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Effect of post-diapause photoperiod on the biological characteristics
of Clanis bilineata tsingtauica Mell

GUO Ming-Ming'™ LI Xiao-Feng' ZHAO Xue-Jun®> LU Ming-Xing® FAN Ji-Wei'"™"
(1. Lianyungang Academy of Agricultural Sciences, Institute of Lianyungang Agricultural Science of Xuhuai Area of Jiangsu,
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3. Yangzhou University, Yangzhou 225009, China)

Abstract  [Objectives] To determine the effect of post-diapause photoperiod on the biological characteristics of Clanis
bilineata tsingtauica Mell. [Methods] Mature larvae were induced to diapause early and randomly assigned to one of four
photoperiod treatment groups (LO : D24, L8 : D16, L12 : D12 and L16 : D8). Several biological characteristics of each
treatment group were then measured and compared. [Results] Post-diapause photoperiod affected different biological
characteristics of C. bilineata tsingtauica to different degrees. Exposure to longer day-length significantly reduced the
pupation rate, the duration of the diapause and pupal stage and the oviposition rate (P<0.05). Longer day-length also tended to
reduce pupal weight and pupal length. Photoperiod had, however, no significant effect on emergence rate or adult longevity.
[Conclusion] A longer photoperiod of L16 : D8 reduced the pupation rate, pupal weight, oviposition rate, and the duration
of the diapause and pupal stage of C. bilineata tsingtauica.

Key words Clanis bilineata tsingtauica Mell; photoperiod; diapause; biological characteristics
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FOREA ReffbRinE (R, 2002; 7h RIRSE,
2019 ), FHEFEEEEMFEFEZACHEIMN ., &
. BYHHME, EUEHENTFIEST, B
HR A B A i B 4 kAR — AR A (R
S, 2014 ). VR B HU B Y E 2 A BRI
a9z —, CEMRERER AR ET LT
FHOCAEFARINTE 3 (BR)TF4E, 2009), fefiiR
HfRER R B RS (R H MBS, 2002),

H K% Clanis bilineata tsingtauica Mell J&
W H Lepidoptera Xi#fkF} Sphingidae z 4K k¥
Bt Ambulicinae T KifkJE Clanis ( i 5 2%,
2000 ), 5K DAL dAE g A
irE (XIARLL4E, 2005), AIA (A5, 2015;
A, 20165 T/, 2020) TR MIN R
o B e AL B 2 | (BN B R kA 5
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HPER 2020 4E 11 A 26 HR A E =T
P Bk Be A 16 3 (34.15°N, 119.09°E ) fiY
] — b R /N—E ) & Rk sl

1.2 A&t

5 5 K ik gl A AR S HAR RS R B)
BF, BBEs S b A AR (SRBABASE, 2021 ),
A S T T R R Bl N R 4
B AT AT RE R . H KB AT 3508 I S5 &
(K xFExEH=275 mmx180 mmx42 mm ) F7,
BRI G0 9 /&, B/ME (KxTExmE=
88 mmx57 mmx42 mm ) il E R AR 1 TR Bk 4 H
13k, 120 &8 BREMCHIATHEDN

ORI AL B T IEEIRE R 25 °C. BEH
T5%MMERTL LRH-250-G BG4, %
B LO0:D24 (CK), L8 : D16 (D1 ), L12 : DI2
(D2) M1 L16 : D8 (D3) 4 G/EWALHE,
b 3 A ER, BAEE 90 kmAL

1.3 WEBEMTE

Fpits 8 4 AE L G h B - iR is 3h, By
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ASEBEFEHRCE 200 Sk, FRRURASELE , K
I PR T R T A 7 R B e R A T O
TE SRR AL B R R e A OR BB, IR St
EEN o o
1.4 HEHH

