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Sublethal effect of insecticides on reproduction of Megalurothrips
usitatus (Bagrall) (Thysanoptera: Thripidae)
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Abstract [Objectives] The aim of this paper is to explore the sublethal effects of three insecticides on reproduction of bean
flower thrips [Megalurothrips usitatus (Bagnall)], one of the most economically important insect pests of cowpea [Vigna
unguiculata (L.) Walp.] in Hainan Island, China. [Methods] Under laboratory conditions of (26 + 1) °C, 60% * 5% R.H. and
a photoperiod of 14L 10D, with young leaves of cowpea (var. Chunfeng-changjiangdou) as food of the bean flower thrips,
the lethal and sublethal concentrations of cyantraniliprole, amitraz, and indoxacarb for the 1-d-old mated adult females were
determined using a leaf-disc dipping bioassay method. After 48 h exposure to LC,y concentration of each insecticide, the
surviving mated or unmated adult females were provided with non-treated leaf discs. The number of eggs and subsequent adult
offspring were counted daily until the parental females died. Sex ratios of adult offspring produced by mated females were
calculated as proportion of males, and then sex ratios of eggs laid by them were estimated using survival rates of the offspring
produced by both mated females and unmated females. [Results] Exposure to three insecticides at LC,y concentration all
significantly decreased the survival duration of either mated or unmated females. The number of adult offspring produced by
mated females exposed to cyantraniliprole and amitraz were also significantly reduced. Sex ratios of adult offspring produced
by mated females following sublethal exposure to cyantraniliprole, amitraz, and indoxacarb were 0.60, 0.47, and 0.41,
respectively, which all were not significantly different from that of control. There was no significant difference in sex ratio of

eggs laid by mated females among insecticide treatments and control. [Conclusion] Sublethal exposure to cyantraniliprole,
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amitraz, and indoxacarb decreases to some extent the survival duration of the parental females of the bean flower thrips, and

the number of adult offspring produced by them, but does not significantly change their sex allocation.
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38 K] Dy Megalurothrips usitatus (Bagnall)
MOPR AR & D TR ], SRR 28 H
Thysanoptera . #ij & Bl Thripidae . K #ij & J&
Megalurothrips, &MY b0 —FhEE 2EF

( Chang, 1988; ERifEHESs, 2014; TEFTSE, 2015a;
Tang et al., 2015 ), HAF AURIBL Y F0CE . 16
SIS , FBURMRA KA I 48 SR |
TEACTR IR, T B RE R T 2R 5 AL T ( Sk
MEAE, 2013; IRF[S, 2015a, 2015b). EFKE
WErE, M 1 AERTRAE 24-26 X (IRIEESE
2014 ), LE WA EL R Vigna unguiculata (L.) Walp.
1k, HYG R O L 22 b in (RS
&5, 2016 ),

TEHE], AR R it e, HRE
N BRI EIE KO o A% B SO0 X
bR AR AR A N AR AT A . B
AT A A A FIFR BE G52, ] S 30 b 400 ) £
F AR BEE ST MR o 2% BRI SE BOE R0
EL AN BRI AL YA OC ( Desneux et al.,
2007; HECZEE, 2011; de Franga et al., 2017;
Bantz et al., 2018; Miiller, 2018 ). #ilan, AJA]
A& MR X VG A6 #i Y Frankliniella occidentalis
(Pergande) ) BN 2 A 25 5519 ( Bielza and
Guillen, 2015; Gongetal., 2015; Zhanget al.,
2015; #) BA%E, 2016; Cao et al., 2019), iz
A, B ORI HUT SO v J3E %o 3388 K i (1% 52 e
v A DL o AR SCHATPEAT 3 FPAS [ VR AL B4 4%
TR X S AT P S SO, DL BR ff o
AR P A7 3% ) L PR ) 0 e S - R S A0S
A PR U AN (] i A A= AR Ak

