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Ultrastructure of the female reproductive system of Lycorma delicatula

( Hemiptera: Fulgoridae )

LIU Jia-Ning, QIN Dao-Zheng™ ( College of Plant Protection, Northwest A&F University, Yangling,
Shaanxi 712100, China)

Abstract: [ Aim] This study aims to clarify the whole morphology and ultrastructure characteristics of the
female reproductive system of the spotted lanternfly, Lycorma delicatula, so as to provide more
morphological evidence for the taxonomy and phylogenetic analysis of the superfamily Fulgoroidea.
[ Methods] The general morphology and ultrastructure of the reproductive system of female adult of L.
delicutula were observed by light microscope and transmission electron microscope. [ Results] The
reproductive system of female adult of L. delicatula mainly includes one pair of ovaries, one common
oviduct, one bursa copulatrix, one bursa copulatrix duct, one anterior vagina, one posterior vagina, one
spermatheca, one ductus receptaculi and two spermathecal accessory glands. The ovary is telotrophic and

consists of 14 ovarian tubules, the egg chamber is composed of tunica propria, follicular cells and
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oocytes, and trophoblasts in ovarioles are clearly visible. The common oviduct is located at the ventral
part of the anterior vagina, and comprised of lumen, epithelial cells, muscle sheath and basement
membrane. The bursa copulatrix is spherical, and the wall is composed of epithelial cells, muscle layer
and basement membrane. The bursa copulatrix duct is cylindrical, connecting with bursa copulatrix and
posterior vagina, and comprised of muscle sheath, epithelial cell and lumen. The ultrastructure of the
anterior and posterior vagina is similar, mainly composed of muscle sheath, basement membrane, epithelial
cells and lumen, but there are secretory granules around the nucleus of the posterior vagina epithelial
cells and lots of microvilli in the lumen, while there are lots of vesicles in the anterior vagina wall. The
ductus receptaculi extends from the end of common oviduct to spermatheca and consists of basement
membrane, thick muscular sheath and lumen. The spermatheca is saclike and slightly enlarged at the proximal
end of the ductus receptaculi, and composed of muscle sheath, basement membrane, epithelial cells and
lumen. The female spermathecal accessory gland is located at the end of the spermatheca, and in the
from of a uniform spiral tube mainly composed of muscle layer, epithelial cell layer and the central lumen
of the accessory gland. [ Conclusion] The reproductive system of female adult of L. delicutula is similar
to those of the previously reported fulgoroid groups, but the number of ovarian tubules differs from those
of other families. The morphological characteristics of female accessory glands and spermathecal gland
differ among families in the suborder Auchenorrhyncha. The ultrastructure of L. delicatula is also
somewhat different from that of the species in Cicadelloidea and Cercopoidea. Whether these differences
can be used for the division of higher taxa of Auchenorrhyncha needs to be studied further.
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transmission electron microscope

B R A58 2R e 02 B o A S A I SR A Y
frE, HAL 3 FN ) RE 2 T B A B RE ) R 1
(A, 5 B R R B T R B DA DG (R 1 3&
&% 2001; FRHE, 2004 ; Klowden, 2008) ., W95
HUA B FR G0 W TS R AR, AT T R 2R
(3 KM BT LUN RGER B KRR it i 2
AR

I 2 R ( Fulgoroidea ) J2 2 ## H ( Hemiptera )
Sk WlE H (Auchenorthyncha ) H— AN BORG2ERE, H
RIELIC 2 1 500 J& 13 600 ZFf, )12 43045 T 5
R # X (R B OV A& %, 2012; Bourgoin,
2019) . ZEREL N A M, — SoFh A AT DLAL 4K
TP BRI , 2 AR AR 7 ) B 225 1 ( Yang et
al., 2015 ; Zhang et al., 2019) , £ Jcif W SR B B
PR 2B T R S R S R I s A i e 2, |
FI A WL Ammar (1985 ) #F 5% T £ oK 46 3 € &l
Peregrinus maidis B 53 (/IR E5 A8 , 75 & & 19 O BE 40
B AR & LT 25 1K ; Bourgoin il Huang (1991) DA M
Bourgoin (1993 ) B 1" & WAV, H B HMErEAE 58 R 58
%6 25 s Bourgoin 1 O'Brien (1094) 55 T b
Bl Odontoptera toulgoeti FMEYE A 5H R G, $EAL T
TR FIE 25 D" Urso 25 (2005 ) e B e iR} e

