis,
Fraxinus pennsylvanica

2 AR 6 2024-03-28  JemtARll RERLIX EVINGE S

2nd instar nymph Beijing Forestry University campus Chaenomeles cathayensis

3 f M 6 2024-04-01,  Jpmubfoll KA X AR 5

3rd instar female 2024-04-11 Beijing Forestry University campus  Chaenomeles cathayensis
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1.2 HEREMDHE IR R B Rt sR

BRSO U 1 b, e A 5% 1 I ol
T /N 6 ) R 452 22 A il R, AR IR MR R
75% . 80%. 85%. 90%. 95%Fil 100%Z BB K ,
AYR A% 10 min ( Jiang and Hua, 2015; G2k,

2016 ) JB/KJE PR TRUT BRI, iEsUT
BV TR ( H 57, ES-2030) 24 h 80T
Mo BaEHORMTHEARSG L, B K Tmi4
6 min Ji5, HHHIHE R ( HZ-3400 N,
B 10 kV ) WEE | F0H6E HUARSR 1 MR I BRI 1
LR (EE, 2018 ),



<1114 -

L L HL 244 Chinese Journal of Applied Entomology 62 &

WS IR )R T EE 0 2 5 3% (2020 ) 5§
ik, FERLEE (COIC ZSA0850 stereoscopic
microscope ) I~ PRI JTUAF X 58 58 1) 2R I J8 4 iy,
F:45 T/ B il Rl 45 22 3 AR 5 00, B8 0 4 i
Yo BTG, KiTHEAG b, B R T
4> 6 min, J5 AR RGNS ikmik
B TS DA 00 )RR AR A B> O R A0 5 T T 12
B 6 kA, R —TRAIIEE 3 L b,
HLBE 2 SR A AR 2 B WiBer- (2011 ),

2 H#RESWH

2.1 1#E AR R R BB R
1 # OARSrHERE, RK 1.5-1.6 mm, 1A%

Wl KRBT, A ate (K2 A), Z5LUR
HE] B ALAR AL (& 2: B), MNSLZ IR A R
fbbs (K 2: B), shg—R A ERIEALARIML,
SMLAIIAT —282 (18 2. C). AR LB A
[ 20 S0 L 1A LR 2 4 P AL R R AA TR O B
ZALIRRIRUL ZFLMR o 1l R A B 2 FL
g (K 2. B), HAE 4.33-5.86 um, WILERE
0.98-1.15 pm, EAE{LFFFE 1.23-1.32 pm, D HEHL
A= T HE T o AS [R5 A0 Z LIRS
Bom A, H 4-8 4 FM L, /ML EAE 1.12-1.37 pm.,
ST ALT TR FE LS A1 DAL R R 6-8
AL, T B30 AR AR £ s 22 7 A L A S
75 MRS b ZFLARE 5-8 NMAML, %K
G TR BN . X0 22 FLR 43 26 3 e s

2 FIERY 1REREHEERE
Fig. 2 Scanning electron microscope diagram of Drosicha contrahens 1st instar nymph

AL IEA RFFEDW; B, XLOZSUIRMBEIENAL; C. BULZALIRAEBDESML; D. IEFEMS IR0 2L
a: IELEIMESIYNSL; b BEALRE; c: AML; d: TR, e Bk,
A. Dorsal view of 1st instar nymph; B. Double-centered multilocular pores with circular inner loculi; C. Double-centered
multilocular pores with semicircular outer loculi; D. Double-centered multilocular pores of wax secretion which is seizing wax.
a: Inner loculi which wax is being secreted; b: Sclerotic spacer; c: Outer loculi; d: Solid long filament; e: Bent wax filaments.
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B3 FIE&EH 2= RAKERE
Fig. 3 Scanning electron microscope diagram of Drosicha contrahens 2nd instar nymph