1 #R5EFE
11 fERsiE

T T P R 5 T A A58 DX AL PR 4 7 B 8 51
Uiog: SIMIP S U S EwING R S RS PN TR
S R AT R CINSASE A QY L R I = NN AD

TSR, WFRFRE R (262 1) °C. AXFREE
60% +5%. YCJEHI L : D= 14 : 10, RLiE)G,
PRI 0, Bk 2R TR RS (12 mmx
100 mm ) o AP, SCEMEELE 10 1
FFECXIAR S o F43 WI 2R1 Ak 1 M R AT 4 52 B Sk ]
I B, PRIEC AR BORACHCY 1 H 4 A
S L,

1.2 #iAEY

M RMNPY, GRS (R, 4
FRILT ), W MR T 1
15 d FOHBR 1 2RI EL IR FFAG EEBOTfE 4 (et
i

1.3 BdFAF

TE UL 3 B s A 3 FhoR B 38
FEAEFB AR =AY 10%7R 5 LB rL i (FEFR-
N )5 ARG A fr Bk 2k U2 At e 1
200 g/L XU R A] 20l v 1) -3 i)
F1 150 /L efi g FLih (AEIR-FLE ).

1.4 REHZE

141 SE£HNE  RHAMRRZGENE 3 R
HuFAPRT 2SS T 14 38 K gl 5 e A R AOR B
Tl % BN 6 UK, LATEACH XTI, Ak &
524, HEARN 20 mm FTILEsI BT,
MR AC R0 10s, BUBEET)E,
R R TR DR AR A R IR L 42 90 mm )P,
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ZEHCME L (30 SK/I0L ), FFHIFLA /ML ) O ik i
O, FFARFRILE T (262 1) °C . A#HXHEE 60%
+5%. GBI L:D=14:10 &4 T, 48h )7,
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HRIW AT, e B AR, 115 LCso
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M AR, TS I AN FEAR 2 AL B 4 1
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e o AW 0 G e AW N E SR B AR P e gz
PR 2 A8 e A QM H i 7 A R A L R
PE G B ] ) EASTE 138 38 K i A7
FEORFNARSZHEON , 433 B BUHEPE FUEYE J5 1K
RACHCHE R RZAGI0, 2 W HErE R ik
52 FC ME SRR 7 M S AR A 232 5 R S T M
W JE AR TS AR AE, TR A8 IE A QM e e
P2 AR A LR AR SR AR L, R SCk b
FERIRI K E L (Primary sex ratio ), ] HRFEAE
5153 BiK ( Jaro$ik et al., 2003 ; Bondy and Hunter,

2019), BRI HLAYMEEA N
R. =R, xS,/8S,

Hrr, R T 2B = AR R,
A L ME BT AR R L S SR B AR
O 2 i 7 A BR 2 PRI A7 55 S AR AL
Fict o H BT 7= AR B 22 5B AR A A7 T RS 1

1.5 BUBRSH

FIFH Excel 2010 AT 38050 B8 4k BRI 22 5] 5
FIH SPSS 19.0 #A: A T B0 45 1 e 53 B Al
B ST RS RN AR R AE LU 48 R E
RS, AT 2508 (ANOVA ) FIZHEH L
¢ (Duncan’s Z & LKL, P<0.05).

2 HR5S

2.1 FHF LCso F1 LCy

KA B2 25008 TR LR . RS K
FIEfHUZR 48 h X ACHCAHY 1 H i85 K 5
MER A EARRR (£ 1), H LCso 44 31H
13 504.267. 7 196.336. 2 663.735 mg/L, ifii LCy
49h 4 868.716., 3 903.815, 962.476 mg/L. 3
ol 7% HRHR) R 05 38 K i g L P AR YA B
Jak > AU Pk > P e It A

F1 FAFNNEXRMHZBEREDIHNEFN
Table 1 Toxicity of insecticides to the mated adult females of Megalurothrips usitatus

R HF ) Eyy LCsy (mg/L) LCy (mg/L)
Insecticides Regression equation (95% CI) (95% CI1)
NEE=] i3
/ﬁaﬁ.@i}& y=-7.846+1.900x 13 504.267 (10392.269 - 18 507.601 ) 4 868.716 (3 017.772 -6 591.165 )
Cyantraniliprole
XX[PH?[( y=-12.221+3.168x 7 196.336 (5388.816— 8 825.297) 3903.815 (2216.502 -5 249.207 )
Amitraz
Efi UL y==6.521+1.904x 2663.735 (2117.826 — 3 285.814) 962.476 (621.042—1294.962 )
Indoxacarb

