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Larval morphology, instars and life cycle of Cricula variabilis
(Lepidoptera: Saturniidae)
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Abstract [Objectives] To describe the development of Cricula variabilis and elucidate the life cycle, morphological
characteristics and larval instars of this species. [Methods] Head capsule width, body length and body width, of larvae were
measured to calculate Brooks and Crosby ratios. A linear regression model was then fitted to the data to determine the best
criteria for instar separation. [Results] A generation of C. variabilis persists for a total of (77.86 + 1.09) d, 29.44% of which
is comprised of the pupal stage, 14.46% by the egg stage, 6.19% by the adult stage and 49.91% by the larval stage. The larval
stage has six instars, which can be distinguished on the basis of head capsule width according to Dyar’s and Crosby rules. The
duration of each successive instar is longer than that of the preceding instar. Exponential, quadratic and cubic linear models of
head capsule width provided the best estimates the larval age. The relationship between head capsule width and larval instar
was best explained by the equations: y = 0.103 8x*- 0.026 2x + 0.735 8 (R* = 0.996 5), y = 0.572 6e***** (R? = 0.995 6), y =
0.001 5x* + 0.087 9x* + 0.021 8x + 0.697 6 (R? = 0.996 5). [Conclusion] A single generation of C. variabilis persists for
(77.86 + 1.09) d, 49.91% of which is comprised of the larval stage. The latter has a total of 6 instars which are best
distinguished on the basis of head capsule width.
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SR/ NF KAk Cricula variabilis Naumann
& Loffler, 2010, X4 BER R A, S WA
H ( Lepidoptera ) K#AI#EAl ( Saturniidae ) /NF
KAEHE (Cricula), ITEEAELE] RA T M iy
WX K I 2 A K, He 227 EAEY R
18318 15 Machilus chinensis, 3 7] 1@ % i 4
Castanopsis fissa. Tl A Schefflera octophylla.
HEAE 282k Callicarpa kochiana 25 22 b i -4
7™ E B A 3 BOMR X TR AR R T AR A B ( R X1 A=
45, 2019; sKERBNZE, 2020 ). MR Y BA
THE. B KM, SOHE . TSR,
AERMRER L . Tl JER . REAM . 25H .
THREZF G, BARENSTFESL (R
RAF, 2016 ), TMIRERE . 76 3 BHHE Y 34 Ry 3G 3 X
MRICH LRV, BRP 2 A LT B, fL S
KB BEFFE,2002; HLHE,2007),
R T B 1k E R EE K, PR A
TR 2 T WIS I I 12 57 B R T X HE B 3 5 it )
0/

X34 B I ik — 2D TF e 5 i A 2 | A=
A FAEGE DL B 5 B I6 SR e A T o e 3 ek
AR R SR (BB AEAE, 20065 #HZAE,
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SEREIY AR LS4 R ) 4y, R, AT
JR % A Ay B IR T 7 B E 5 o ASBIFSE T A I e
kT sE . IR SE 3 24, B F
INFR I Ay U R Dy AT I, B4
FARPRHE 5250, R E Sobkial & AR U 5B R
D5 Y9 B8 B Al

1 #MREFEZE

11 HRERERGE
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F TR (23°36'N, 113°47'E ), TEIRE( 26 +
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Table 1 Duration of Cricula variabilis states

s HAE Pl (d)

States of the pest Number Duration
Y Egg 2078  11.26 +0.05
4 Larva  1#Y st 467  5.86+0.02
2 #% 2nd 303 6.01 =£0.03
3% 3rd 171 6.24 +0.05
4 4% 4th 107 6.40 £ 0.06
5% 5th 83 6.67+0.07
6 1% 6th 52 7.67+0.11
% Pupa HENH Female 83  23.29+0.24
HESH Male 75 22.56+0.28
JH Adult  #EH Female 29 4.93+0.46
e Male 54 471 +0.41
14X Generation period - 77.86 +1.09

b D B RUE N P S R R 2

Data of duration in the table are mean + SE.

0.35)d, 1#4HRMIH (5.86+0.02) d ik,
6 WA (7.67£0.11) d £:K, B HS
MR REIEM KRR WiHRZ, K (2292 +

14.46%

0.26) d; BRI (11.26+0.05) d; BRH I,
A (4.82 £ 0.44) d (& 1 )5 Hir i Az 8 pi
SN =7 B B R o

22 RPN FREBEBFRAL R SHIE

SR NFR ALY R 6 1%, A S H
K, BRI S EYE A (£ 2),
1-6 W4 HIE AL 2,

23 RINFAEBEYBSRIEGNERYE
R

A S B /N R T G 1-6 %4 UG 3 A
WARPRRE TIN50, #REIEE 30 AR 3 n)
VI, FER 758 R RS 3 MARTES B0,
KIS RS Crosby fa ¥/, HAR
WRAE 7 REE DT 10%, WK 5IRTER 5 R
5 Crosby FREIGER ., Hik, PEHISkTEvx
— AR A B AR I

Xt 3 Mol datnG o U B AT Ak S
BlnlF b (% 4, Hod x g dud e, y b
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Fig. 1 Developmental schematic diagram of Cricula variabilis

A. B B. & C.d; D.OUR,
A. Egg; B. Larvae; C. Pupae; D. Adult.
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Table 2 Morphological characteristics of each instar larvae of Cricula variabilis
fi ?fr %jzy(lgl‘;})l 12'1;?:1; v‘:l‘:i’ﬂ)l JEASH5MT Morphological character