Cixidia sikaniae T/~ 9P A7 6 NI ELAE | I LA SN
UP E5 85 . Michalik 2 (2009 ) Fl1 Szklarzewicz 25 (2007 )
O3 WL T ik 32 5 R Civius nervosus | 1l Jb %
Javesella pellucida F11 Conomelus anceps P 51 #E 145
g, e BG5S A 30 ) BB 240 i R 9% 5% 40 i A T
VRS, BRI L K 2 PR GE OR BR A0 M HES s AR
(2011) FIARYLAE (2011) 4 T 2 ik s W Salurnis
marginella )\ )5 ] 3R EWE Ricania speculum | B A< 1
Wf Lycorma delicatula F1 Fii |~ ¥ W W Ricania
sublimata WEPEAEFE R S8, JFRAE T HH I A9 S 45AE
Ko e, A S HE IR B R MEE A 5 2R G0 HE 4l i —
FLAR WLARIE

BEAC WE W Lycorma delicatula 5 J& B W 2L R
( Fulgoroidea ) it Wi &} ( Fulgoridae ) B A< i 1 &
Lycorma ,iZ A AL 8 T [, 5 Y H R Fom i = Ep
J& R L HAS s A AT R 5K, F2 A LY
Fe AR M AR Z (Kim et al., 2013; Yang et al.,
2014) , AERIE AL, 45 24 M Ay 7 4 SR B
FebAE S ™ B ol # ( Barringer et al., 2015; Dara et
al., 2015) . AHF5E R FOG W A0E A 2 v 7 12
TBEHE AR, LA B A it Mo (o 44 1 7 R S R AR 3
LBt B 7E IR H 3 24 I A MR E
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Syl iR B A 2 RS BEAL I ST S A 5 22 i
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1 MRS

1.1 #iREH

PEARHEWR L. delicatula 1§ B F 2018 4E 9 A% H
PRt (34°29'32"N, 108°6'91"E ) , R A (A5 i e
HUbRA TS HU P A ] S 6 2 T TR A )
1.2 XEFBRIEUR

HE TG R OHE B LR T 2% W TR R 22 P TR W
( phosphate buffered saline, PBS) (0. 1 mol/L, pH
7.2) WM AR B b TR R (RS
Jiangnan JSZ6) T PR fff 5] H MEPE A= 5 2R G2 RY S
e HTBTE 5 P PRI 2SR SRS O
SLFNZREBE M R S5, TR ATH A 2% BRIRER 22 v i
YR I I A AR S Bl BE (B 5. Leica M205
A) TUMEEIHHAR
1.3 ESFBEFEREERFIEENER

PR B8 A 510 D 53 B85 VRO P 2 B 2R S 45
IrERE A 2. 5% N BERY 2.0 mL B A, T
4°C R [T E 12 h J5 B, 0. 1 mol/L i iz #h
i (pH 7. 2) #EUE 3 UK, BHK 15 min; T 1% Hk
PRISWE 4°C 25 F R IESE 2 h, #EH] 0. 1 mol/L (Y BETR
MW (pH 7.2) FEBE 3 W, B 10 min;

BRI 30%, 50%, 70% , 80% , 90% Fi
100% ) FHATBE LK , & WEE 2 R, BEIK 8 min; 5
£ 2.0 mL .0 I S B/ AR BA (LR White 44
JE)IREWHEAT 3 YBE(3: 1, 11 VR 1:3, v/v) i
(B 53504 2, 8 Fil 12 h, B HAMS A AR B %
2 W, BER 24 g A S I G A 25 TR L 3R AR
W TR IR R , e FRAE A S0 A 3R 21 T4
L TE SSCHEFTN RS 48 h,

W ) VB G 1 OB B L (U5 Leica EM
Trim2 ) #HA7HE 63 ] Leica EM UC7 B8 Y] A
PLEEAT e S AR D R (JREEZ950 75 nm) |, &
T80 F A4 g -, 4K J P T TR R A TR A RS e
£, (4354 10 120 min) , 7£ TECNAI G2 SPIRIT BIO
R 5T T A4S 80 kV T #EAT WS A A, 3 HL
A& 7 ] Adobe Photoshop CS6 #E—2E4b 3,

2 #HR

2.1 HEM4ABERSEAES

TREA W 0B P A B R 8 AL AR 1 TR 1
AR O 1 A AEBCRE 1 AN ACERAE 1 AT
H 1 ANEBHIE ARG 1 DS E R 2 IR
PERMARCIE 1) o 2 ASBP SR KA REFR, o 2. 38
BeRE N R 2RKIFIE , T 7 se Bo i, S 245 1

