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Comparison of biological characteristics of different geographical
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Abstract [Objectives] To investigate the feasibility of improving the quality of captive-bred Clanis bilineata, an important
edible insect in Lianyungang city and surrounding areas, by crossing individuals from this population with those from wild
populations from different geographical areas. [Methods] The size, pupation rate, emergence rate, pupal period and adult
female lifespan between the captive-bred Jiangsu and wild Henan and Hubei populations collected in the field were compared.
Adults from the Henan and Hubei populations were then crossed with those from the captive Jiangsu population by combining
individuals from these populations at a 1: 1 sex ratio and allowing them to mate. After mating, the number of eggs laid by
females, the hatching rate of eggs and the survival rate of larvae in each instar from each potential cross were compared.
[Results] The Henan and Hubei populations were superior to the Jiangsu population in all measured parameters. The Hubei
population had the longest larval, pupal and adult female body lengths (7.59, 5.19 and 5.16 cm, respectively), and the Henan

population had the longest adult male body length (4.44 cm). The Henan population also had the heaviest larvae and adult
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females (8.25 g and 3.52 g, respectively) and the Hubei population had the heaviest pupae and adult males (5.23 g and 2.23 g,

respectively). The pupation rates of the Hubei, Henan and Jiangsu populations were 98.89%, 94.44% and 85.56%, respectively,

and their eclosion rates were 94.44%, 97.78% and 97.78%, respectively. The progeny of Jiangsu @ Jiangsu & pairs were the

lowest among the 7 potential pairings. The progeny of Henan @x Jiangsu &' pairs had the highest female fecundity and

hatching rate (139.67 and 90.67%, respectively). The survival rate of larvae decreased with instar irrespective of parentage.

The progeny of Henan 9 x Jiangsu & pairs had the highest 5th instar larval survival rate (74.67%), followed by the progeny of

Hubei @x Jiangsu & pairs (70.67%). The 5th instar larval survival rate of the former was significantly higher than that of the

latter (P<0.05), and both were significantly higher than those of the other 5 crosses (P<0.05). [Conclusion] Crossing Henan

Q with Jiangsu & can significantly increase the number of eggs laid by females, the larval hatching rate and the larval survival

rate of each instar, thereby improving the quality of the captive Jiangsu population.

Key words Clanis bilineata; population degradation; geographic population; hybrid; improved
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Wright et al., 2013 ), AHREY], EHNIELHK
FIR/NERR Plutella xylostella3 ft LS HIE |
EHCURER L 77 B iR AL 30 A 2 o 2 R R, TR
MR AR B B3 BT Gl TR,
2015 ); AZEH LI, WRKINAE L = 1G5
B PER R, RS LT Al Re s AR, X
FhARAb AT BE AR d v R R R R 4, BT fE
FEUVEAFRE TR RRAZ A0, DT R A B 3%

( Mackauer, 1976 ),

Rk Clanis bilineata J& % H ( Lepidoptera )
KA} ( Sphingidae ) =S8RV AL ( Ambulicinae )
RIEJE (Clanis ), ghAAEFRZFE, Tl (JiE 5
445, 20005 [FEAE, 2001), EEFIEHNKE.
TR . FIRE . M K s R AR G R S ( BR
4, 20065 HIAE, 2009 ), 7EIb R AR SEH 1
A VA, HHER BRIV RS B S 1 4R R R
2% CHAEREK I, 2009; B4R, 2019 ),
TR AR T T IR S wE AR TR
P BTRTBO R TXSE . 40 KU EEY (%
RESE, 20065 FEIKILAE, 2009; FHARFIGK SCHY,
2012a), 3 EA I AR, X i %
g O 95 L B et A AU A T AR (AR R L

B, 2012b, 2012c ). VLIE =W R JE X,
GRIESHBRCECAEENEHAR R (RS
FE, 2005 ). AR R TR MK AN B 2R R A Y
K, FEFE A A FRBOR BN, dig s
Wiy Ko PRt o] AT L R Bk &l B 25 7 A o
KAZTANE, FA ) R & RS (Phh
4, 2019), HJZ, ARZIFREANAESAT T K b
N T HRUSEAL SR FE B I AR 2 SR A XET . T 5%
B A e A S R AR A [ 2 , Pl RS 45
AN WA SRR SR A AR R B RPN AR /N A
B IR RD, AR | ARl 3 R P 2R A5
PREEMRSEIM S, B BT PSR AR, XY
BEAR T 52 IR ey B ™ b P 5, T LA R T AR
P, AFT TR M4y b g R R R

ARG A T RT3 4
iy FEAIRE 9 40 L R R P R 25 5 R
LI . IR PR R Far S A S
B e b, R R ARSI RN S ] S L
IVEEETT425C, A2 E ME R B i L T
1R DI AL 3N &)y A 08 B ) A TG R S e b , Tt
B2 sc 4l A, Ho X SR T o5 AR Ak A
MR T, DN Ry 52 R R Al B i 42 H:
RIS ELAN AR H RS T, BN ET R, i
L R

