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Effects of delayed mating on the reproduction of the potato tuber
moth Phthorimaea operculella (L epidoptera: Tortricidae)
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Abstract [Objectives] To determine the effects of delayed mating on the reproduction of the potato tuber moth
Phthorimaea Operculella (Zeller). [Methods] The effects of delaying the mating of both males and females, or of delaying
the mating of either males or females, for different numbers of days, on mating rate, mating duration, fecundity and adult
lifespan, were compared under laboratory conditions. [Results] Irrespective of which sex was prevented from mating,
delaying mating for 5 d produced the lowest mating rate. Compared to delaying the mating of females, the effect of delaying
the mating of males, or of both sexes, on the mating rate was more obvious. Delayed mating had obvious adverse effects on the
hatching rate and the number of eggs laid. Irrespective of which sex was prevented from mating, egg production was highest
when mating was delayed for 2 days, and lowest when it was delayed for 5 days. Delaying mating by 5 days resulted in a
significant difference in egg production when mating by both sexes had been delayed compared to when mating by females
only had been delayed. In addition, the lifespan of both sexes was higher when mating was delayed, and compared to
delaying the mating of just one sex, the effect of delaying mating by both sexes on lifespan was more obvious. Males were
more susceptible than females to the effects of delayed mating. [Conclusion] Delayed mating has significant adverse
effects on the reproduction of potato tuber moths, which suggests that there is some scope for controlling this pest by
disrupting mating.
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(Wu et al., 2018), 2[mpk il {5 B R
FRAE 75 B TR0 15 8 28 10 IR v R A0 o
B ) fig 1 T I8 B T P O 22 I A s R
( Rothschild, 1981), %A1, N3 HAPZEAARH
NG B R TR RO A 22 57 1
8 T S [11 87552 O N1 vk S M | sl L S [ B 55
HH T B R AR A A5 e oy 0 0 rR 875 PRI X
M ] fiE S B0 A2 BE 1 (] BY 2E 3R ( Cardé and
Minks, 1995 ),

LA ik Phthorimaea operculella Zeller
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Zhengetal., 2019) . 7EHI[A], 4 2Ligkim
if gy R b, S B RS R 20%-
30%. fEOAED], h T HERE™ I T S A 2R IR
A AL, %) BUE L 2F IR ARl S A5 B
Pk, EeREEMNNE (SHkhE,
2011a), 1T H4% P K 2l dURh i 3 25 2 N ER
&%, 25 R A LR I, JF HAk2=24
FA SR L4, I, 1AV 2S48 —Fh
G ARG T

—LERESR R YT, (EHITEAE B R BIA SR R
SRR BB R AR A 2L 47 ( Raman,
1988 ), #KiMN, FEAfiasiscit. & BRUL
L EPEAR B 2R BIRAS B L A5 %o L B 2 e 25 ik e
e AT RCR A A AR EE A 520 (Bacon et al.,
1976; Keerati-Kasikorn, 1981; Tamhankar and
Harwalkar, 1994 ), {E# Fr7EPRELH Fi HHFFE R
IS 50 N TDIEISE SORETOE 30 ¥ {ioES
BCRA —EMRIER, (H2 e 2RSSR
DU 3 FPOAS BE 56 4 BH 1F H 4% B P 2K Mk A I v fig
EIERAZHA K (AR ). MR E LN
T HR 7 AR A i 38 A T Y 1
(Wagas et al., 2020), #ERAZHLS A [R] H il
T HUHE SR AR L FIAN [] H 98 22 (B A 2B SR A T, IR
2T TR A SR AZ O 0 X S R 2R i Y

GBI e, AR SCHFFEHEIR S FE XS
L4 B R A BAH R SEI , IR T il Ch A4
B ZE MR AR 52 HC AT SRR R 20 25 s D P A — 5 1Y
LIS

1 #R5HE

11 #hd AR

LA B R ik 4 i T 2020 4F 4 AR A B
BT A S4B (103.79 E°, 25.51N°), 4l
Hofp = N DL EYEE (B1F 88) TR, 1F
Ay AR Je U 3 B B B L h , By 1k R
HIACHE o BCHPIb 5 1R M 109614 %5 7K D)4 k5
It o TIFR AR B IR (27£1)°C, AL -
D =14: 10, AHX A 50%-70%.