L BEAR M M g o A B R e 45 4

Fig. 1

Structure of the reproductive system of female adult of Lycorma delicatula

Be: AZTid 4% Bursa copulatrix; Bed: 22445 Bursa copulatrix duct; Dr: Z¥54% Ductus receptaculi; Ga: ZF5FERIR Spermathecal accessory gland;
0: JPE Ovary; Oc: H#iIR% Common oviduct; Ol f#iBP%4 Lateral oviduct; S: 2% Spermatheca; Va: R Anterior vagina; Vp: JiBfi&

Posterior vagina.
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55 B AHE . w7 B I B S A, A2
LA A i S T U (1R 1) 326G 2, b B0 A 1
THIBIEMIRETS , 52 K5 SR AR A AR, o — i A=
TEZNEHE T, 1 —Im 5 7E A il 42 I
2.2 MM4AERSERES

BN R S BIERAR . SO 2 i #E % Hy | Bz 4
ML JWURE AR R (2. A) o LA E E A Bk
FESEHED , 1 R A% I S, B DA EURE , A LR N A
KB ZE R/ D (N AT (18 22 A, B) . 58D
PR BEE AT WL BUFIRE - (& 2: C, D),

WL REAE S IRFIR , 3% A o4 A 5 B, el UL
TR | R A0 B2 AV s AL, b R A s L A
FEFERE PN, U A IS (K 32 A, B) L AL
PR NA R E S E5 T (8] 3: C) s B DI R
BENALBHE (K 3: D) oA K iR A
WEIMZEH (I 3: E, F),

SRR AR Rl v = N AN i K= NI TS Tl |

JRLAL BB AR AR AR (T 42 A) o BIEN
FAAER B T, Heih G o0 A A1 73 WA UKL (&1 4
B) s REHH 73 I MO AR PR 58 T 1 B A0 A% A
(K 4: C, D). JaBIiE b Bz 40Ha)= LR 5 A0
EIEAL(E 4: D),

R BI85 5 BIIE AR S AR , AR, di s S A 2 v
v ORAE o ABHAE ry LPA R BEAR |  R ANE RAE f
A, R AR I LA ML, R A S AL
PIARIE (PS5 A, B) 5 R IR)R N SE il 4L 25
(S C), b B A MR A B PR G835 K i Y 2ok 14
it (K5: D),

Hr i B2 T i B DR el v B I L
B AR LD 5 R L (62 A) 5 b Bz 4 A%
JEFEIAFAE R AR LRI R S5 ), L Bz 40 10 J= P9 786 2 3
Zitg (K 6: B, C) s AR H AR A BESM TR
BRI (6. D)

SR R A B AR S B i ZE A2 R A, b B A

B2 BEAHE R E A RS O3
Fig. 2 Bursa copulatrix of female adult of Lycorma delicatula
A, AZECEREY), B LA (M) (FEE(bl) KB R ZEHL 454y (V) FIFE IR P9 31 (if) Cross section of bursa copulatrix, muscle sheath (M), basal
lamina (bl) , many vesicles (V) and basement membrane infolds (if); B: %%k i i 23 % ( il 2 5 $6 7R ) Secretion materials (indicated by an
asterisk ) in lumen; C, D: /R WAURL(Se) AT (Sp) , LUK F R 41 ie#% (N ) Showing secretory granules (Sg) and spermatozoon (Sp) , as well as

epithelial nucleus (N).
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B3 BEACHE I E B A L 48
Fig. 3 Bursa copulatrix duct of female adult of Lycorma delicatula
A, B R BRANMEAZ (N) FERR (D) FEREAT GO LIS (M) 818 (L) FIi U4 (Te) Showing epithelial nucleus (N) , basal lamina (bl) ,
basement membrane infolds (if) , muscle sheath (M), lumen (L) and tracheoles (Tc) ; C: /R KA AYFEHIZEHY (V) Showing many vesicles (V) 5 D,
E, F. TECEEREYT, 43 0 R g0 B (Mi) £k (Mit) F1 4 i W (rer) Cross section of bursa copulatrix duct, showing microvillus ( Mi) ,
mitochondria (Mit) and endoplasmic reticulum (rer) , respectively.

