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The mating behavior of Protaetia brevitarsis
(Lewis) (Coleoptera, Scarabaeidae)
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Abstract [Objectives] To investigate the mating rhythm of Protaetia brevitarsis, an important agricultural and forestry
pest, in order to improve the monitoring, prediction and control of this species. [Methods] Mating behaviors of P. brevitarsis
adults of different ages were observed at (23 + 1) °C, 60% + 5% relative humidity, under a 14L : 10D photoperiod.
[Results] The mating behavior of P. brevitarsis can be divided into four stages; courtship, mounting, copulation and
post-copulatory guarding. No courtship behavior was observed in 1-5 day-old adults. Courtship and copulation occurred in
adults over 10 days of age, and peaked in those 30-35 days of age. Significantly fewer 10-15-day-old adults engaged in
courtship than those aged 20-25, 30-35, or 40-45 day-old. The mating rate of 30-35 and 40-45 day-old adults was significantly
higher than that of those 10-15 and 20-25 days old. Moreover, mating mostly occurred from 11:00-14:00; no mating behavior
was observed at night. The duration of copulation ranged from 1 to 12 min, with an average of 7.47 min. 53.85% of observed
copulation lasted for 6-9 min. [Conclusion] The results indicate that the mating behavior of P. brevitarsis adults has an
obvious circadian rhythm, and that supplemental feeding has no significant effect on mating success.
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2010; kifiH4:, 2012; Hornetal., 2019), B
HBY SZ IE T A R R AR TS 2 Sl P R A
GEIA A, o2 E AT SO Tl A B Y B
s (B ELT%E, 2014 ), MR R A A B A L
PEAE B R BT T il AR E B R IAR
Bi¥E 722 ( Nascimento et al., 2016; BEFHFW4,
2018; Kimetal., 2019; FhBElESE, 2019),

I 5464t Protaetia brevitarsis ( Lewis) J&
#4441 H Coleoptera 4: fif} Scarabaeidae 1£4: 611
Bl Cetoniinae, 43/ THA , Wi M2 WL/
M IX St AR 4 KA b X (B SR AE,
1955; FRICHASE, 2004 ), WA A FEE K
HA Ry sk AZHFh (Park etal., 1994; Kim
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WHRECE IR A, R 7 X B R 25 1 PG
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R A4 o ORISR g oy 9:00 it 17:00 /2
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Fig. 1 Courting rhythm of male adult of Protaetia brevitarsis
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A. Percentages of courtship of male adults at different ages; B. Courting circadian rhythm of male adults.
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Fig. 2 Effectsof supplemental feeding on courtship rate of the Protaetia brevitarsis adults aged 10-15 days
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Fig. 3 Mating behavior of Protaetia brevitarsis adults
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C. Post-copulatory guarding.
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Fig. 4 Copulation rhythm of Protaetia brevitarsis adults
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Fig. 6 Effectsof supplemental feeding on mating rhythm of 10 -day-old to 15-day-old Protaetia brevitarsis adults
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B A BCAT A 2 B A 1 S8 B T R 3 i —
FE 175 A Sakai and Ishida, 2001; Rymer et al.,
2007; TR/ FBRoTAE, 20135 Bonduriansky and
Russell, 2015), A®F5A B, fE (23t1) °C,
14L : 10D SRR, R G4 fa iR AS T
g T 30-35 H B, 2T e i R AR AE
11:00-14:00, X 5 B £ W {E 4 fa Campsiura
mirabilis Faldermann. /N7 4F4: fi, Oxycetonia
jucunda } #5516 4 fa. Poecilophilides rusticola
AL, BFEAEACHS (5KIG R ATE SO, 1987;
K SERIFR oM, 1993 ); 54 fa R4 f AL
Hoan wy SR 68 4 f@ Holotrichia parallela
Motschulsky . 7k b K & 4 f5 Holotrichia
diomphalia Bates. #&]t KR4 Holotrichia
oblita Faldermann Fil /) # fifl 4x 6, Metabolus
flavescens (Brenske) % il 4 g, W B} i £ T 45 6,
Anomala corpulenta Motschul sky 14757 1. 52 it
HFEEFEMIT NN (Led etal., 1993; XIJ Hi
45, 1997; BeEF, 2010; T4, 2019), Ui
WA AR d A A2 B AR 25 5%, AT REJE
FARR A2 IS8 L, HA W
P& Al 35 RSSO AL, A AR s X L A
HE) Bl 6 HE it

