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Identification of Clostera anastomosis and C. restitura (Lepidoptera: Notodontidae)

by Morphological and Biological Characters and Their Evolutionary Relationship
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Abstract :

Clostera anastomosis and C. restitura are similar in adult morphology, living habits and harm way and with

overlapping 2, thus they are usually hard to be distinguished form each other. In order to accurately clarify their

distribution and forecast their population dynamics, the morphological differences of egg, larva, pupae and adult were

compared, and the distribution and biological characters were investigated. By amplifying part of mitochondria CO [

gene, the evolutionary relationship between them was analysed.
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Fig.1 The distribution range of C. anstomosis and C. restitura

Dﬁﬂ J# FHik C. anastomosis; I:H*Eﬂﬂ-il}k C. restitura
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Tab. 1 Generation cycle of C. anastomosis and

C. restitura d
AR 30 53 J1 B 9 8k A7 8 A 0
Generation cycle C. anastomosis C. restitura
%)) I Larva stage 27 12
T 3 Pre—pupa stage 2 1
i 1] Pupa stage 8
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Fig. 2 Alignment of partial CO [ gene sequences of C. anastomosis and C. restitura
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Tab. 2 CO 1 gene sequences downloaded from GenBank
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C. apicalis HM867322. 1
C. pigra JF415332. 1

A A B3 3 41 B &5 AL, 23 0l A 4B B vk
(neighbor joining, NJ) Al £ K 1 4% ¥ ( maximum
likily-hood, ML) , [A] s} 5% Fi} Bootstrap = & fili #£:1 000
KK 7> T RGEM & X EER WERERE
B (B 4) .

15 2 TR GE 5 H BT 23 1 b S R A s o g
BYRAE—l, WWIAE B Sk T, —FH R & R R R

-GG G GTTCCA

R

AR AED RANAAAFARI AN IR AR AN TN FAA AR AR AR AR R AR AR AR AR AR R AR AR

hoRERAAR KRRAAKARARS Ahhdd AAR R AR A AR AR AR AR R R A &

CCCGGTAAAATTAAAATATAAACTTC it 7 PCR 9~
L R VRS et R =R B S e e R s A E
/N Al O 75 P S~ 1 5 2
ContigExpress % ff: (Lu et al., 2004) #4788 5,
Clustal X 1. 83 # f: (Chenna et al., 2003) & MEGA
5.0 B A (Kumar et al., 2008) AT 20 #7 o

53 H Sk 5 A Fs S i CO T 3% RS 43 I 21 1
Py &5 Rt B 2, W)@ S0 K A — e 93% . e 1E 4
0. 0, W] — 2 1R agt A% AR AL BE AR 5

ubAh, O ORE 7 R I Y ik (C
anachoreta) & DNA Jf4 313 2] 1L CO T 3% [5 113 43
74, [A) B N GenBank | 2% o Ath 55 S5 ik B B H
CO T FERRH 3 7 41 (3 2) BEAT Hox, 25 s 3.

* o hkkhhhhkhh kb hkh ko kkhk ko
3 G CAG i

59
60

oo

CCCCCATC Te: C IC

118
120

178
180

cc Ter

239
240

C' \CAC"

299
300

359
360

419
420

479
480

53 H S5 A7 R Fr i CO T 3k A 43 Fe 41 BE

VT 3% 5 A W8 1 45 T — 3L
5 g

73 1 S WA i S AE S R AR o S v B
V2 AR 5 TRV 2 Ak LLECIR [ v U7 % 44 1T
VORAT B SR o H B Sk —FBA B R
B 3.

ER ) T S SR N Pag IS R PR (EP
Jad £ W R T 5T i T ) A D, PR AE BN RE DY b
ROGK S A G W R 2 b A8 6 X 38 (Sangha,
2011; Singh et al., 2012) o & Py B AR 647 5 A4 ik
(RIS E ERR EIE XAVl S Pl R N
P AT B X — & R 2 )R R S A
L S e I RS S A= O S A Y R AP N TR A DI NN 78