1 #R5HE

11 #HiHiESEFE
RT3 AP RE AL LT 2020 4F 10 H 1



- 1430 -

o B 3244 Chinese Journal of Applied Entomology 59 %

HILHE E TN X = 643 5K mH
FRREZ 2L T 2020 4F 8 H R4E TR & 18]
DILAZ NG LIS N AT b S P e
2020 4F 8 H RAE AWt A LT B AN H v,
W S 5] by B R 7 R ik 2 AL U B S T
BNV BB AR R IS 43 A K
O, SR AARA L K FRE K IR
YK ERFAFFE 34 C(IHRE LA FEBE
YEVIIF 5T B4 41t ),

12 #idikA 5

84 THEFML . WEEIAW (BT /4l 37% ) AN
ERPRVAR (T 204K 38% ) By AL T R R
FHWRAA, BHT 4 CokFRAT, &1

YT BURER 2 . KxFExm=1.2 mx
0.8 mx0.3 m PAREL, HrJEEHXT R A% 5 Kx
T x =20 cmx 15 cmx 15 cm H4H7 35 3R & (CSF )
FHZtaehl AR AR ), Hh3%T LA ER
2 mm [FEEAAL; EFER 20 em FEEEIR; 0.01 g
HL A CIRYINT BRI a8 A R A A )5 KoxBix
#=0.5 mx0.5 mx0.5 m BEZACTE, sCHe B H 2N
WAERR, H EEBZREN 0.1 mm BRI ; Kx
Fox==10 mx6 mx4 m PFINIRE .

WF5E T FHBE & 46 . DR A 2 kW [ HLIN
% CdenttEig T ERHA RA R ); RS
(UG AR A RA R ),

13 7k

131 ARMBMEETREBESIEKBLLE
2020 4F 11 H ¥ 5 KK 3 A~ Hb BRAPREZ 24 A
R, FE N RS AR AL R 24
Bfi. 3 AHEER R PR 1 000 SkAME AR R E
AL, 3 AR ZEHN&A 15 cm R+
BRI G, B IAREIA 500 3k, B84
HFREAR G AL MJEAREFE NER, AR
TR T i, & 7 d /NI ER 10
R ) S W s [] % AR 8 - R 5 ) 2R A 0
R, PR AR & R IEROK, FHEASE
JEEHBICRUK N H

2021 4F 3 H 10 H i v i i inii = 1
JndEALEE , FFERIEEE R 10°C, B SdHEmE S °C,

£ 25 CHAHTE .

TERE AR, FEHLPRE 3 S Mo Fp B =
KIF AN A 50 Sk, MEAREMAEK, 410
oA 1V IRER, ZINRALERE 3 AN ERFP R
KA AP, FEALPREE 50 Sk MR R,
JH I IC SRR E AR, B 10 k28 1 IREXE
132 ARMEBEMBEEXRBEHELEGSHOLL
B 3PN G RIRETF R E NS, B
MLGETHIR DT , 7 3 IRER, BIREE 41T
30 3ks BEE MURIFELT, 3 b PEANE IR A
KRB, P HER R T A giit, 4 3
WEE, BREESTT 30 kMR, 7E R
b, AR R 3 SRR ) P4 0 L
B T AR FPIE R
133 FEEEXLTEFRIPWHER TR
B RS R AR [ B S A TR
U5 TR R 2 58 J5 B e BR 1 K O AL
RS RN T AR, 3 ISR Q<L
IS MR QIR S . WAL Q<AL S . TTRE Q%
LIRS LI QAR S L TLI8 Qxidb S K AL @ x
VLIRS o A AL FR 3 51 ORI b R fr) 5 K ik
O P B R4S 50 ST 1 AN . 2
H 22:00 & Kk p LR . 2L, sChLs
JE FRALERNE 30 S He Boph i E AR SRR,
ZEAN A AL FL R ME P B i PRONES RS, R Ab 3
HOP 300 ki, F¥58) 3 A kG, s E T
25 CHHIEBEFRARE IR . 4 d Ja xF P R A7
AR B W R VA TR R PR VA RKH HR 0.5 2 0.5 ¢
10 PR FRECTR & 5 il s #5570, % B 30 min
Je A 7K Mg, 15 B TR A R TR K 4,
THEE TAERDSER, 4hE0K DpE TR Aa
5 d JE PR R HOULE I 1 sk B> b B B 1Y I8
b3,

134 FTEELEXEFRYBEFRER K
R S T R IR R A BRI R SR T TR
SRR TR 34, AT HExRRE=25 cmx15 cm, K
GAKZE 35 d BIXRE BTN R, R
AR 3 /MK, BRI AEHE 7 AN X, BN
XK (Bdt) <58 (=P8 ) =2 mx1.5 m, /pIX[H]
FHETE 0.5 m, 21 AN, Kok 123 % 7