4 SEACHE mME R e 5 38
Fig. 4 Posterior vagina of female adult of Lycorma delicatula
A JEBERSYT, BN (L) . F AN (EP) FZAiE4% (N) Cross section of posterior vagina, showing lumen (L) , epithelial cell (EP) and nucleus
(N); B, C: B/aigi® (Mi) Mo hiBiks (Se) , LK b iz 4 ii 4% ( N) Showing microvillus (Mi) and secretory granules (Sg) , as well as epithelial
nucleus (N); D: o5 R0 (N) LRk (Mit) Ffi S48 ( Te) Showing epithelial nucleus (N) , mitochondria (Mit) and tracheoles (Tc).
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(15 BEA e i i o 7 13
Fig. 5 Anterior vagina of female adult of Lycorma delicatula
A AUFHIERSY], BB (L) WLASE (M) IS (Te) , §ik 38 I ME Cross section of anterior vagina, showing lumen (L), muscle sheath (M)
and tracheoles (Tc) , arrow indicating basement membrane; B FiHiEZAY], B s LA (M) | R 400 (EP) FiZEE P37 (if) Longitudinal section of
anterior vagina, showing muscle sheath (M), epithelial cell (EP) and basement membrane infolds (if); C: B~ Iz 40 4% (N) IR R4 ( Mit)
Showing epithelial nucleus (N) and mitochondria (Mit) ; D Bs KEHEEHIZEF (V) FiSA4E (Te) Showing many vesicles (V) and tracheoles (Tc).

6 B A I O i o rh i DA
Fig. 6 Common oviduct of female adult of Lycorma delicatula
A, PRI BERED] , BRI (L) FHLA S (M) Cross section of the common oviduct wall, showing lumen (L) and muscle sheath (M) ; B: I f%
A% (N) JE FA K1 26k 1K 45 4 ( Mit) Epithelial nucleus ( N) is surrounded by numerous mitochondria ( Mit) ; C: {7~ K4 A9 4% i 45 #4
Showing many vesicles (V) ; D B/RIEFENIT (i) , DL SR (Te) LI (#ik 3878 ) Showing basement membrane infolds (if), and the

tracheole (Tc) connecting with basal lamina (indicated by an arrow) .
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JL Tl A /i RS N AT (IR 72 A) 5 JILAE A Ta] it B A
Hih s FaERgm (B 7: B) B NA KR
2R P RN Z R AR S5 4, LA R — S s N 43 W
(B 7: C); WLl s 55 HES, FEAE 2R (BT 7
D), 52K BE i BRI R 2 L PR 8 R0 A s 2 A (]
7:E),

2K B R S2OKG A 3 R v W K ) AR S5 4 £
LRV FE B | 1 Bz 20 e 0 s ) B, 9 RE Pl A5 JEE 1Y
WIRZHBL (K 8: A, B) o JLPAISE 40 M 8] b S <
FHIE SR AN R ARRRE (B 8: A, B) 5 L
) NSRS S7 820NN 1 ) e SN A B TR ES Y R LN
Mz (8. C, D) o SZAGRENE i KR+
gt E(# 8: E),

B2 FH [T A 208 6 240 B R B0 240 P 2k (1T 90
A, B), RS A A AR (K 9: C),
LA B A S5k Sk i 57 40 R R B9 ) 210 ) 40 PR A%
B2 PN SR TR RAS T U] 7 32 7 200 L, 44 ) 161 A A
WAL AT (&1 9: C, D). B4 Al (8] 77 75 20 M 7]
B, AR AZ S D 53 AT 2 R b A RN Py I 45 4 (&
9: E),

G W B R L T SR R o, R Y5 ) e
EPIR, FEE R NLRZ b B 62 0 45 6 4
(1 10: A) ;5 b Bz 40 M )2 N A R 0 P 5z 1) 0 [5E]E
SRR (10 : B) , 3245 2 B A8 1 N B R 4
AFEHIZERG (B 10 C) ;535 40 B T 44 4 Joa &b Bl B
i — LRy, R B R 2R Y BT (& 10: D),