&1

X REAE:

o3 B S 5 A SR T T 25 A A A X B A G R

101

Canastomosis  GGAAATTGATTAGTTCCATTAATATTAGGAGCCCCAGATATAGCTITCCCACGATTAAAT {gg} 41 C.albosigma
C restitura ~|
Canachoreta [40] 78 C.curtula
Calbosigna [ 601 .
Capicalts [60] 62 C.brucei
Cbrucei [60] 30 . .
C curtula [60] < C.pigra
o e C.anachoreta
Clanastomosis  AATATAAGTTTTTGACTTTTACCCCCATCATTAACTTTACTTATTTCTAGAAGAATTGTA [120] . . .
Crestitwra [120] C.apicalis
?Zﬂ;’f Eiﬁ} C.anastomosis
Capicalis [120] C.restitura
brucei 120] - . " res
Ecuml,, {120} ARBER Neighbor joining tree
Cpigra [120] 74 I: C.bhrucei
Cl.anastomosis  GAAAATGGAGCAGGAACAGGATGAACTGTTTACCCCCCTCTTTCATCAAACATTGCTCAT  [180] 3 - . .
Crestitura [180] I C.pigra
c a;::hmm B:g} 67 C.curtula
C albosigma
Capicalis [120] C.albosigma
Chrucer [180] o
Ceurtula [180] C.apicalis
Cpigra [1e0] C.anachoreta
C anastomosis  AGAGGAAGATCAGTTGATTTAGCTATTTTTTCTCTTCATTTAGCTGGTATTTCATCAATT [240] (’v anastomosis
Crestitira oveooiToo oo AL .. T.A..C.... ALALLLL.T.. .. [240] 4{
c”::fh"’*"“ A - Eﬁ} 87 C.restitura
C albosiy . .
Coptentts 240] B ARASRH Maximum likely-hood tree
Chrucer [240] N . )
Ep— 240} K4 T CO LB FFAUR 8 F s £+ ik NJ AT ML
Cpigra [240]
Fig. 4 Neighbor joining tree and maximum likely-hood
C.anastomosis [300]
g’e‘"”h‘:’ """" Corrrr e : """""" Gevenn Em tree based on eight moths of Clostera
arachoreta
izf;zjf:m : Eg’;} #4y 32 b #5 h bootstrap 1 000 WK I 34 11 H 2% A 56 -
EZ;:::IL : Eg} Numbers marked on the branches stand for the bootstrap testing
P . 300] . .
e - values of 1 000 replications.
Clanastomosis GATCAAATACCCCTTTTTGTATGAGCTGTTGGA  [333]
Crestitura ... T..C. SALALT B3]
Canachoreta LT B3] P N et A = N \ ‘ . :
Gt b PTG S b i S RT [ IS A I 2 B S B A e A
C.qpicalis -.T [333] N
) b - Sl == 13 = ==L b
o ST WA 37 LA B DR R, 40 F B U 2 2
‘curtula ..
Cpigra  ......T.... Teeiiaans B T [333] ?‘2 :”: _EI—LIZ y\j %
B3 e B CO T3 B30 43 7 41 L ) .
13 MARRRDRC | T Lo d 10 R (0 R 0 X 30 4 40
Fig. 3 Alignment of partial CO I gene sequences of -
A - W] AN R de B A AR BE A AT 22 0 A A R
insects in Clostera
x3 HRABABSCEABENEIERSX
Tab.3 Morphological differences between C. anstomosis and C. restitura
AER-EPEE A7 B A 0K
C. anstomosis C. restitura
HEPEAMEIH S BTUB SO, B S OB R4 K B 58 G5 K i Bk 5 T SR

Male genitalia

WL A A B A

Female genitalia

5y
Egg

4 it

Larva

L
Pupa

Long strong upper uncus is cylindrical; uncus is slender

Jii B GELUTT R B R A A W B 2k S R Ik %)
R, 1 B BRI R E

The posterior apophysis is slenderer than the front apophysis;

4

the apical of lamella antevaginalis is in a shape of deep arc
incision; the ductus bursae is thick and long, with the first
half distorting;
G B HEAR R 55 A — O
0.6 mm, %4245 0.5 mm

The eggs are arranged in piles, with 50 to 120 eggs each pile;

the signum is big, near round

U 50 ~ 120 #i; BE; HEL

round shape; the transverse diameter is about 0. 6 mm, the

vertical diameter is about 0. 5 mm

ERLRK 35 ~40 mm; LB O RO LB,
BB AR P 5 R BT SR 2 T IR AL ERDR R
B2 A 18 WA AT ORI LA IR A AT
SR IPG)