HFEEFER M EH R R BEAR I A
BACE N AP S ST e e B 5, — R TE
HRECE, HAEACHCAT 1 d HEIH B A B AT 8,
UL AD FE 5 FE 0T B AL & sC LA T oA AR
GRS H 28, 2008 ), 1%l B4 16 £ Fil
RAEARA AR, X —ING A RE R R A (CRE5
e e ) SRS DR AL AL TR BCIRES | 752k
FoE R AR N 5 R T e MRS, 1980,
Zalucki et al., 1986; VL EfR4%, 2000; T3ff%
5%, 2004 ), WAlfAER o KA SR ECE SR At
eI (VIEM4E, 2000), MHEEE T
B I YU AL B R I RESSIT , HEIAN 7S
FE]fese N HORMAT 4R gt aB i, DAORIE D
i, JREEK FHay (Purohit et al., 1975; Hogg and
Gutierrez, 1980 ). [ & {64 faPI{k/5 30-35 H i}

HELAE L R, S5k 4 f. Adoretus sinicus
Burmeister i} 15 75 #h S8 E IR 5 A AT S B AH —
(O EE4E, 1985, 1994), S5 HHIS G
Holotrichia trichophora Fairmairs. FHza4 Jii4: fa
Hoplia spectabilis Medvedev & & T2 fifl 4>
Melolontha hippocastan mongolica 34k 5 8 7 4h
RHOANR] (JrE L4, 1994; FREHAE, 2014;
JE T, 2014), HEE4f 30-35 H AR
FSRAB R B i 22 , 1M 1-5 H I BER HBUGRE1T 8,
X A] g S B 28 o — Be i [a) b 78 5 R e A s i
TToRABE S, HBEE HIBRMIGRIE R, HA
A R ACICAT N E2R A AE 11:00-14:00 B [H]
B, ZWFrLLml Ml 317 min, KN
12.42 min, FEEPLE 6-9min (53.85% ), X5
BN CRRALLL A, 2005; F#EF%, 2018 ) A5
ZEFRRR, AT J R R B A S T e 0 S AE T
Frgeif ] & Z B RR B . B HI% | R R
JE R S v 5 B A 2 R R S e ( X1 %PAE
2010 ),

F A AL 4 o il A B A 2 et ] B H #83 K
IMiF#A%, 10-15 H&H1 20-25 H i 3B f5LLAa]
i3 KF 30-35 H A 40-45 H% (P <0.05), ifij
10-15 Hi 5 20-25 H i 2 [A] (14 38 B 4725 ) 18] G
XS, {0 20-25 HIBAHLL 10-15 H %A 2E AL
FELLI ] A Fra /b | 3% 5 KA 1 Colaphellus
bowringi Baly FIf{5%7K 1% Spodoptera exigua 2¢
BCAF 2Lt [E] Pl H IS SR AR (B LA,
2003; [ESG4H%, 2010a),

FHEFIS (2018) 4 H AL I RAT N
S AR SR 2 BB bR B ACReA T R —
MEFE AR, EW B AR S RS
2B B (Rt a5, 2007 ), AREF50FE H 2L
S FACTECAT A A R oRAR L T A EERITEC S AR
AN B, XS5 Z R RNSSRLAT 23,
T4 i Rhynchophorus ferrugineus ( Oliver )

(Z2H 5, 2018). x4 Pagiophloeus
tsushimanus ( K AMAEE, 2017 ). KB KM%
Cyrtotrachelus buqueti Guerin-Meneville ( 17 #¢
45 2015). =BEKZF: Batocera horsfield ( #7#ft
%, 2011), S Harmonia axyridis (Pallas)
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( R A5, 2011). #A%% K4 Monochamus
alternatus Hope ( #% it 46, 2007 ). % ‘fE#&
Cephalonomia tarsalis (Ashmead) ( Cheng et al.,
2003 ). AR Gryllus bimaculatus ( Sakaluk,
1991; Parker and Vahed, 2010). #5WE Libellula
pulchella Drury (McMillan, 2000), Zh443EH ik
Leptinotarsa decemlineata ( Boiteau, 1988 ) #1H
Wi 46, Popillia japonica ( Saeki et al., 2005 ),
BeJE PR AP T A R N S I B 22508 ( Hanks,
1999; Simmons, 2001; FEffH4F, 2002 ), ]
Dol H ™ A 1 A B T RO ) AR B B 1
ALK (B, 2009; #HEE, 2015 ),

BT HX A R AL A A B AT i BT
TAEL, B T RS RS A P S
30-35 d, FE A 11:00-14:00 i [a] Be k7. X
Se 28 B R I Jre K it g Al i R R E (S B R
RAEPTAT AL T IR . 45 M 7 X ACBL 2 )
XPAE L2 | PEAE B R BT . WGP 4
FE S INETR A TIR R, FTE R R
S ITE( 9 d DR Es % N
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