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Ultrastructure of Ericerus pela (Chavannes) nymph mouthparts
and ecological adaptations
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Abstract: The ultrastructure of nymph mouthparts of the Chinese white wax scale (CWWS), Ericerus pela, consists
internally of the crumena, tentorium, the stylet bundle, comprised of two mandibular stylets and two maxillary stylets,
and the external clypeolabral shield, labium and sensilla. The mouthpart morphology and structures of the female nymphs
are similar to the male. The mouthparts of CWWS have significantly different features in comparison to aphids and other
coccids. First, the mouthparts of CWWS have a crumena and a developed tentorium. Second, the labrum is highly
degraded and the labium is short and one-segmented. Third, the maxillary stylets have two ‘T’ type locks. Lastly, the hairs
of the mouthpart are sparse and the sensilla are simple. As the labrum and labium of CWWS displayed a high degree of
degradation and the tentorium was found to be highly developed, the stretching of the stylet bundle was considered to be
controlled by the tentorium and crumena together. Furthermore, the degraded sensilla may be related to a specialization of
feeding behavior. There were no significant differences in the length and diameter of the stylet bundles between the
female and male. However, the length and diameter of the stylet bundles were significantly different between the first
instar nymphs and the second instar nymphs. The first instar nymphs had stylet fascicles that were shorter and soft and
initially lived on the leaves of the host trees, presumably because the leaves were thinner and they were able to pierce
the leaves while the stylet bundle was relatively soft. However, the second instar nymphs had stylet bundles that were
relatively hard. After the numphs molted, the degree of ossification of the stylet bundles was enhanced (increased) and the
nymphs returned to the branches for living, where the strengthened stylet bundles may provide a better adaption for the
thicker bark. [0]All told, the first and second stage instar CWWS nymphs switched from leaves to the branches in order
to find a safe habitat and stable food source.
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[ R 3 00 W 9B A0 53 U 26 MR A A W T 5 R 35 B
MYE RN, (Miles, 1968, 1972, 1999; Powell et al,
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Scanning electron microscope and transmission electron microscope images of the mouthpart of the
Ericerus pela(Chavannes) nymphs

a) SRR LA E; b) BN BB EIRS.LD); o) FREEM AR ) HEFRGEG o) HEFRBEDIE; ) T EEsisr .

a) Position of mouthparts situated in the ventral head; b) Sensilla trichodea I of the clypeolabral shield; c) The posterior view of the sensilla distributed on the
labium; d) Stylet bundle diversion; e) Transverse section of the stylet bundles; f) Locked ways of the maxillary stylets.

an: filtffi Antennae; pe: i i /£ Prothorax legs; lc: JE3EAR Clypeolabral shield; b: T )& Labium; Iba: | J§4% Labial tip; lbc: T 574 Labial groove; S.tII~MV:
BIREAE Sensilla trichodea II~TV; Sc:  HEFEE4% Sensilla basiconica; st: 4] Stylet; md; 564l Mandibulary stylets; mx: | %§%]" Maxillary stylets; DL:
81 Dorsal lock; ML: "4 Middle lock; VL: &% Ventral lock; FC: &%)%% Food canal; SC: My 5 Saliva canal; NT: #Z:# 58 Neurodendrite; RMx:
41 Rkl Rght maxillary stylets; RMd: 47 %% Right mandibulary stylets; LMx: 72 F56%] Left maxillary stylets; LMd: /2 [-58%] Left mandibulary stylet;
A: B84 14 Right upper hook of dorsal lock; A': 18 /7 I T-TE4 Left upper ‘“T’type lock of dorsal lock; B: T #i47 T #J Right lower hook of dorsal lock;
B': 475N EH Left lower straight hook of dorsal lock; C: 47 I %4 Right upper straight hook of middle lock; C': Wl 72 R IZEH Left clavate lock
of middle lock; D: 847 T-JE4H Right ‘T’type lock of middle lock; D': "4/ F44 Left lower of middle lock; E: ME#i47 T-JE8H Right ‘T’type lock of

ventral lock; E': JE#{/c T4 Left lower of ventral lock; LMdl: /¢ I-5§%l5€ Protuberance of left mandibulary stylets; RMd1: A7 %8458 Protuberance of
Right mandibulary stylets.