A2 BT EW; B, XCOGZALIR; C. HLGZFLIR; D PO RS 22 R E 0 5
E. JET WIS 22 )0 s F. WSSO 2 AL . a: IETEIISAIAAL; be SML; o SEOKEEZZ,
d: ZlihE22z; e WHMFLZMEBURIW; £ 17 1 22 S BURR .
A. Dorsal view of 2nd instar nymph; B. Double-centered multilocular pores; C. Single-celled multilocular pores;
D. Localized view of wax filaments on both sides of the dorsal; E. Localized view of the thoracic spiracle the ventral surface;
F. Double-centered multilocular pores of wax secretion which is seizing wax. a: Inner loculi which wax is being; b: Outer
loculi; c: Solid long filament; d: Bent wax filaments; e: Wax filaments piled up on the dorsal and placed in a large view;
f: Wax filaments piled up on the ventral surface and placed in a large view.
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4 FILEZBY 3 ik RPAMBERE
Fig. 4 Scanning electron microscopy of Drosicha contrahens male and female 3rd instar nymph

A3 IR R B. 3 WA UL C. WO Z LR D. LR INLO 2R E. B 24U
F. WMER O 2L G ALLZALER; H. MERLL 2L, a: A48; b Mlc: ToREALIRAILONAL;
d: SMfLs e: ST KBEZZ; 0 W22, g M he WISFIBRESS AN AL i JLORKETZ; j. i,

A. Ventral view of female 3rd instar nymph; B. Ventral view of male 3rd instar nymph; C. Double-centered multilocular
pores; D. Double-centered multilocular pores without sclerotic; E. Single-celled multilocular pores; F. Single-centered
multilocular pores on the abdomen that is secreting wax; G. Double-centered multilocular pores; H. Double-centered
multilocular pores of wax secretion which is seizing wax. a: Mouthpart; b and c: Double-centered inner loculi without
hardened septum; d: Outer loculi; e: Solid long filament; f: Bent wax filaments;

g and h: Inner loculi at the end of waxing and wax segregation; i: Solid long filament; j: Bent wax filaments.
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Fig. 5 Scanning electron micrograph of Drosicha contrahens male pupa

A BT B, BULZALIR; C. BLLZALNR; D, HERUR PRRE 22O
a: WERCEBUEENEEGTRIACR: b SLORKETZ; o TSI H 22,
A. Dorsal view of male pupa; B. Double-centered multilocular pores; C. Single-celled multilocular pores;
D. Stacks of both wax filaments put on a large view. a: Slightly semicircular but with subangular inner wall;
b: Solid long filament; c¢: Wax filaments curved and slightly longitudinally ridged.
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MR 4.2-6.4 mm (& 6: F), W
WAL E L ZFLR (B 6: G), HAiE 10.24-
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Fig. 6 Scanning electron microscopy of Drosicha contrahens male and female adult

A BE R ; B, BULZFLAR; C. BROZFLR; D. MEASCRONE R IR B, WIS XL0 ZFUR;
F. Ml W ; G OB, H MKW, a: KAFL; b /IATL; o STOKEEZZ; d: S,
e: RSP SO Z s £ ZhiE22; g BFUENSL; he APRSML: i i BYUE H 2 DR i i 22
A. Dorsal view of female adult; B. Double-centered multilocular pores; C. Single-celled multilocular pores;
D. Eggs in the oocysts of adult females; E. Wax filaments secreted by double-centered multilocular pores;
F. Dorsal view of male adult; G. Single-celled multilocular pores; H. wax filament on a large scale.

a: Large inner loculi; b: Small inner loculi; c: Solid long filament; d: Bent wax filaments; e: Solid long wax

filaments secreted by the large inner loculi; f: Bent wax filaments; g: Round inner loculi; h: Horned outer loculi;
i: Short wax filaments with longitudinal ridges in the center and curved into rings.
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FLAERIE | B0 e i 1-FL IS fRF [ (E N BE
UTALAPIR , TTAE R SR ZFLI A AR 5 X
AN 22 4Ll C RV iR S A% 6
ONDEER s IER L ULTEER 6 ERCRI DIW RN
JEL W 22 o RIS T B LA I R AR B BE 5 A
BIR, i oA e B At b 28 py el i B AT SR AL
B

s o

IR JE 4 S AN [R) & 7 B BRI S R R
FEAEEA 1 AR XL Z2 AL 1 e
WS RRAA, T 2 85 3 WA HL LA KM R A A7
FE Lo BRI 25 FL R P I TR0 A 0 A T e o
SUFE 2 W4 RN A7 A8 XL AL 2 LR P 2
TRLIRIE AR, 3 % T S Al ol R A7 A — Tl
BERRR (3 MR L XLO ZFUNR, HER e HLp
DEFLR) o

