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Relative toxicity of ten acaricides against different developmental
stages of Tetranychus cinnabarinus

GAO De-Liang SONG Hua-Wen ZHUANG Zhi-Guo XU Na-Na
HU Zun-Ji ZHUANG Zhan-Xing

(Shandong Academy of Pesticides Sciences, Key Laboratory for Chemical Pesticide of Shandong Province, Jinan 250100, China)

Abstract [Objectives] To determine the activity of ten acaricides to different development stages of Tetranychus cinnabarinus.
[Methods] Toxicities of these acaricides against adults, eggs and nymphs of T. cinnabarinus were investigated using dipping
method. [Results] Results showed that cyflumetofen, abamectin and bifenazate displayed high activity to all three stages of T.
cinnabarinus. Etoxazole and spirodiclofen showed high toxicity to eggs and nymphs of T. cinnabarinus, but low activity to
adults. Fenpropathrin exhibited higher activity to adults or nymphs than to eggs of T. cinnabarinus. Fenpyroximate, pyridaben
and azocyclotin all had low activity to different development stages of T. cinnabarinus. All acaricides showed higher toxicity
to nymphs than to adults or eggs. Etoxazole, spirodiclofen, bifenazate, fenpyroximate and propargite showed higher activity to
eggs than to adults of T. cinnabarinus, but cyflumetofen, abamectin, fenpropathrin, pyridaben and azocyclotin had opposite
results. [Conclusion] These results indicated that the toxicities of ten acaricides had different activities to development
stages of T. cinnabarinus, and the suitable acaricides should be selected according to the occurrence of T. cinnabarinus.

Key words Tetranychus cinnabarinus; developmental stage; acaricide; toxicity
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TS e E, ERAt R, FELOER
BTk 2225, #5535 i A ] 0 A R Ak
G4 , I PG LT BE , A S R R R VR
K#GEEE (Hoetal., 1997 ), Al 58 /75 |
JAMARE, AT AE LA N IR A = R R, X AT
FAEYE K (RTLL5, 19955 7KK
BRAE, 2008 ). FAh, MREEIREEIE L RE IR, 5
XPA L] A B, BB IAME R N R (ST 4%
2010; Van Leeuwen et al., 2010, 2015),

HRTFES AW R F B, Ak 25500 PG
T2 B FLHEEA SR BT IR 7k o BUOR R R FE Bk
A 25T BT AR /N, EET A W 7 4 B
FF R ST ENMAAEER o A 20 TH20 H BLAY A6 S
AR . SRS | PR | DU | R |
WA R . MRS . T REDRSE, ) 21 A
BORTHIRGETE . ORISR . SRR . S
RO T RIS, S AhA A — e B i
TR R ORIBTAE R 2R . R ER S (AR5,
2016 ). PRI, BT 24700 W T & S B S K 3 i e
PER FEHEE . B AT C s 200 3 O 0 T 4E TR 3R
(FE/NREE, 2014 ), mhih 5 FHASUAGTEE . el Tes |
JEE . SRR (EH RS, 2018a) FUAEAN
IR PR (ZEREAESE, 20085 XIK4AESE, 2010,
FRBKRAE, 20125 JE24RE, 2015 ),

BEXE H RS2 bR AR A 7 SR A TR Y S

*1

FUBEREA S | AT SE LS, ABS i H
T — S 140 23% S5 0] R0 050 85 ) A% 5 751 3 531
IR UG S . BRI I T D HEATIE , OF
PEATTE S LEH, DS by 280956790 )3 393 45 P 2

HREA R

1 HRSTE

L1 $td AR
1.1.1

AR IR RED IR B BT R T X

HE, ENHESHERFET 2-3 18,

1.1.2

# X 25 7 & 5
( Abamectin ) Jii 2 |

92% bl 4k T %
95.5% 1 4 W T

( Cyflumetofen ) J524. 97%i24HME ( Spirodiclofen )
Jizh | 98%IK AR AR ( Bifenazate ) Jiizh . 96%<Z

I Mk ( Etoxazole ) Ji 24 .