2.2 FREF LCy I T 7 KMt B9 7 E B ]

3 PR B LCy Mria AbBE 48 h X AZ HC AT
A AZ T 1) 35 88 A i S 3% ) 80 2
(P<0.05) BYsZm (£ 2), RBUREN . XUH
JOR AR HUEL LCap AL PRIS Y 2 A2 L HE 5L AT A7 3

12.37-13.13 d, b2 MR =S, M RE
(P<0.05) % TXIIR (18.26 d). [FAEHE, 3 F
A% HUFI A 2 A, S R 22 T A A 3 B )
A%l (P<0.05 ), ZRVSLEURERE . SR IRATES
B LCyo AbPH J5 7 52 B M HL Y A7 145 BF 1] 43 531 oy
8.03. 11.30 Fl1 9.88 d, H:H iR Ha ok i &b 38U ARITAL
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R IR A B 22 [R] 19 22 533K 3 T 5 2 /K ( P<0.05 ),

#2 FRAFTEBEREMNZBAEDHER
fE RS HL 77 576 B [B] B9 32 Ml
Table 2 Survival time of adult females of
Megalurothrips usitatus following 48 h sublethal
exposure to insecticides

TEIEIE] (d)

Qb3 Survival time (d)
Treatments CACTUMEN kAR
Mated females Unmated females
X} H& Control 18.26 £ 0.88a 17.63 £0.82a
VE A 0
IR 1237075 8.03 +0.46¢
Cyantraniliprole
XU K Amitraz 13.43+1.17b 11.30 £ 0.86b
B 81 i3 Indoxacarb 13.13 £0.94b 9.88 +0.83bc

TP B R P8+ ARtfER R EE E AR A A R 7Rk
FORIE P<0.05 225 13 (Duncan’s Z 1 AL ). FEF.
Data in the table are mean+SE, and followed by different

letters within the same column are significantly different at
0.05 level by Duncan’s multiple range test. The same below.

2.3 FRHAFLC BB~ FRE BRI ERN
FER

3 MR HUR] LCyo WA AL B 48 h X838 R ]

Tl HCFE A R BT 7 AR 4 B R A R[]
FERERIRIER (38 3). TRECHREENE . XUH Bk
FIET B LCy BT C 32 LM s i T4 Ca i %k
A3 5h 3.95. 3.83 Fil 5.25 Sk/ME, itz alf2E
SEARIE I KCE AR IR AR kAL B
XTHE (594 3L/ ) HARBEZES (P<0.05), K
22 P MfE e 28 R R B . B R AT HUEL LCyp
s, TR B EEAAZETIL, /T 2.21-2.85
Sk/ME, (BXUH PRAL B S X BE (3.66 Sk/HE) 2 [H]
WHAREER.

3 FPR HUR] LCoo JhiA A 3HIXT 385 36 A
HOZEAE G U (B 7= AR B A7 06 Rt A AN [R) R
M (2 3). IRGUHIERE . OB BRATED HUR
LCyo AbBE 5 T 28 B ME HUIT 7™ 118 B A7 1 2R 433l
9 54.18% ., 47.53%F1 58.16%, Horb 4 d e iz
FIE AL TR 5 % IR (40.84% ) 2] (125 Fe 136
N (P<0.05) KF-o RAHCHER 2 3 Fpoak
| LCy it &b B )5 7 7= F AL A1 R A T
59.33%-65.41%, fRICZ AIVEA B&FER, HE
FURBE AL B T RAFE R B3 (P<0.05) & F
XFER (47.63% ),

#3 FANIEBERELELZBEREDRRBEREA=FROBAKEMGFER
Table 3 Number of adult offspring and survival of offspring produced by adult females of
Megalurothrips usitatus following 48 h sublethal exposure to insecticides