FEZR B 48 I (A AR TR 2 8 B B, il s H
() A SR R HL 43 1) s sy 5 R o S 3 1
B ARk o S R AR5 B R 1 K T 4 T G
%, Hb e iz 30, fAAr fURR I i —
JEECE 22 X2 B mE AR YIEE,
AE 5 15 Bl B R R O AS )R BE 1 5
(Foldi, 1981 ) o MRAA S IA 1) i 2238 # #K i 22 C
e, HA s SRk R T RE,
I+ HHBA sk M, T 1K 35 22 FLiR( Ulgentiirk,
2003 ) o BLAMEBAT TN, BRREE B 3 i HEA
R R K, M RCR I, B
1) RS 53 D F2 B0 P s 22 B R OAE  ZRALL A B 5 7
R AR BIAEL . JEIRE . R RIZRE i
BHE A )z s, MERC R BT TR 1 2 5L
J 53 A ) 05 22 AN RE RS BT 1 26 #8154 BT] , i
FEDRLR A W — 2 55 B R 2, B 1k SRR %
R TR ( Takagi, 1990; Foldi, 1991,
1997; Takagietal., 1997; B, 2001; 5KHt
WS, 2011; Emm, 2013; ®Keik, 2016)
7 0 243 i e PP R A 50 A M ) 2 i A
W A Ra g, SR UE AT B R, iR
PRI SR D, I 22 3 I AR R D, X —
A W R R IR IE R ) K B A B TE
WD 2 W I, e T B R R R T I IR
B, DO R AR 0 U8 i T BE X PR B AR 2 G
B, UL ARBCRE N . FEASRIE, M HRAE
L, HAAEIR IS R A R . ARSI I 1
Py B 57 A 2 7 S AR TRAT e T RN B R
TR A SE AL . TS DI RE AN P L
B s D EE B R (RAFa 45, 2002;
X EE, 2003 ) .

BRI A2 A T i B I F AR . B



4 11 XIS A5 R I 4 9 A [ L I AR P 4 R 5

« 1121 -

S TR 2 SN IAR E AL, ZR A D6 0 A 114
IR s SO 1 e = i (1) B L D R D R
[ B 4 Wy Mk i A S A 3k 0 R e L s sy F 5
(Ahmad et al., 2020) . %R RS RRAETE
HULZAUIE . SO Z LR DL R ROBALAR 3 Fhi2
TR T 4R I 8 o o A LA B0 2 LR
O ZFLIRPIFIETY . AN, o [ 4 0y Bl A XL
O ZFLUIR LR/ N—80, H AL A 4
WATIIRE , 17T AR IV JE8 200 i 0 P XL 22 AL P AL
R KNA—IFAFL, HAERNFLEA 753w
il o T ELAT# BT X 2 LR E 10-12 ML,
TS AR ST 7 45 ot B DAk ) 2L R 5-7 4>
ML SRR R GBI R AR L, A58 4
0y 4 B HR LA T o 22 LR —— X0 22 FL A A B
OZFLIE, BXLO 2L IR /N —, B
B RNFLEF W TIHE o 0 I R 2 ity ik B e i
TRINA 3 Fh2EA . 2 KREFLIR . St/ N2 FLAR
FORLC 7N Z2 LR C 5 PR 4300 %o o A SC I L 22
FLARFORLL ZFLME ) (BKkHaIgSE, 2011) , TR
SR AW 1 cerya aegyptiaca M i H H P Fp AL .
Bl Z LR TC.O 2L CiRHagEssE, 2011) o

ARG 7R T AR 0 8 40 g b et AR A A [
KB B2 5 RIS RIES , N4 e 4R EL
S ARERAL T WA TR A , o A S AR B 4
W iR AL TS S %,
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