95% H & 24 Mg

( Fenpropathrin ) JFi24 . 98%MA%i R ( Pyridaben )
524 . 95%M i BE ( Fenpyroximate ) JF 2y . 90.5%
K il kE ( Propargite ) Ji 2§ . 95% — Wk B

( Azocyclotin ) Ji2h . JpAfrali N, N-— HT A& F ik
ffi (DMF ) FInLi - 80, #5H1 ILARA R AFHE 0
FEBEAR 2P PO Rt

Bt 25 H DMF %S5, S 0.1% i

- 80 MK IR FERL 6 IUCEERRRE, WRIEHLRE

Wi B LR, BRI 1,

10 F 5% 5537 305 SR A0 A B 0K

Table 1 Test concentration of 10 acaricides against Tetranychus cinnabarinus

25

W% Concentration (mg/L )

Acaricide MM Female adults

I Eggs

% Nymphs

2. WMk Etoxazole 10 000, 5 000, 2 500,

1250, 625, 312.5

T USRS Cyflumetofen 2, 1,0.5,0.25,0.125,0.062 5

P4k T4 2% Abamectin 2,1,0.5,0.25,0.125,0.062 5

20, 10, 5, 2.5, 1.25,0.625

4000, 2 000, 1 000, 500, 250, 125
200, 100, 50, 25, 12.5, 6.25

100, 50, 25, 12.5, 6.25, 3.125

100, 50, 25, 12.5, 6.25, 3.125
2000, 1 000, 500, 250, 125, 62.5

25 TR Bifenazate
T2 TR Spirodiclofen
RIS Fenpyroximate
k4% R Pyridaben

— I8 Azocyclotin
Kelh4s Propargite

RS T
Fenpropathrin

200, 100, 50, 25, 12.5, 6.25

0.2,0.1,0.05, 0.025,
0.012 5, 0.006 25

5,2.5,1.25,0.625,
03125, 0.156 25

5,2.5,1.25,0.625,
0.3125,0.156 25

20, 10, 5, 2.5, 1.25,0.625
20,10, 5,2.5,1.25,0.625
200, 100, 50, 25, 12.5, 6.25
200, 100, 50, 25, 12.5, 6.25
200, 100, 50, 25, 12.5, 6.25

1 000, 500, 250, 125,
62.5,31.25

1 000, 500, 250, 125,
62.5,31.25

0.2,0.1, 0.05, 0.025,
0.012 5, 0.006 25

0.5,0.25,0.125, 0.062 5,
0.031 25, 0.015 625

0.5,0.25,0.125, 0.062 5,
0.031 25, 0.015 625

5,2.5,1.25,0.625,0.312 5,0.156 25
5,2.5,1.25,0.625,0.312 5,0.156 25
20,10, 5,2.5,1.25,0.625

100, 50, 25, 12.5, 6.25, 3.125
40,20, 10, 5,2.5,1.25

200, 100, 50, 25, 12.5, 6.25

10, 5,2.5,1.25,0.625,0.312 5
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1.2 ZBHE

121 XTERIEEISFSINE kP 6-8 MK —
HINEGH, SR, 4 REM LR
PR ZS LA —Z e R (20 +2) Sk, KR
WG 1) A T BY P — 22T R AR 2R IR
10 s R, 7 B MK 4RI T2 R 250,
SR o 2 34 200 2B i K I P Ak B A 11 1 e
WL, B 4 RER, &2 AR, s
HERE T ANTAME (22 °C, L: D=14: 10,
RH60% ) RE5E, 48 h JGAAric s s s
TEOL (ARTRMESE, 2001; FEIEZE ) 2006 ).
122 XEPMISHNE  EH 6-8 MK —%
MG, B AT, fER R AT LR AR
ARZS— A HE S 5 Sk, 24 h S RS I E S , B
5 O A T BY P — 25K, TR AR
TR SOk, A EE I E(50+10)
Sk, FELGTHIR T 10 s JEBUE , WK 4R 250
R L 2RI, SR 2R B e ik I FH 2
RHEREE Bt b, A 4 IRER, 'S
FIOG R B SE I AR T A TR E N SR 4-5d,
Fas FIAL PO SE 58 | R IF e SR 45 A R
fbfEBL (Kennaetal., 1991; ‘KAHFEE, 2001;
ke TS, 2011),

123 MNEWHOSINE £ 6-8 K H—
HE T, BRI, 8 R M LR E
PR — F R E RS 5 Sk, 24 h 5 BRIME R
RrONHL IS, B 24-48 h [ A B A T Y

B —ZE TR, 7R e T A i s b
B, HAEEGEAE (3025) 3k, HEBRAE
AL BT, e IR 10 s JFEU, T K
YU 20t B B2 R B2, ARG R BRI E
B TBEAR I, B 0P 4 RE S, B2 XTI,
PR s TN TR NIESE, 48 h J5 ks
FERIETIE L (RIS, 2001; 5K4 55455,
2011; RFERAE, 2015),