6 1] ZRIGEIAESE: T RN Al BAD R T A M) A R R Y UL

+ 1431 -

AL PR I 500 kE, FEREFRAATPIESR, HTE
Jiikan 1.2.3, BRIHL)E PRSI IR R 1 40
H14300 3k, BEMEPEINEEHLACA 3 /NXH,
BE/NXHL 100 SRR/ N R E M A E o
R B3 1k HeAth B R 2 R e 4l AU A RS, o
Kigeay A 7 B, MR 0.1 mm fB5
HO R FIAMERE /N R o 7R TR IR A 1
MR RIS 2 d ST AL B 4 BUAAE R

1.4 #iEAIE

ARBB R ETA R AE . fRIR . i
Dy, PR R AR . FMES O DRREAL
ARG U WA AR BT A B s SPSS
17.0 HAFATHET 087, K One-way ANOVA
T E SR 2 3 e b, (Rl
P | BT AL AR AN Sl LA U7 3% A< [ Y L 4%
e AT BOIE A O R, SRR R
Duncan’s 7 &2l 28 1 BEAT A [R] Ak BE 22 (7] 25 55 {2
FVERE

2 GERESH

21 ARMEBEFMHEEREEEMERKALES
TLR I 3 A BERFREAS ) SR At 1R

9_

8t a

Sl b A
’g ==
/\8/6_ a
Eg st b
w24
£ g3
@2t

1_

0" o @ N

(4)
Y Q&ofb & <5 «23‘% e

:&)‘g;\x ;{)\/&’ 3@&{) :é?‘%’\\ /\Q\)& ﬂy@&b

o WIALRVREL RUAR K IR, 15 7.59 om, K
] ML AR, AREE 53510 7.13 cm FlI
6.71 cm, 3 PHUBHRPEE GOR M4 R K R
P22 5 (P<0.05); WAJLRRIE S IR0 | M Ak
FRE R AR K43 9 R 519 5.16 1 4.41 cm; 7]
A R 2 R M L A R ol A 30 R
5.08., 5.05 Fll 4.44 cm; YII5FPEE S K kb |
B HURNHE B AR 3 5 446 4.58 I 4.07
emo Horpr, WL FREE S T R R (R K 2ZE AN
W (P>0.05), HEZHmTILHRMEEREK
( P<0.05 ),

G RIEITARFRRE | T B ARSI A9 %)
HKE K 7.41, 8.25 Fl1 8.26 g, WHHE /Y HIH
437, 5.17 F1 5.23 g; 5K bk 4y s 5] g P
FEFBAAC AR TG 22 5% (P>0.05), HIYR
FERTILHMEE (P<0.05 ). MR I T i m
WREAEE, M 3.52 g, HRA BB AT
BE, 4200k 3.42 g F13.11 g, ) R e o i o 4
I ERTFILAEE (P<0.05), MidbAt S
TR TR T (P>0.05 ), MR R AR it
KA IALFRRE, hy 2.23 g, HK IR ML IR Fh
BE, 300 2.16 g F12.04 g, WIALRNEE & K ik
HARHE 3 R TULH AR (P<0.05), TR FE Rl
WSV AFRE2ERSARE (P>0.05) (K 2).

[ 44 Larvae

B i Pupa

[ jRHLHE Female adult
& pRHE Male adult

‘oé‘\

Zél)%y

RPN
S@&;" «2&'9@ ‘2&

S s

HhFRFPEEZE T Geographic population category
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Fig. 1 Comparison of body length of different developmental stagesin different
geographical populations of Clanis bilineata

FE AR ARG F B RIR 4 Duncan’s Hi Z 2250257 B3 (P<0.05), &l 2 [,
Histograms with different lowercase letters indicate significant differences by Duncan's new
multiple range test (P<0.05). The same as Fig. 2.
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Fig. 2 Comparison of body weight of different developmental stagesin different
geographical populations of Clanis bilineata

22 ARMEMHBESXEMEBELEGSHOILE

3 A Hb AR EE GO AR AE i R SR 1
PR AR EEAL IR R s, ik 98.89%, HiK
SR EE AP RE RV OR R R, LA 00 94.44%
Fl 85.56%; LR RE A0 25 5 YT g o R G I8
25 (P>0.05), {HI 2 & TILIAFEE (P<0.05 ).
VLIRANEE . ) R AR RO A RSP AL R iR