AU AL (k) TRAEE (%)
Number of adult offspring per female Offspring survival until adulthood (%)

Kb FH Treatments

£ 52 FE M ARAZHC HE R £ 52 FE I ARAZ L HE R
Mated females Unmated females Mated females Unmated females
Xt & Control 5.94+0.76a 3.66 £ 0.45a 40.84 +2.88b 47.63 £3.75b
B R BE Cyantraniliprole 3.95+0.34b 221+0.31b 54.18 £4.61a 65.41 =£5.06a
XH K Amitraz 3.83+0.58b 2.85+0.49ab 47.53 £4.59ab 59.33 £ 5.04ab
Efi & g Indoxacarb 5.25+0.58ab 2.35+0.30b 58.16+£3.77a 58.75 £ 5.59ab

7 0.60., 0.47 F10.41, Horr, JECHE R FED H
B AR R E 225 (P<0.05 ),

TRECREERE . B K . B B AL BRI BRI
FAROIME L4300 0.51, 038, 0.40 1 0.43, 1%
WL BT 225, BB 3 R HUR) LCy 2B
Xof £ 32 e 1) 35 3 A i) M ek ) i) o T R R B
BB TR A

2.4 BIREESRFR~FRE SR FEP

28 3 PR LCy AbPE 48 h J5, EACHC
38 R S e eI 7 AU B A AN [ A
B (1), {EE XS RE A A8 R H b
(0.52) Z[ry 25 5B AR B AT, REH
P fie . L FE DR R B H Ak B ) - s A 1 B 43l
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c0 M g RERBE o m B
Control Cyantraniliprole Amitraz Indoxacarb

a

PO
oMW hrRULnY

T4 Sex ratio of offspring

FCH Adult B Egg
FARHF Stages of offspring
B1 FAEFTHERELEESXENEBERE DR
R R = F R R M EE AN DR 1 EE
Fig.1 Sex ratio of adult offspring and the estimated
sex ratio of eggs laid after the mated females of

Megalurothrips usitatus were sublethally exposed to
insecticides for 48 h

PR 2 = bR . AE BARA AH R BET,

FORANFIAL B2 8] 1 22 575 P>0.05 7KF BRIk
W& PE (Duncan’s Z 8 L ),

Data are mean+SE. Histograms with the same letters

indicate no significant difference among different
treatments at 0.05 level by Duncan’s multiple range test.

3 FHig5itie

=] N A 6 gl B 1 L A 9 4 1 3220k B
PYAE S Hy , HoAE L iy AR sz Z2 R A Yy 7 R AR
YN T80 (Reitz er al., 2011; Bondy and
Hunter, 2019; Wan et al., 2019 ), Hrhffifk
FLRHRFN MY A BT (Bielza and Guillen,
2015; Zhangetal., 2015; Caoetal., 2019; Liu
et al., 2019 ), AWFFHEH T 3 MHIRPIAELE
I i At A A W R R PR I B
B J3E T T 52 IC A K5 18 DA i) b o E ) B A
PR T B2 o BG4 SRR, Al )
Xof S ) 2 R i) fE ke R AR RCRAR N
BT > XU K> R T R T i o S 4 Rl i 22 R ST
MM . U KRN HUR, LCo A BE 48 h J5 I AFIE
FIF ) 47 408 25 44 L YR ST HL Tt Je TR HR ok Ak P i
8 2D A8 O R ) AR H R ST E
Ha e = AR G P L B M LA 24 750 Ak 2R
Xf B A g i 22 5o ettt Ut
Jiie . KUH BRANER HUBL LCo X 2 5 L B4 355310 K 2]
LGt () 1) o3 PS4 AR 7 A B R T E I

TR U — R e T S2 AR R, 52
EARLARZs), AIBiaS S ByEl ., o S
T3 (Satelle et al., 2008; Wang et al., 2016;
Gahukar and Reddy, 2018 ). Bielza I Guillen