1.3 HiEAE

KH DPSv13.5 Fdib PHAR A TR R AL BE
TR RIEA AR R LCso [HK 95%
EEBR, IR ALY LCso (HIEATEE I HY HLEL

ANTRIZG0) 0 A i 25 07 1) B3t , %6 4% LCso
(B fe K 25 700 A Ao 2575 5 TR — 24500 % A b i i
AR % B B 1) 35 0 b A 1o 4 X o i 1)
LCso fEVERXF IR, B IMEHOTR AT

e MEZITIIILC A

ZRIARIE I = FAARLC,

I AST AR RD H IE — R B M B EE A =
24771 AT fE B FRTLC sof L
2570 ARG IR Y BERILC ot

2 HR5SH

2.1 AR5 ok Al o e R W B 5 0 R EE R

AN ) 5% 0 750 X A R - gl M o ) 2 g 25 SR
WL 2. 10 Fof 7% 05 550 5 AR - M 505 140 25 70 K
ZINIGE P g T S > B 4 R 28> TR I P> = s

|2 10 TR 3T RED A e Y 6 ) 5 D

Table 2 Toxicities of ten acaricides against female adults of Tetranychus cinnabarinus

255 mYEyyis HHRREL LCso 95%Et{H IR VAL
Acaricide Regression equation  Correlation coefficient (mg/L ) 95% coefficient variation Toxicity multiple

T EURE Cyflumetofen  y=6.650 2+1.781 1x 0.954 2 0.12 0.08-0.18 26 985.83
F4EB 2 Abamectin - y=5.966 9+1.575 0x 09728 0.24 0.18-0.33 13 492.92
IG5 MR Bifenazate y=3.960 4+1.741 6x 0.988 1 3.95 3.30-4.74 819.82
=M} Azocyclotin y=1.908 7+2.317 0x 0.988 3 21.59 18.01-25.88 149.99
ki R Pyridaben y=2.371 3+1.963 5x 0.996 3 21.82 19.71-24.14 148.41
F /534 1 Fenpropathrin  y=2.531 3+1.700 0x 0.988 5 28.32 23.65-33.93 114.35
LT Fenpyroximate — y=2.404 2+1.562 8x 0.993 2 45.82 39.86-52.67 70.67
Keli4F Propargite y=1.344 3+1.509 9x 0.9859 263.70 215.35-322.89 12.28
IZUE Spirodiclofen  y=0.073 7+1.626 5x 0.976 8 1068.31 815.93-1 398.76 3.03
Z. %M Etoxazole y=0.673 8+1.232 4x 0.964 4 323830  2265.36-4 629.09 1.00
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B>k il 2 > F 2 1 > s > i > 0 >
IR T R T R BT 4 T 2R 0 I N B e
=, B IAREGE & T LT AR RO IR G
TS O 819.82 55 =Wk . Mkl R |
PS54 T R s il %o Sl P 2 1 AR, B 04
Bk 149.99. 148.41, 114.35 Fl 70.67; 12
G T R < M e Sk M SO B T AR

2.2 FEIZFIX R BEIIAE SR B

A [r) 235 gl 550 0 SR b I g B 1) 25 ) 45 2R LR
3o 10 PRI A - B 25 1 R/ NI Ay
B> T G 6 T > T 4 2 > T T > I A
> P> Wik 52 > = ey > KLl > iU i o &
Al oA Xk B PR G PR AR R, T 0 O A0S TR Y
5892.61 15 T Wil . FIZERER | HORPHEE A
BRI T X DIt 3 B 6 s O 1, 7 T AR )

36630, 197.85, 144.18 Fl 75.93; MR
AR RN K G 5RO B B AR 5 bR L AR
SIS B P AT X A o

2.3 FEIZFIZ KA A s i B H R L

AN [) 2% 056 350 6T A AL ol 2 G 114 53 ) 285 R L
4,10 FRRIEFIRT AR v 25 05 19 2 01 KNI
JF 2 Bt WA > 00T A4 T 25> T S 6 T > R Al T > K
JIF P> P 450 4 1 > e 96 > — e ) > s gl SR > e i
FFo LG | BT LA TR RN T S TR T i B
TS A s, 3 50 A iR 1 650.45
685.09 I 541.94 f%; S2UHMEE | B IFE X 27
f) LCso {E37E 1 mg/L LR, B AR #5115
FH A e | IR . = kA ARk g Ko Ik ) T
PRI T HebliRy , 57750 5 R HUsiREY 15.13
7.60. 5.88 Fl12.21 1.