AHEHE LT S5 pn iR R, R SPSS
18.0 il Excel #4141/ A Mzl o AN [R1Ab B[]
R R E] . S fhiEeR | i, P
LR A= 00 i % 22 5% 0 E R A One-way
ANOVA #1 Tukey’s HSD #5017 45 .
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21 XAPMNEXRBFEFHREZFTHZM
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FRLE B — 2 R . ARG A T 7 Rkt
[l f i, k%) (55.7+0.3 ) d, BfizE 6 IR,
R M B R R AW 4R, 7E L16 2 D8 11
AT, W E R R, Uk (49.4+0.4 ) d,
H2OER T L8: Dle Bf, TREkAH &
SLI )R BEIA B 0 KT (F=146.47, df=3,
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Tablel Effect of photoperiod on diapause
duration of Clanis bilineata tsingtauica

I SR (d)
Photoperiod Diapause duration (d)
Lo : D24 55.7+0.3a
L8 : D16 55.1£0.3a
L12: D12 52.6:0.5b
L16 : D8 49.4+0.4c

RPEIE B EbRE R, RIFIEE S A A E/NS
FRFRAHE R 8% (P<0.05) . TR,

Data in the table are mean + SE, and followed by the
different letters in the same column for the same index

indicate significant differences between treatments (P<
0.05). The same below.
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fm &
“3 0.005

é) .

O 1 | | J
CK DI D2 D3
St &1 Photoperiod

B1 XEAPMNERETERREEXENZIG
Fig. 1 Effect of photoperiod on developmental rate
after post-diapause development of
Clanis bilineata tsingtauica

CK: LO:D24; D1: L8 : D16; D2: L12 : D12;
D3: L16 : D8, ¥l 2 [, The same as Fig. 2.

i, KEHEFAWHER, 7€ L16 : D8 KyGHRLL
PR, BEHCRIAS s, ML, &85
MR

22 XEAMMEXRBIFRERSHOZMN

ARG JE S AR BT 5 IR AR | B |
MR AFTE—E (R 2). FEGIRITK
PRSI, SR BRI PR AIG, H2E 5K
IRF R KT o 0 B Bt BT  in 2 R B
e, L0 - D24 SR EET, MR, 5E
(12.3+0.7) d, JEMEEHOET 12 h B, TRk
W R E4R A (F=16.29, df=3, P=0.0027). U
G Bl 2 G RREH B In4 A Br T R, 37

6 : D8 G A AL B R RE B AR, Ak
(3.57+0.05 ) g/l (4.63+0.31 ) cm, Hoig &
FEO'G Ak P ) 22 5k B 2 KT (F=6.82,
df=3, P=0.023 2), MM AEANFDERT 25
ENTE

2.3 AR E R B4 Y F R R

HE 2R Tu%tﬂ Klﬁb“cﬂ,ﬁﬂﬁ EFN 35
HOPMERAFAE— e 25 5% . R RRE AP (L0 : D24)
T, ﬁkﬂaaﬂﬁﬂw, IKF| 76.45%+0.61%; i
MIEIOE IR B AL (L12 : D12) /K,
BCRCPIERA frde g, A3 75.95%+1.17%; Bl
FOGIRN K i 4ks i-*jm 1EL16 : D8 YLAMT,
RGP B AR, {H 25 5 R GA B e oK P
(F=1.214, df=3, P=0.3826),

%3 3RU, RFEDGEIHARET , TR i L
FEON R 22 IR B S F K (F=17.428, df=3,
P=0.002 3 ), Ff&ECKT AW R, FME = Bp
AWTREAR, Gt L8 - D16 i), 5
CK AHLL, PR BN & T REIR 8 WK 78
L16 : D8 K RUUK- T RERIEAR, (R (165+9)
Wi ANWIHEINCRRIH R kM H 5 iy i 4

*2 XEASHMEREFHERSHNZMW
Table2 Effect of photoperiod on growth parameter of pupas stage of Clanis bilineata tsingtauica