(2015 ) FHTR SR BERE W BP0 E (60-100 mg/L )
R 20 s A8 T2 7 AR MRV 18 gl b 52 e o
48 h, BfJ5 1 d NI AR L 2 D
X BE 7~ P L s BE D . FEASBIFSE
SRR G M AR 25 10 s, FrlERad 2R sl i
Wt LCoo Wil Ak B A2 TE 114 35 3 A ] il o
48 h JETEAAIE A ] B P T A 4 AR, s
b (0.60) HEXTHR (0.52) SRk, (A%
() P19 22 5 K3k 1 257K F- . Wang 55 (2017) B &
PR E IR EEE LCo Al LCys ALFRUNAY E Bemisia
tabaci (Gennadius) i H 48 h J5 , M LAY Z5E ST
B, E= NIRRT . FHULRT I, VR0 BER 2L
FE v B Iy 36 A 3 B 2R %) ] 2SR Ry mUSE T L
A1 5 B T 247 A A 5

XU PR — S 0], A mT By v el H 0
0, AR LB R A e 2 A O (Wed
etal., 2011; Kitaetal., 2017; Rix and Cutler,
2017 )o BB HUR T R N 18 A LA R,
FEHT PG5 HFE W (Lapied ef al., 2001;
Han et al.,2016; Thamilarasi et al., 2017 ; Gahukar
and Reddy, 2018 ), BF PRFIER HL sl LCoo AL HHRE
DU D] S AR H 7 T i R A R
Hoim , (X T A BCME HL 531 A BE B TR

B FE R T 3815 245 125 4R A5 110 VL 50 L 7k Ji
TE 48 h PRI 3 ] T E B LCso 1R TR 7Y
A 5 LAY LCso (493 mg/L ) ( Bielza and
Guillen, 2015 ), X AT R85 A4 E A5 F A9 A [
HIRKFKZF ., Bielza Fl Guillen (2015) HiZzY
30 s Y2 E E I (20 mmx5 mm ) FrHaAbEE 10 3k
POiEs] Sk 4 d, FIABIGEA G, EIRBFICR
FH T SRR i 24 s ] A e JBlpa i), PRk
WE RUIT A B B R AR K2k b, WU
MUk e %) & 5 ( Jacobson and Kennedy, 2013;
Bielza and Guillen, 2015 ), #3 &\ ( Civolani et al.,
2014; Rattan et al., 2015 ). AR&E\ ( Mustafa et al.,
2015) M E A B MIEEER, X5
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ffi A5 AR I 2 1 L 1)U B ) R K 4

SR FH I 5 W 9 S P BT DUAG GRS O
b, (R RZAE T RE R . TEARFSE T,
388 A ] AR e B i 22 i N IR 1 58
PCHERL, 24 5.94 Sk/#fE, (HIE{ER/N T RIELE
SEN RS ME G ) (Tang et al., 2015), &
W B 3 SRR 2 5 e i) B R I 1
+ (Reitzetal., 2011 ), ALk, 38 K ¢ L
PalAE B B9 30 1N 2 T ) R R S

PRAR Z2AF 2 PR i) L — A | 5730 ] 1 S5
77 s O MR R BE R T DR M R B
( Arrhenotoky ), H: 258 R FH A9 & B - — A% A
9 B € & 48 ( Haplodiploid sex-determination
system ) ( Chang, 1988; Moritz, 1997 ), X rfH%
SRR AT, Wi TS
Fite, MEYERCRATIEN 2 5. RAESZ IR ME A
( Constrained females ) 14k & AE 32 B2 M
( Unconstrained females )( Godfray, 1990; Henter,
2004 ), HA: IR R 20 g PANER S . S BC I 1)
B P LR RN SS L5 A LA o AR SO T
A& MU P 3546 e O A2 E J 1) 5 3 R A 55k L
PRS2 o 2% BRI SO B X% B 7E 2SS IE
] P LR R AR AR (EAS i — 2B 05T
A ORI SOk A Al RE X B i A2 AT >
i@, FECsCh s E T
( Bielza and Guillen, 2015) =& M i irifks 1
AOECE IR/ D 5 iR A8 22 (de Franca et al., 2017;
Krueger et al., 2017 ; 22 1IE#5%, 2017 ; Wan et al.,
2019 ),
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