12 EBRZEXDRFREBES, “HER
FE AR

PIRAEES 1. 2, 3. 4 F15 d M A
M A FE IR A2 0 256 0 A R YR, S 615 M e A
IR | SR K T R e B AR AZ L 3 AN A HE R
T S0 3R 52 i S 36 e R A [R) H #8 AR A2 P Al H (2
2. 3. 4F15d) il (1, 2, 3, 4f15d) #
AFACHL , T HAE IR FE S 50 e PEAN [A] H RS RS2 L i)
M (1, 3, 4F15d) SARCHEMMER (2d)
HEATACHC , M HRAE IR 22 E S B PR B AN ] H i
KRAZERMESR (1, 3, 4 A1 5 d) S5ARSSHE
H(2d) #E473HL

BEALIEREAR S BO A e By 1 3 S 1 kAT
BeXy, BF 1000 mL BEES4E 4R, FJEJEM (40
H) & H, JESAERNICH 10% %K, Lk
FEESR, S TIRE (2721) °C, SR (L
D =14:10), FHXNREE N 50%-70%0H 5544 T i
o SEERR, ZE4056 (30 Ix) FULEEmREH
(1 8:30-18:30 )M A 5 1 KU 2E LA T4, B 30 min
M LK, BEEEE] 1 RIELAEEL T 30 min, 41
SRAE WG A b A 28 & A, WU I 3 45 o e e
W A R B R AR SR (280 mL )
TRIA I IC AN, HERRMIET, L
0 22 A A o TRBSE, BE 3 38 e M 3k 11 7= B o



41 o A GEAR AT O X Th A% H 2L MR S 1 R - 975 -
FHF WA AE S A B T SR A I et

U, MLV 50 KB , 455 VLB TR HOE (LS B "

R N T A T T U - L)

EBARERATAE, VAR R A B B O BR v
AKREFEE R 3 UK,
1.3 HE\EHH

A B A SPSS21.0 #7484, Fl
FHl Ducan's £ Ak 722 5 W& . FIH
Pearson HH 5¢ R B PFAl T 28 2 B 2K ik 19 A8 e H
W52 LR | G BB FOME | R A B A

2.1 FEIR 3 g ¥ 32 BE 2 A0 32 B K B0 RS I

S 3R A8 T Xof 4 S e i o e 1 A8 T
RAG—SE RS, ELE A A 3R 58 P o AR i R 1
AN R (% 1), SHERACHAL 2d 1 3d A
L, ZEIRAZHL 5 d WA R R IEAL T 50%-60%; Jf:
HAE 3FIER A AIEN T, HERACHL 5d 15E
Pt R e AR A

F 1 TEIRFZERT DEE B0 3 BRI M 2500
Tablel Effect of delayed mating on the mating successrate of potato tuber moth

& (%) Mating rate (%)

SRR ) ke W 4 3R 5 gy TRIERAR L HERIER
Delayed days Reoent tmes | BOmaleand ol Mde-delayed o Female-delayed

P female-delayed mating P mating P mating

1 25 56.00 2 50.00 2 77.27

2 25 88.00 - - - -

3 25 76.00 21 61.90 23 73.91

4 25 68.00 20 60.00 20 60.00

5 23 21.74 26 30.77 20 55.00
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Fig. 1 Effect of delayed mating on the copulation duration of potato tuber moth
A. MERERAEIRAZHC; B, HERAEIRACHC; C. MERSERAZHL, A EARAAF/NG FRERORTE 0.05 KPR RE . THEIFE.