Fig. 1
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Fig. 2 Micrograph of the crumena and tentorium of Ericerus pela (Chavannes) nymphs

a:

%% Crumena; b: %51F Tentorium; aa: Anterior arm FE; ct: %F4 & Corpotemorium; cr: [1%"% Crumena; h: M T Hypopharynx; hp: HEAR

Hypopharyngial plate; hw: Wf## Hypopharyngial wing; Ib: T J& Labium; les: llJ§%E Lateral clypeal sulcus; st: 1415 Stylet bundle.

F1 TREMEFFNER A REROSHKE LR
Tab.1 Comparison of the stylet length from nymphs of
E. pela measured by different methods

. H¥%/um fi# il /um 1 BE/um
Tk ; .
Direct Anatomical Electron
Methods
measurement measurement measurement
LI 72~412 380~460 156~256
Range
ME P
Female Mean 220 415 196
i
D 107 27 29
Yl 22~403 380~460 181~430
Range
Medt P
Male Mean 294 414 232
bRk
sD 106 30 70

Fg(z‘ 42)=49.74, F'g(zv 42)=1 814, F(),05=3.22e

KB, AR R DA SEpr K, B, Bk mE K
J 05 E A R A

JEEIHE S AT B VRSP RS Ar o 415
um Fl 414 pm, Z7AEEE 3)(P>0.05, -K15).
JE WA G R 5, A% BRGS0 R T AT, A
UM BESE N 197 pm, ME. HERT SOV
FEZr 5120 595 um A1 612 pm, % 5 AN B2 (K
3)(P>0.05, Ky EM BT B AR 2
2 (P<0.05, t-#56)( 3).
23 EM. ENEROSELEELER

B E B OV RO g OE 2 e, PR EAR
1.6 pmy SEFFHE. HER BUOE IO C % R, P
YIHAN 52 ym(B 4). @M @A RIE R E
25 B (P<0.05, K56 ) (K 4). B, s HUlsi

B, PEPRKE S BRI, HEmgn 3 1%
PAE.

O M- Fixing leaves
700 M SEFF Fixing branches
b

600

K J#/Length (um)
—_— [ 8] o oS W
(=] (=) (=] j=) (=3
(=) (=) (=) (=) (=)

i Female Jfi s Male

K3 oy O B R
Fig. 3 Comparison of the stylet length of the Chinese
white wax scale nymphs

O &M Fixing leaves
B EFF Fixing branches
b

HAE/Diameter (um)
3] w2 + w
I
I

—_
T

it 1 Female Tt Male

K4 oy dun s E AR B
Fig. 4 Comparison of the stylet diameter of the Chinese
white wax scale nymphs
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Tab. 2 Differences in mouthpart structure between Chinese white wax scale and aphids

SERPFAE Structure [ i Chinese white wax scale uiF H1. Aphids
JE LA e 1
Clypeolabral shield BRIY. AT LA x
LT B KN, ARG Bk, 4

abium

P 3 SR, BT B %
Crumena
fﬁ . Rk, (UBEZ FWEAT R Rik

entorium
‘S—t'@*“{”m . VRS R, SEA A2 e 1153 PR I

ylet bundle coiled
. AL UOR, SN, R A A AL UOR, SN, R A AL
l\ffﬂlary TRAFEL. HETE BRI T- T B BRI F 5 S b L S A
"jfi@ G0 T2 R, BB G0 T2 R, BB

aliva canal
s TR BRI L B BB AR,
Food calal
B WIEH D, R —, IR 1 MBIRRES, TS RBIBRE, Bt HBR. M. apa
Sensilla A BARIERT 3 WS FIHE LIRS 1 0] PNEE =

3 i SEFI b RSN, ED R e DE R
Y b Do
A EE A48 ) & A 45 (Beardsley & Gonzalez,
31 BHEHREFERAOSRSS 1975).