97.78%. 97.78%F1 94.44%, 3 Sy BRFPHEE]
LRI B EMNZS (P>0.05), TLINFEEL A
FIHE 1 e A 4391 K 14.00 d F13.20 d; i EgRb
FHF U0 7 3O R B 4 4301 R 13.80 d i 2.80 d;
TG ANEE U Dy RN E B R w43 oA 12.20 d 1
2.80 d; VLAFIHERNIAT R FIAE A Dy 100 0 Bl 2k 2 S
(P>0.05), {H¥8 2 m THdLFH#E (P<0.05); 3
A Hby PR A R i JC 0 25 S (P>0.05 ),

xR1AEHEMBETERBETEGSHMILE
Tablel Comparison of several life parameters of different geographical populations of Clanis bilineata

Ho AR R (%) P (d) PE (%) W Az ar (d)
Geographical populations Pupation rate Pupar duration period (d) Rate of exclusion Female adult lifespan (d)
VL7 Jiangsu 85.56+6.16b 14.0+0.32a 97.78+6.12a 3.20+0.20a
VTR Henan 94.44+9.87ab 13.840.37a 97.78+6.12a 2.80+0.37a
4t Hubei 98.89+6.12a 12.2+0.49b 94.44+9.87a 2.80+0.37a

Bl R PR bR s RIS SR ANF/ING FhEFRR 4 Duncan’s B M 22 10K 30 22 57 i 3 (P<0.05 ), 2, £ 3 [,
Data are mean + SE, and followed by different lowercase letters in the same column indicate significant differences by
Duncan's new multiple range test (P<0.05). The same as table 2 and table 3.
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( 86.33% ) MIVLIR QxILH I A (79.00% )
( P<0.05 ),

R2 EXRBFMBEEEZEFRIPHHEERFLE
Table2 Number and hatchability of progeny eggs after
hybridization between populations of Clanis bilineata

fb HUE R UIIRER (%)
Treatments Number of eggs laid Egg hatchability
by single female (%)
LR XILHS 99.6742.03c  79.0042.53¢
Jiangsu @ Jiangsu &
TR @< & 123.60+1.20ab  87.60:£0.54ab
Henan 9x Henan &
BHEQ LS 120.00£2.03b  89.002.39ab
Hubei @x Hubei &
TTEE @xVTI5 3
90.67+1.17

Henan O liangsu & 139:6741.20a a
LIRS 124.67421.22ab  86.33=0.49b
Jiangsu @x Henan &
HROAWIES 54 330560ab  87.3341.79b
Jiangsu 9x Hubei &
AL QT HS

120.67+2.52b 89.33+1.07ab

Hubei @x Jiangsu &
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(A BEE W N,  4LA 1195 Q> B S M55 Q%
0718 | RGN EZ0) e S TR O 2 A4 e [ e
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3-5 WEBTAEI R R RN, T8 S e AT
TR TR QIR SH G, A 74.67%,
H AL ATIRSH A, N 70.67%, HI#H 5
B AERRES TR, (AMEYRERT
Hifth 5 MAEER (P<0.05), M 2.3 Fil 2.4 510 FH
th L IR A= Tl R A AN TR SR R VL5 A
TEH R « MfE=1 ¢ 1 B ACl s, HousE = op
L ORISR S WA U TR R T AL
B, PRI 5 25 AT A R VL AR B AP IR AL

[
3 itig

AR PR e 1 ] 4R e V5 P BE A ) Y
AT, IRAWHE T DRl RR AL MDY R AT
PR TEVLIR A s, UGBS B AR T R 0
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Table3 Survival rates of progeny larvae at different instars after interpopulation hybridization of Clanis bilineata

Ab PR D HAETE R (% ) Survival rate of larvae (%)

Treatments 2 #% 2nd instar 3 # 3rd instar 4 % 4th instar 5 ¥ 5th instar
T QXTI
{. A jj.é\ 74.33+1.67b 61.33+2.48d 59.67+0.90d 59.67+0.90d
Jiangsu @x Jiangsu &
Cu \‘u
TR QT HI ] 80.33+2.57ab 68.67+1.30bc 66.00+0.61c 65.67+£0.70c¢
Henan 9x Henan &
¥ 3
/ﬁﬂj[ﬁ? WLd . 80.33+2.57ab 67.67+£0.36¢ 66.67+0.93¢ 66.67+0.93¢
Hubei @x Hubei &
(ﬂﬁqu{lm.\é\ 81.00+1.47a 81.00+1.47a 79.00+1.22a 74.67+1.67a
Henan @x Jiangsu &
VTR Q7
{. A QAT S 81.33+1.53a 77.67+2.14a 62.00+2.15d 59.67+0.34d
Jiangsu @x Henan &
{J.:dJ\QX{ikﬁjté\ ) 81.334+3.38a 73.33+£1.00b 68.00+1.24bc 67.33+0.94¢
Jiangsu @x Hubei &
¥ T
WL @IS 77.67+£2.43ab 72.33+1.63bc 70.67+1.33b 70.67+1.33b

Hubei @x Jiangsu &
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