JeJE fEig=R (%) W (d) I (gik) I (em)
Photoperiod Pupation rate (%) Pupal stage (d) Pupal weight (g/ind.) Pupal length (cm)
L0 : D24 80.80+0.36 a 12.3+0.7 a 3.98+0.13 a 4.66+0.52 a
L8 : D16 80.33+0.25 a 12.1+0.3 a 3.91+0.18 ab 4.69+0.28 a
L12 : DI2 79.53+0.38 a 11.0+0.4 ab 3.5940.11 ab 4.64+0.17 a
L16 : D8 79.07+0.42 ab 9.5£0.6 b 3.57£0.05 b 4.63+0.31 a
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Fig. 2 Effect of photoperiod on emergence rate of
Clanis bilineata tsingtauica
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Table3 Effect of photoperiod on adult biological
characteristics of Clanis bilineata tsingtauica

FUMEFENEE AR

N e e 55 iy
JeFE (B ) Amount (d) (d)
Photoperiod of.fem‘aks Longevity of Longevity of
oviposition female adults male adults (d)
(grains) (d)
L0 : D24 209+12a  5.34+0.19a 6.92+0.21 a
L8 : D16 20046 ab  5.27+0.35a 6.87+0.13 a
L12 : DI2 178+14bc  5.2140.22a 7.10£0.32 a
L16 : D8 165+9 ¢ 4.95+0.28a  7.06+0.25 a

B, THE R A TE A AL B R SR BN — , fEAfE H
MEAFDE AL BT | 22 R YR IN 3 i K1
(F=1.759, df=3, P=0.254 5 ) f1 ( F=0.492, df=3,
P=0.700 5 ),

3 HFHit5ig
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IR/ INAE IS e B R R R e IR, Bt o I BRI 2 vy

BN, VR AR AR, W R T TR B [
8 4 (PR e, 1998 ), BLAh, S
JE X 4% E i Apolygus lucorum Meyer-Diir B it
B G A TC 2 R, iR AL A (R —
s, BEAEEIRBT ARG, 2% 5 G R R )
AR R B W40, 78 26 CAOGIRL T, Wk
] A2 18,75 d, RE/NTICHEW L2 - D22
WRERRRY 23.75 d ((HAETAE, 2011 ), ARERZE
SR, SR R MR F S A Y —
TERZIA . AT L12 : D12 F1 L8 : D16
AFE, FEGCSA Li6 : D8 K, MRk E sk
B H) B, B R AR, T3 2 A RO FR
K, BOIOGRE LE, RO AT R0 I O R T B
SEETI], 4 8 R B R, AR T R R R A
ol L LR A TR o B, 2 T 400 0 R R i
W, AHFE R, SR IR K K kT 0 R R A7
PR (P<0.05), AU 50 76 ' JE 1)
L0 : D24 il L16 : D8 7K T ik F H A AE A f /)N
{8, VA G BRI 5 5 K ks 75 I A 0 2 R i 0
PIRGAEKER, WhCERHE, AR T4 M S
IR o %Ak B[] R R P R 3R A K T
S, RWZKEAMET, S G Rk
Ui S R R AT A R o ol A W 2 R
T, B PP = B LASN, Ol JEII S 5 R ik Bl A 3P
e M B 75 iy S AR W 2 E R AR I B R
M, X S5FEANEESE (2017 ) RFSRL, R AL,
AREEE R ST (BRooA5¢, 20125 REE,
2013; RS, 2013; KM%, 2014) G TH
fiby B e i B A B R A TSR], 43T el fig &
AN ] B s 5 o 22 S T R 3 ARG =
BT 3 AARFDGEAL BN SR R S
AR E R R, 0 PR R KT
>, HACBREEERR, T—S R mE 25,
KICTAIALBE , A7 A TR A H R 1 K Ik v 75 A B
()22 5, i E BT R B 5 AR KR B et
SR AT; seah, AT R R, TR
(R B T B AL, e A RIS
T, SR TR 9-12 em () 11 (4
ARFESE, 2019 ), JCIRERATH OB, H AT
ST HARRS BRIk K AT A/ UG8
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AW TR AR T AR Ji] S0 Ak BEX 52K
Uty e AN R U A e R S £
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