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Relationship between pre-copulatory mate choice and mor phological
traitsin Spodoptera frugiperda
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ZHAO Man GUO Xian-Ru YUAN Guo-Hui LI Wei-Zheng

(College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China)

Abstract [Objectives] To investigate pre-copulatory mate choice in the invasive fall armyworm, Spodoptera frugiperda,
and thereby both answer some fundamental biological questions and improve the effectiveness of releasing sterile insects to
control this widely distributed, migratory, insect pest. [Methods] We investigated whether several morphological traits
(body weight, body length, forewing length and abdominal width) are involved in pre-copulatory mate choice under two
operational sex ratios; 22 13 and 1923, [Results] The body lengths of females that were preferred by males were
significantly shorter than those of less preferred females (t=3.20, P=0.006 9). However, none of the four measured
morphological traits differed significantly between preferred and and unpreferred males (body weight: t=1.49, P=0.150 0;
forewing length: t=0.59, P=0.557; body length: t=0.43, P=0.668; abdominal width: t=0.26, P=0.795). The primary
morphological trait influencing mate choice was abdominal width (r=0.59, P=0.000 1), and the next most important was body
length (r=0.36, P=0.027 1). Males, but not females, exhibit allometric growth, which significantly affects the relationship
between body weight and the other three morphological traits (body length vs body weight: r = 0.07, P = 0.564; forewing
length vs body weight: r = 0.14, P = 0.284; abdominal width vs body weight: r = 0.10, P = 0.437). [Conclusion] = Adult male
S. frugiperda prefer to mate with females that have a relatively short body. The most important morphological trait influencing
mate choice is abdominal width.
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TR G : (1) BRSO MR B R AR ; (2)
AE 33 P B ARG R AR R 5 (3) PR
TEHOT R 2 B 41T s (4) K2 G
WA PR A A 1B o 5 S A e A G
() PRl T H B AR A5 S | PO (R (A8 | P 8 1
Ab e (Virginity ), AU B4l U 9 FRRBL
S (REBHAE, 2019 ), BSEOME S W 7 7E 5 &
TR AR /Nl AR (3 R ACIE ( Assortative
mating ) FRGL, BIPHPEA AR 22 B 3k TR A1)
AEFENLIERS B4 ( Phelan and Baker, 1986;
Iyengar and Eisner, 1999; Xu and Wang, 2009;
Zweerus et al., 2021 ), H:EEfEik i) A A
W5 HBRE S 2 SRR 0 (R 2 A
X (Xuetal., 2019; Xuand Wang, 2020 ), K
S e gl P TR A R BT AN O T B AR EURT, T2
e T e i P VR B B B, PRz AR — i S
E SRR B i i E G (Li et al., 2005; Xu and
Wang, 2010; Goubault and Burlaud, 2018 ). f
B LT ik Utetheisa or natrix M i Xk 754 i gk 114 52 B2
P -1 ek AC A e 5t %, ROAAR TR fe i BT RS 1
T PR SRS AR A AR TR e %) P B s, 35
WX FhAC R dr ME R AL T Z PR ik |

(Iyengar et al., 2002 ),

HHh ST Spodoptera frugiperda 57 T
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WEMEARD 1 SLMEMCHE (29 18) 2 FRRfEM:LL

( Operational sex ratio ) ¥3%, #IAMSY T 5
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12 QUSRI ERAETE LLALBE . 75 T 2 — LK
- FFRa{RE ( Body weight, BW) J5, #%0& I
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R, RIS R R E VR H A B LE RS X B 25 (R
BAFE IR, I K AT 2 A
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PRAHOC? BB I FIR R E M LA PR, SR
Pearson FHIC A4S 9 1~ 2 IR At %) i s R
B2 E TR PR AL PR R 2Z A A DG . AR
J& , A I PR H A BT T X 1 A R 4
P, PRI B () BAR AT 24 H8 b5
FEPI M R R AH G s (3) b BT
I e f PR A AFTE R AR K ( Allometric
growth ) M%7 SlA KNG IRIEEY MR LEE
KAkFHESY, BERSHALUFH R LB ER AT

MIBLAR o 5 BT A il B 0 o ME SR e 8 ( GE
BARTERI TIPSR LT ), H Pearson AHG
TR AR N 4 DR FEAR bR Z )Y
PP ARG o
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“238Fr (BW. FL. BL. AW ) #FFTHECX} t K46
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I S R A i 4 8 T MR e 2 )k B MR 2 R
febr. o, gk B BRI (15.52+
0.29 ) mm]t 2 L AR BB A MEIK[ (16.38+
0.15) mm]% (t=3.20, P=0.0069 ), Hfth 3 M
AR TR AE A 35 1R 1 I 0 R A A R B ) i
[T M 25 (tgw=1.55, P=0.146 0;
tr=0.65, P=0.5255; tow=0.48, P=0.6399), 7£