L 1st 2.4-4.0 0.6-0.9 kT RO, MARESE, KRB, Bl ALY
2% 2nd 4.1-8.6 0.8-1.3 KNI E, AR LR G, TFEALI @I iR

3% 3rd 5.7-12.8 1.1-2.2 kTR TR R G, BURR LR, FIRHALALR, +oulE

4 4% 4th 12.6-25.2 1.9-4.1 TR, BUARE SO, WORIRIREEMRA T, AT g

B A DR 115
5% 5th 19.5-36.3 3.2-6.4 STIRL AR s I Y N RS SN L DS S A
6 1% 6th 23.5-62.7 5.0-9.8 STETRELAR L, HURRIERE, R A S 2 5 DX 0 0 B2y

FEE, &) Sk P SRR T K

lcm lcm

lcm

B2 BRBNFREHELSBHES
Fig. 2 Morphological characteristics of the larvae of Cricula variabilis

A 1H%; B.2#e; C.3#%; D.4#4; E.5#; F6ib,
A. 1st larvae; B. 2nd larvae; C. 3rd larvae; D. 4th larvae; E. 5th larvae; F. 6th larvae.

3R AR HRMRIARCR 2, IR0 FE9E ). 0.998 9 (1RK ), 0.999 6 (1A% ), BREL
A RGP LS ROR IR 2, SRR SRBIRILIAL, Hoft 3 Fhabl SRR v RS K
BRI, o E M R B R 43510 0.996 5( 3k F0.99,
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3 #HitHitit

B E A ORI, e B A, 3 R
WP 2Rz — (XKL, 2014; FI55%,
20165 WRIFAE, 2019), 1w H Ay Hu S DT
PA: I S (5 T Dk — 20 AR i 3 i R AR
R, I AR I X A AR A T S AR
TEXT B N R IR AR SR, e 1T HAgARELE
AR 2 ATy (77.86 £1.09) d,
AR, A (38.86 £0.35) d, (HEA
HEARHY 49.91%, AR —It0 6 &, HAR
Dy 1 it HEOI RS G o AR 3 I ) ( Dyar’s
rule ), B H %)) A4 1 22 (8] 19 3k 50 98 B R A —
FE MU GG B, B3R5 b S S AR B 3
fen AR, 2 [ B g, K55 AR BEAIR A
P ES A (R AEFEAT, 1988; FIT3&
HMIPEME K, 2001 ), TEMISE T 5B/ N7 R A k4
W7 se . EFIIASE 3 MEhs, JFHE T H
FEME . bR ZE . AR5 A%, Brooks fEEK.
Crosby 18805 , IEA 4 11530 6 W27 63 KA
M5 Crosby AERKIEMIAY, LISkFETEME R4l
W FE br e G B, AR AR SE D s E T
Crosby fREUI K, HHARREIIKT 10%,
ANEAE R E) 53 I FR IR RS | iX —BF5E 45 51
5 H A5 H 4 ) 48 e AR s AL, BN
> Grapholitha molesta, #EEEAL 1% Trabala
vishnou gigantina, 4: 241k Lithocolletis ringoniella
S5 R Sk 5T X —HE AR E A A R (£
B, 2007; XKL, 2014; FI55%, 2016 ),
TEARSERR H 194 duy, R i AR B 5 w1
7 1) & BEAE A i e b, QoS Carpomya
vesuviana i 4348 Ar il FH 1 444 Sk R4
M55, 2012); E/NZEE (2005) R
& Ko 112 5 FE AT LIAE Sy S %2 35 T Agrilus
planipennis FYFRAE SR RRAE ;. S . = LR [A]
FF R A BE 3 TS AR A AT T SR L R 4
Massicus raddei 4j H1 (%7305 ( £/NZ5E, 2012 ),

SiE A AR, TE& TR bR I L5 A
o, SIREMER LG ROR Bbr, Howh e T Rk
R* 75124 0.996 5 (k525 ), 0.998 9 (kK ) il

0.999 6 (1RG5 ), 3 MHEARIHETERE R K
F 099, HH T S5KTEM Crosby FaEIIK
FhFTE, HILMHLERA y = 0.001 5% +
0.087 9x*+ 0.021 8 + 0.697 6 X —HE TSk HE B 4))
A 135 R o e o LR AR AT Al R R A R
y=0.103 8 X* - 0.026 2x + 0.735 8 (R*=0.996 5 )
SRR y = 0.572 6% (R2=0.9956) ,
{H BRI y = 0.700 3x — 0.232 9 (R*=0.951 9 )
B kR B R A%, AR AR P sk i A
RS SE TR i Al I I AR, SR IR BT
AT HUE AT, 48R 2 H0R A A SRR IS D)
TRANE S — S bR, TR S B AM X 534
4 30 o R R S50, TR AR SE S0 A N 2 AR HE S48
{14) [R) s AL ATF 5 T S B /DN 7 O A i gy e 4588 10 )
S GRHIE, S TERF AP 0 W4l B S P K
Wi o FH T ARSI i AR 22 B 4 U B, AR
FbF TR AT A IR BB A £, (R
B iy iR AT ST S Z 2 E &
. KEFIRE SR E A2 ( Fantinou etal.,
1996; RARULE, 2005; a5, 2012), i
DL A0 S B8 /N K A ik 1 &y U B B S 32 3
RIS AR 1) 5 MR A 75 2 R TF HE— 25 B IS
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