A. Both male and female delayed mating; B. Male delayed mating; C. Female delayed mating. Histograms with different
lowercase |etters indicate significant difference at 0.05 level. The same below.
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TR AR (K 2, P 2); HA MR s
e | HERFEIR KL | MR SER A L = H Y AEFEIR
ACHE 2 d A= B R i, AEAEIR ACIE 5 d Y
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AL I FERAC T 1 d B R dRe ey, FEREIRAE
B 5 d BRI R Ak (15T 2),
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Table2 Effect of delayed mating on the hatching rate of potato tuber moth

J#1L% (%) Hatching rate (%)

SER TR (d) — — : — ‘ —
Delayed days (d) e A IR A2 T Tfe B SR AZ T W i A 3R A TG
Both sexes delayed mating Male delayed mating Female delayed mating
1 94.00+3.06a 94.00+1.15a 94.00+1.15a
2 89.33+4.67ab — —
3 92.67+0.67a 88.67+1.33ab 93.33£1.33a
4 86.00+1.15ab 89.30+2.91ab 86.67+1.76b
5 83.33£1.76b 86.00+3.46b 83.33£1.76b

TP R N I EAAR R, RSVEEE R AR A A R P RN E 0.06 KF2ER B E . FRIF.

Data are mean+SE, and followed by the different lowercase letters in the same column indicate significant difference at the

0.05 level. The same below.
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Fig. 2 Effect of delayed mating on the number of eggs laid by potato tuber moth
A. MERERIEIRACHC; B, MERIEIRAZHL; C. MEHIERASIT
A. Both male and female delayed mating; B. Male delayed mating; C. Female delayed mating.
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Table3 Effect of delayed mating on the lifespan of male and female potato tuber moth

T B S SR K2
TERFH (d) Both sexes delayed mating

T B A IR A2
Male delayed mating

W L A 3R 52 G
Female delayed mating

Delayed days (d) R FHdy (d) WediGar (d)  Midiar (d)  #EdEar (d)  HEdGar (d)  #EdGar (d)

Male Female Male Female Male Female
longevity (d) longevity (d) longevity (d) longevity (d) longevity (d) longevity (d)
1 7.00+£0.25ab 9.15+0.44a 6.25+0.25a 9.05+0.43a 6.65+0.22a 8.00+0.30a
2 6.60+0.39a 9.30+0.49a - - -
3 7.75+0.36b 9.80+0.57a 7.20+0.41a 9.50+0.37a 6.55+0.43a 8.50+0.38a
4 7.15+0.242b 9.85+0.3% 9.40+0.46b 9.05+0.64a 7.10+0.42b 10.45+0.63b
5 9.00+£0.51c 10.35+0.33a 8.80+0.49%b 9.25+0.33a 7.75£0.43b 10.95+0.49b

x4 DREREZBMEETESERITEMXER

Table4 Somereproductive variablesin potato tuber moth relation to the number of days delayed mating

2 IR 7R AH & 28X Pearson correlation coefficient

75 4E Variable

I fe H B 3R S

L Mating rate

BT Copulation duration

B 2 5B Number of eggs laid per female
FRiEAL % Hatching rate

- 0.556
—-0.408
-0.681
-0.716
JifE 1 75y Male longevity 0.770

T B S 3R AZ T WE H A 3R 52 i
Both sexes delayed mating Male delayed mating Female delayed mating
-0.399 -0.929
0.647 0.893
-0.937 -0.716
-0.907 - 0.961*
0.879 0.911
0.091 0.966*

i it #54iy Female longevity

0.974**

*FRIRAE 0.05 K- F ARG s ** RIRTE 0.01 7P i ARG
* indicates a significant correlation at the 0.05 level; ** indicates a extremely significant correlation at the 0.01 level.
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privata, Fk ik Lobesia botrana( Torres-Vilaet al.,

2002; Walker and Allen, 2011; Dietal., 2020)
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B HarnysEhn (Jaoetal., 2006; Yangetal.,
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FEK Ffr (Wenninger and Averill, 2006) .
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