“192387 MYBEMMIREE D, WEER 0 b i A A 1k
PRI [BI7E 4 DR FI8bR 7 H 0 B
EMZR (tgw=1.49, P=0.150 0; tz=0.59, P=
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Tablel Effectsof morphologic parameterson mate preference in Spodoptera frugiperda moths

PP S R

S 2E PR BREFEAE  REEEEN A A t i
Characters of X .
Morphologic traits Selected Non-selected t-value P
two sexes

I A R AR 1A H (mg) BL (mg) 0.10+0.01 0.11+0.01 1.55 0.146 0
Female characters o 1 e (1mm ) FL (mm) 14.06+0.38 14.37+0.24 0.65 0.5255
#K (mm) BL (mm) 15.52+0.29 16.38+0.15 3.20 0.006 9

R YEE (mm ) AW (mm) 4.05+0.14 4.10+£0.12 0.48 0.639 9

T HURRAE 1A® (mg) BW(mg) 0.09+0.00 0.10+0.00 1.49 0.150 0
Male characters s i e (m ) FL (mm) 14.03+0.21 14.21+0.23 0.59 0.557 7
&K (mm) BL (mm) 16.92+0.20 17.02+0.19 0.43 0.668 8

JEFTERE (mm) AW (mm) 3.78+0.08 3.75+0.07 0.26 0.795 4

BW: Body weight; FL: Forewing length; BL: Body length; AW: Abdominal width. 3[G], The same below.
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287 WIFHERENE LA F AR T b, OGN 45
ot a—E, RIASTC s A R0 v i e e — bl 2
ol A A R TE B 2R AR (rye =058,
P=0.031 4; r¢25=0.69, P=0.000 2), HABEA
SEFRPRZ YA G . SR, K LR PR A
FUEREE IR B S5 550 AT, & B 5 FEATS
SRIR B T A 2 A K (Fpoolea=0.59, P=
0.000 1), {HAZ L s o - i L ) 1R A 25 )

TBEHINE (rpoea=0.36, P=0.027 1),
23 EMFRHESMENREEKARSHT
N T TR B AR 4 MBS

FARPR P Z AR S, RIE

TATAE S A K

IS, B Al B d e IR o0 2 4, 4%
P E AR N 4 DERFIEIRZ B
PRI OC R KL, 455 NEE 3. ArMral T, W or i
IR AR R A KIS . Horh, TEM AR
HW 3 AR, P AR S AR AR Z [A] )
A58 (BLvs. BW: r=0.07, P=0.564 7; BW
vs FL: r=0.14, P=0.284 0; BW vs. AW: r= 0.10,
P=0.437 9) . HEmk AR bR MG G 2 [i] LR
() 4 DNTEASFHERR I 2 [R5 i e 5 A

R 2 TEBEAMELLHY 3T BT T A 32 B B3 Y B 3 2% B 4 e 0

W2 B AR ERSFIERE A AEX S
Table2 Correlation analyses between mor phologic parameter s between copulated sexes of
Spodoptera frugiperda moths under mating environments of different operational sex ratios

EESLiBTSI GeitAs e (LSRR A i LSS JE v

Operational sex ratio Statistical variables BW FL BL AW

2 Sk ek 5 1 Sk FHCREL 0.36 0.25 0.16 0.58

29148 BEP 0.205 9 0.390 9 0.593 7 0.031 4

1 Sk Mk 2 Skl ik NP d 0.09 0.04 0.39 0.69

192248 EN P 0.676 9 0.850 1 0.059 4 0.000 2

49t Pooled MRRE 0.07 0.09 0.36 0.59
BEEP 0.672 8 0.590 5 0.027 1 0.000 1

* 3 EMFRHS NN NBARESEIERENERAEXES
Table3 Correlation analyses between mor phologic parameter s within each sex of Spodoptera frugiperda moths

45 7 %t Tk Males MK Females

Parameters for comparison B3 4 WEEP X RE BEHP
& vs. {AE BLvs. BW 0.07 0.564 7 0.73 <0.000 1
A vs AT E BW vs. FL 0.14 0.2840 0.54 <0.000 1
AE vs. IEHFTEE BW vs. AW 0.10 0.4379 0.67 <0.000 1
K vs. ATKE BL vs. FL 0.51 <0.000 1 0.50 0.000 1
AR E vs. HEFB%E FL vs. AW 0.36 0.003 7 0.52 0.000 1
1 vs. IEHTE A BL vs. AW 0.50 <0.000 1 0.66 <0.000 1

3 it
AT R BR, B 2 0 e i 25 G - 5 1A

KGR, SIRE ., R (KA
RES MRUN R UIARSC ) B ECR o MERXTA
A (MR, MR A K s A ) /Y
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T OB B AR e B I 2k, S SRR AT
AR By i B ST B, X R R R A BT A%
PFER A TETZ o X R BT TEN AT AL
MR A HEEME L