3 e

PREACIE W 5 B SR (Fulgoroidea ) HAB E 4
TEEHE A MEPE A 2R Ge A M ARARL, 24 B S v B
W SR RO HTBNIE S BIIE 2R 2N
O TSN SRR 45 5 A8 L, AELAS ) 2 T ) B 5/
EERCR AR 22 5, W AR R W Dictyophara
sinica| FJ& R ME WAL ( Dictyopharidae ) | BN B A 6
AGRE/NE GRS S, marginella[ S 1S WIR
(Flatidae ) | 47 8 A~ BN 5 /N, 1l K 58 7 iy Wil
Pochazia shantungensis . /\ i3 ] ¥ BE MR R, speculum .
W B )T W W Euricania clara [ S J8 ) i R
(Ricaniidae) 145 12 4~ BP 5L /N& (FRIT, 2011) . A
FFE L5 ) BEAE WA Y B S ¢y 14 4> B 5L/ NVE 2H AL
AL WA= 59 2R 25 B0 5 /N B0 TR AN [R) R R) A 22
St MRIT.(2011) FOARIT AR (2011) WEGE 1 BEA I it
AR A 5 R e B ARl A, AR SO 1 AT L, g

BT IZ RN 2R T R G AR TE AR 1] . AR AR
filt b ASWFFE UM RS P DR A SO AT IS
W HTBAIE JE BT 2N R SR R SR B R R Y
RS BT T USSR

HRIGH A BESE, 23 H Sk H b i i SR
( Cicadelloidea ) A1 5 B} ( Cicadoidea ) B2 5 iy P 45
K, 32 e S s Wi 2 5 R sl [ | K TG AP AE
Z K5 % N ( Bourgoin, 1993; Hayashi and Kamimura,
2002; Hummel et al., 2006; #5HF, 2014) ; A R
( Cercopoidea) E& Ht gy DI rh I fURE AL T2 A8 i
B, 2K R AL, RS 6 A7 TE S IE b (0
2015) 5 £ LG} (Membracoidea ) B H A i B 457 56750
HAW KRN ZAE R, W R b (phifEdE, 2014)
I e SR B e e DA RDHL, T 1 T RTEIE , R
AR 2 AR B4 , SO TS [ IE T I, 52 A
LT 32 0K & 48 5 OK I, T T % A7 RS 1 ( Bourgoin,
1993) o AHIF I S 30 BE A B Wof %) w i B A 52 T
LSRG SGARTL (2011) FIARYLAE (2011) A7 56T
WA} (Ricaniidae ) | 35 35 BB} ( Flatidae ) F15R i i
( Dictyophoridae ) QA3 4 i BR A8 | 52 L ¢ e 52
KGRI A GE R ARRL, AN [ T8 SR | i i SR A
IRIRSRHARRE . 1275 A i SR B ol A oy
TEFTE L0 5E . HeAh , ASBIF 58 WL 1 JRE A s
G BERE IR A 1 LA B A B PR R B A i s A
5, St SR A s Rl B B Panorpa sexspinosa Fil
Panorpa jilinensis 5245 % BE (%) 20 5% A0 48 N WO RS 10
AR A AL ( Hayashi and Kamimura, 2002; Zh3F,
20125 FiAfg, 2014) i —0UESE T A2 RG34 B i
FEREF I EZ . BEA S W AC TIC 9 N AA TR B
TG , B A T A S M I eSS E 37 T, e
BRSSO vh R R I A S AL, X 5 B4l
(kI H B R DL R HAB R A Pl e 45 A Th e — 2L
( Hayashi and Kamimura, 2002; Hummel et al.,
2006; FhFEE, 2015)

O L e EL B A T A 7 528G 9% B B ( Leopold
and Degrugillier, 1973; 1978 ;
Degrugillier, 1985; ¥ J7 &%, 2001) . 28 H B
S e i SRR SR MEPE B S 1 AR
HLANE &) R EDIR G , 5 23S PO AR I | 32 K5 e A
KK (IHF, 20145 EUEEE, 2015 ) 5 RAGURKHE i e e
PERR R A T 00 i O 7 R 3, 2N A R AR A A (b
ME5E, 2014) 5 ff WS HE i SR 1 B AR 2 AR R
SENE BERT AR 1 AR, L2 B A T g 2 3 (Tsai and
Perrier , 1996 ; #0735, 2014 ) AW 5% v B A 1

Leopold et al.,
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BT BEAHE IR B A2 AR
Fig. 7 Ductus receptaculi of female adult of Lycorma delicatula
A, B: ZAEERY], WL (M) g5k (V) RN IT (i) , = #1573k 55 LN MG ) 2 5, 7 Sk 48 L0 ZE 422k Cross section of ductus
receptaculi, showing muscle sheath (M), vesicles (V) and basement membrane infolds (if), triangular arrow indicating muscle cell limit, and arrow
indicating tight junction between muscle cells; C: § 78 R LRI (Mit) | Py 5 (rer) FEE P95 64 ( FH L B 4875 ) Showing many mitochondria

(Mit) , endoplasmic reticulum (rer) and secretory granules in lumen (indicated by an asterisk) ; D, E. W/RZREE (L) . AR (N) FLE
(bl) LS (M) FZAE (R SH8R) , L LIS Showing lumen of ductus receptaculi (L), epithelial nucleus (N) , basal lamina (bl)

muscle sheath (M) and lamellar structure (indicated by an asterisk ) , and the arrangement of muscle cells.