0 e R H SR A RS ARL, L
B HEAH, EEEX BT T AR RO FER
th, BN, AT DasEEs IR, WIERD., N
WEZRF RN (1) FES R BB S AR,
7 e R (2) FEIB RN AN
HETE 4k, oA (B th R 2B B4k, 10 Bk
SRS 3R FIHE T S 10 (3) MR e 1 i,
BRI T T s, HEFHRE B F9iEhes 1L,
FEEF AT 1 RREDIRAL, 2Rkl By RSEE, B
SEHEMMAEMAL, DB R 2 )i BAT R
FEThfi(Pollard, 1973); (4) LEEHDZAER], i
WIS BN, INGA ZIN, D5 T DIRI4
Z1(Zhao et al, 2010); (5) FHUEFAMEOLHY . R, @
I T TS BI R IE h BURT ToJ J B fi  T
SR SE, UFBH N SE ) ) RS A 2
I A2 FH M 52 oy WA VR, M WS EY
(Pollard, 1973). HUE RIS HEH LG L. T

I e VR ESRSE S R M A2, 1
Wy A R P IR R VBT A A o 22 2 1) Ak
SERJFFAE . Forbes (1966)7EuA Ht M4 o -5 A B
M ARANN, I B4 T Lo 412340 i s
A5 KB o Pesson (1944) iR T 4w 45 iy
(Icerya purchasi)l1EF FSEAAAEA A A2, Brozek
(2006)F1E 7 Fhigr HUME RS HL VA AORE D) T E T 5
Won by FEEE e, B, s e s eh
2 I B A BB A A R AL A T K
5.
32 AMHSHHRNOREHESR

P RO L 128 A8 T S R L 9 4R S R
fE EAFAE ) W3 22 e R 80T 3 A SR 4 AL
T ZE0 o e R SR, 0y, AR, A
Z R e B VRN, s EF s (Miles, 1968;
Ugzest et al, 2010). I dL 14§ DAL BT AN 2,
] BE e A B4 ] (Beardsley & Gonzalez,
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1975). FIE UL ds i Bz VERALAT, BRI, ATRE
WIS BT AR I AT 33 [ s LB

P ORI S U A RN g R AR AL,
LG R, w iR AR, ANEEE A ZIRE, R
B S H 5 0 ) D VAR TR, SR ) )
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33 AEAORKEENY

W S ER MBS D R IR A L
# HEEAT IR, 1M SRGK AR (Koteja,
1985). 1 da 47 Hy L1 g AE B s /D IR AL, AN LB
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R A 2 B BRI B URPSR, R S R IE
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AL, TR I ME R S 73 WA M T e
VA, (AN B SR AL ) JIORE N b R A
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RRIPE . Bk, s g O 38 AR AR 5 I
MURF (27 A2 SV O, PRI AR e 5 FLRIERAT Ay
FHG.

P R SAS . Ak s TR B, TR
TR TGRSR RS, T R SE R ) 5,
MR IR IERT S b L A S ARG . g A

W B2 U 502 A 2 TR I A TR B RN B T B ik
B> T-JE4R (Zhao et al, 2010; Forbes, 1966; Pollard,
1973). T-JEAVUHE LA BOR BT 20 &, 17 e T Bt i )
TERUAE B . F RS, 207y, HERARIREE TR
&, 3R EAT N ZIRE R, R s H A R
A (Forbes, 1966). M dtHIMx, TIER/N,
FURF A 5 e 4 1 R, 20 i) VB IR BT SN
M Hs S EHT 45 R (Snodgrass, 1935). #r it
3O VB SR S I s 5 ) E T 4 S NPT RENR o
ptk, W RS A B TR B KA, LA
I A ] 3 AN B 1R 2 A T R 4 4 e i S AN
VY. Ik, W HORRERR AR 2 R AR T I
¥ 8l 2 A H A Bl 6 28 5 [ 58 A3 (Foldi, 1997
Gullan & Kosztarab, 1997), " 5El 2 20 5% ik & R
E B SR M Y 52 1 E s A
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1 s ] 7 R AR AN TR ) 27 S L 2R 2 TR
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W ) DB AR S D AR G, e EANTE
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