DIRIAFE & B, MRS 1E R 52 e 32 SR 1A
R TRR/N, GA FOR BEE Ephestia elutella
( Phelan and Baker, 1986; Xu and Wang, 2009 ),
HEE LT H, ( Iyengar and Eisner, 1999 ). 4 ZE7 i
Heliothis virescens ( Zweerus et al., 2021 ) %,
ARG EE TR IR, B Hh O R0 PR R AR B S
PIRE RIS OIS o SR, HAsE U A2 e AR i 17 A
BY A AR bR LSS HE HO B I 5E 1, koA 2
PRIUF /N (AR FE I G AR ) FRATTHED 2 1
AR M %) S G B A I bR RS E DN R 22
A X R A DG T O TR b A B (Li
etal., 2005), {HZ, 7EsHix Ak, MERTE
JEE AR R T P i e A AR B 0 DRI o el 1
g e e A g B PR 205 o ) M G, 2 R SRy A AR
T PR PMER, (AP R
AR A AR ANVED , AN BB By Ak i i A2
K, PR PP 1P 2 0T e 07 75 e 2
FEANE . Xu Fl Wang (2010 ) £ 22 e il b 1 6493
U5 Ephestia kuehniella i i A1 9 (4 e (8 18 2 i
FEMR IR, i U N S JE R R I gk . A
STV W i BH 25 B8 , S0 114 7% 2 )
st FE A B 0T BE Sk SR I Y LA R B T A
TR o AR AT DATE R b 7 2 e %o o R e il 2
Je BRI it , DA 5 O A AR R 2R 7R )
HL# o

5T M A A A S A K G, T
H FZR M R 5 HAL 3 D EIREE TN
AT, A s R X FPELG: o HEX 2 T
4 AN Ebrh, REEME—E RS, mHAD 3
HEIR I A BEVEFR A o b BT MR 1 2 ] S
ARG 2 50 R I AN ERE

Tofe gt 4 R R AR R A e ) e 22 2, MAiHEAE
BCE AR AR A BT AN G2, AR5
. R MR A S U E RIS, R A i
b, XBR CARIER BIECEERR T N E S E

P rp R Filan, PRA /NG B A IR
Plodia interpunctella M L {4 50 55 K iy s ik 52
FEFH 5 ( Dougherty et al., 2020 ), 55 4b 4 HfE ik
HHE, ¥ BEIE Cadra cautella ik 5 B8 2 H 35
22 I3 B e % 48 X R W = ( McNamara et al.,
2012 ), LAY IR A W5 /N Eretmocerus
hayati ( 22045, 2020 ), #i4%Hdt Helicoverpa
armigera % 2258 Fe 1 ik gk S SRS s, (HOE N
22 WE M % ) O TR R R E A L
ik 25 Ab Lo Mk 1) i 2 £ ( Teng and Zhang,
2009 )o JCI AR AR BRI A5 RE 15 3] (7 0 % ol
T2 K5 (R BEA A B2, v Vi A A = e e A
A A W 0 35 2 A 2 0 B X 28 R 4 ik
( Xu and Wang, 2020 ). # % {7 % & 1E H
Metarhizium robertsii Ja% 4 (i) # ¥ Bt Tenebrio
molitor WP i HL B 5 0 5 R e 1) S AR o
AT AR 7 B s R RG0S TR SE
1M 5 A B T 5 & 78 R SR i AT AL
( Reyes-Ramirez et al., 2020 ), XFf “ANiE R
PR EREAT & B R R PRI BRI R i 3
T SR LAy 1T P Ak ) 25 o N T A
®a, NgutkemmmEs, RETF2ZAT
W e A2 AE bR S RO e B A DGR, BA—
TE PR E R EEE R A5 B lin, ik ALKT ik
T AR L L R v B T3 S e A= e
PERR PR B FR 1- 58 3 - ik g LR -7 R
( Hydroxydanaidal ) 75 % W0 2. 35 AH G, (ELIE ik
TP 0 o A R R —FE AR R R B R &
( Iyengar et al., 2001 )., 7& A/ & O H
Neoleucinodes elegantalis 2 SA 17 754K i {4 T 114
PERIACHC IS , AEAR B JF AN S iR I ) 48
P o T2 Jir PRI 5 o 1) MR ) P R R T LG
XoJ Tfl i 18 5 175 3 B, T A P A e X AR BV R
(4 S0 B R A8 (Jaffe etal., 2007 ), H XU
gk Amata fortunel [l 18 R 7E S 25 &
PR B BB B T Re , (HAL S (5 B AE i iR
BT R A #METETIRE (Kondo et al.,
2012 ), ASWFFEACIN, B bth B AU A A A X
MYTCABIERETD , 025 O e 4o A 05 et 1 e P P
M, e X2 28 S H8 A 1) B3 B R HE P
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