8 TAEACHE MR M A e 32K %
Fig. 8 Spermatheca of female adult of Lycorma delicatula
A ZREBRHY), Won B (L) LA (M) F1i# <4 ( Te) Longitudinal section of spermatheca, showing lumen (L), muscle sheath (M) and
tracheoles (Tec) ; B: 7 L ANMIAZ (N) FE N i) (JH 254578 ) , B3k 8 40 i1 - Showing epithelial nucleus (N) and secretory granules in
lumen (indicated by an asterisk) , arrow indicating cell limit; C, D: 7R KEZRAR(Mit) P )5 M (rer) Flf# 4% T (Mi ) Showing many mitochondria
(Mit) , endoplasmic reticulum (rer) and microvillus (Mi) ; E; B3 (L) R ERE T (Sp) Showing numerous sperm (Sp) in lumen (L).
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1O BREAC IS e plg o B £
Fig. 9 Ovary of female adult of Lycorma delicatula
A, B: GREMREDD, R ORI (TP) JRIEANML (FC) Rl L K AN (EP) | B 5T Hh A7 A8 K 4ok 4 (Mit) , AR i8] B (ie) W 2 Cross section of
ovary, showing tunica propria (TP) , follicular cells (FC) and epithelium cell (EP). Lots of mitochondria ( Mit) exist in the cytoplasm. Intercellular
spaces (ie) in the follicular epithelial cells are obvious; C, D: WS FFAMMIA% (TN) FIN LN (E) , #i k38 & MR Showing trophocyte
nucleus (TN) and endosymbiotic bacteria (E) in germarium, arrow indicating membranes of the syncytial lobes; E: 7~ B8£E40fits (OC) ik Rk

(Mit) Showing oocytes (OC) and mitochondria ( Mit).

P10 JREAC R ol i 5200 SR B R
Fig. 10 Spermathecal accessory gland of female adult of Lycorma delicatula
A, C: ZASEEMARBERS YD, BoR F R A (N) A5 Ik (L) ZEU (V) (IS (rer) (JULIAEE (M) FIJEAR (bL) , i 3k 36 A ME % 4% Cross section of
spermathecal accessory gland wall, showing epithelial nucleus (N), lumen (L), vesicles (V) , endoplasmic reticulum (rer) , muscle sheath (M) and
basal lamina (bl), arrow indicating connections between cells; B: 32¥5S&R IR A4 2 IR 5 (Sg) , LA S B Y J5 R 5 440 ( rer ) FITER 744 ( Mt )
Secretory granules of spermathecal accessory gland (Sg) , and the surrounding endoplasmic reticulum (rer) and mitochondria (Mit) ; D 4340 R4

WS REY] , s N2 22 AR A Z ORI ) Cross section of secretion of cellular precursors, showing inner filaments and outer particles.
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SRTRERR A 2 ARARTRAS | A A WA S, B
TEAZHCE b, MEE R R 4 R R Ak , 355 15 W SR e i
WAL ( Achilidae ) | 355 iR} (Fulgoridae ) | )" i R}
(Ricaniidae ) ., ik 1% #8 £} ( Flatidae ) % 4 b i R}
( Dictyopharidae ) ff Jit, Ht e P4 B Fi 1 52 4 40 B e %)
2584 20 Ji, ( Bourgoin, 1993; Bourgoin and O’ Brien,
1994; D'Urso et al., 2005; #RIT, 2011) —F, L
Sk H AP AN [ SR ol o 5 528 48 B JR
L SFEAATE R X, X SEIE SRR 22 S 15
TLAWERIZAE H = 2 Wy ookl o3 iRl , 4154 i i —
VT

TE WP A= 5 22 590 8 G2 40 5 T, ASBIF SR LR 1Y
TREA % Wi v gy DI AST ey v A A | B AR UL A B
B R, HALA R KA, X 5 i s b R 2 et
W Bothrogonia ferruginea . 3% ¥5§ M W Homalodisca
coagulata . B 28 ' W Exitianus nanus . 2% Y5 M 1
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