The mature larva is 35 to 40 mm long;

the head is black with
light brown hair; the body is reddish, covered with light
brown hair; two red strumaes exist on the 2nd segment of the
mesothorax, metathorax and abdomen; one big black strumae
appears on the back of 1st and 8th abdominal segment; a pair

of white blot position on the other segments

U £0 (1, 4 15 ~ 18 mm; 5 FB A7 75 M7 (1) &0 4%
The pupae is reddish, 15 to 18 mm long; distinct texture exist
on the back

Broad short upper uncus is amygdaline; uncus is small

Jr AR %
;e
Both the
antevaginalis is penellipse; the ductus bursae is thin and short, not

ST 2 B2 5 34 3
SN, BT

posterior

BB R SRR 258 AR AN

and front apophysis are short; lamella

distorting; the signum is small, with a shape of horizontal bar

B9 TR BRR R, B )T SRR RN AE S S HAR
4527 0.6 mm
The eggs are arranged in platy single layer, with different amount

£70.8 mm,

every flake; steamed bread shape; the transverse diameter is about

0.8 mm, the vertical diameter is about 0. 6 mm

%5’“2)191{4 28 ~32 mm; KK HBEK A KKORELH
L BOR O E: T rm:“i\ﬁﬁﬁlléf_% L 2 AN TR
2,3 WHEHSABORRKE 2 A 51,8 ”Lﬁuﬁﬁ 14
BRI JEABIE A A B R XS
The mature larva is 28 to 32 mm long;
blots;

the head is grey with black
the body is grey to light reddish, covered with light yellow
hair; two white strumaes exists on mesothorax and metathorax; one
big apricot strumae appears on the back of 1st and 8th abdominal

segment; a pair of white protuberance position on the other segments

B 0, K 10 ~ 15 mm; 75 3T 9 4%

The pupae is tawny, 10 to 15 mm long; no texture exist on the back
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Liu Qun et al.: Identification of Clostera anastomosis and C. restitura (Lepidoptera: Notodontidae) by

morphological and biological characters and their evolutionary relationship Plate Il

FEI T $E9] Explanation of Plate |
L3 H R PR T EORAS 2.0 B AR DR A 5 3.0 H B & OB A 5 4.0 H ik @ BB AS ; SAT Rk & TR S 6.
{7k @ BT 25 5 7. 20 H i FHik & RYSMESEAS 5 8. 70 A WAk @ B AN A & 7 A8 S F AR AR A R e (v [E B R B =
—&-BEHH . SRR,

1. The standing state of C. anastomosis; 2. The standing state of C. restitura; 3. The morphology of the wing surface in C. anastomosis & ; 4. The

morphology of the wing surface in C. anastomosis % ; 5. The morphology of the wing surface in C. restitura & ; 6. The morphology of the wing surface
in C. restitura ? ; 7. External genitalia of C. anastomosis & ; 8. External genitalia of C. anastomosis @ . 7 and 8 were cited from Wu Chunsheng and

Fang Chenglai “Fauna Sinica, Insecta, Vol. 31, Lepidoptera: Notodontidae”.

R I BE9T Explanation of Plate 11
LTS & WM EF & 5 2. (B I Q ISR R &5 3. 43 1B SRR RD 00 5 4. 4 R AR R AL OR 5. 7R D B0 5 6. 4R S ik
GRERMI AL, 7. 4 R S st 8. A7 B AR 4
1. External genitalia of C. restitura & ; 2. External genitalia of C. restitura ? ; 3. Newly laid eggs of C. anastomosis; 4. Hatching eggs of C.

anastomosis; 5. Newly laid eggs of C. restitura; 6. Two stripes on the egg surfaces of C. restitura; 7. Larva of C. anastomosis; 8. Larva of C. restitura.

PRI BEHT Explanttion of Plate Tl
L0 B AR 5 2. (B S 5 3. 43T B AR A BURAE R 4. (B A AL

1. Pupa of C. anastomosis; 2. Pupa of C. restitura; 3. C. anastomosis in post-hibernating stage; 4. C. restitura in cocooning and pupating.
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