&3 10 MRS RGO E S

Table 3 Toxicities of ten acaricides against eggs of Tetranychus cinnabarinus

247 B )7 18 THAREL LCso 95%E AR R VAL
Acaricide Regression equation Correlation coefficient (mg/L ) 95% coefficient variation Toxicity multiple
Z WM Etoxazole y=6.886 3+1.411 7x 0.967 4 0.046 0.034-0.063 5892.61
T UEE Cyflumetofen y=5.284 9+2.152 7x 0.963 4 0.74 0.53-1.02 366.30
FIZER 2 Abamectin - y=4.803 7+1.448 1x 0.988 5 1.37 1.13-1.65 197.85
IR kTR Bifenazate =4.559 0+1.608 2x 0.974 0 1.88 1.38-2.55 144.18
1205 Spirodiclofen  y=4.017 2+1.776 9x 0.988 2 3.57 2.98-4.28 75.93
MEEE Fenpyroximate — y=2.659 6+1.662 8x 0.986 7 25.56 20.96-31.15 10.60
Ik R Pyridaben y=2.624 8+1.509 4x 0.973 9 37.47 28.59-49.11 7.23
=B Azocyclotin y=2.455 1+1.566 0x 0.990 8 42.18 35.95-49.49 6.43
KLl Propargite y=1.743 7+1.480 5x 0.977 6 158.55 123.37-203.77 1.71
H (24 Fenpropathrin y=1.688 5+1.361 1x 0.987 4 271.06 222.37-330.40 1.00
R4 10 FRET I RS HNE N
Table 4 Toxicities of ten acaricides against nymphs of Tetranychus cinnabarinus
2571 EVEppE AHE R LCsp 95% B IR BESIEL
Acaricide Regression equation Correlation coefficient (mg/L)  95% coefficient variation Toxicity multiple

Z. WM Etoxazole y=7.562 7+1.546 4x 0.9820 0.022 0.017-0.028 1 650.45
F4EB 2 Abamectin~ y=7.269 1+1.772 4x 0.979 5 0.053 0.040-0.068 685.09
T 5 EE Cyflumetofen y=7.121 1+1.804 2x 0.990 5 0.067 0.057-0.079 541.94
120fg Spirodiclofen  y=5.222 4+1.567 3% 0.982 1 0.72 0.58-0.90 50.43
BCOR S Bifenazate  y=5.065 7+1.680 8x 0.980 0 0.91 0.72-1.16 39.90
F /534 Fenpropathrin  y=4.438 8+1.479 1x 0.973 9 2.40 1.81-3.17 15.13
MU e Fenpyroximate — y=3.853 5+1.687 8x 0.994 1 4.78 4.19-5.45 7.60
= W% Azocyclotin y=3.286 0+2.166 0x 0.988 0 6.18 5.15-7.42 5.88
ki R Pyridaben y=3.179 9+1.498 3x 0.992 4 16.40 14.20-18.93 2.21
Helgh4s Propargite y=2.518 6+1.590 6x 0.987 7 36.31 30.21-43.65 1.00
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Fig. 1 Toxicities of ten acaricides against different development stages of Tetranychus cinnabarinus
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i vk, REARBS AN [F) A B B B RE 1 ¥ T
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FIRAS 5 200 | MR S E SR 0T iy 19 2 1R
%, AR B 56 25 1 B

3 FHig5itie

Il 3 P PR AR P T AT g, HOA
6] & 8 By Bt 25500 i BB EAE AR AR K 2 5 ( BT
BAE, 2002; KAE%, 2011), KM EMHH
] — i & W] — R RAR S 2055 & = AE bk
HFV B A [ 25 0 390 AV P AR A, 25 Wi S P kA=
T, 38 B B R B B A 24 750 B ) A Rcds il
WifE T, BB YT E R

T RN TR — B R IR I 2 2R R
R, FBAE R AL A 00 096 24 SRR 1 I I A
F ., XA A B BE A AR = s M (BEpE B
5, 2015; sKHPESE, 2016), ABFFEIEH T
TR TR G A A I S L IR A 3 AR R B
B B 25 R B R I = N B T, (RGO )3 TR
55 B R AE o 5COR TR R U F R i 2SR i
A, AEH TR PRI 25 T RGN — AR TR
(GABA)SZAR , Je— Tl FU 5 5% - 1 5 35 245 571)
LA 5 P 2% O R oSl 5 0 ) o4 3
(1552, 2016; X4, 2016), XFAESH
g 5 6 R G 1) B T v X R EE T (O e
S5, 2017 ), XoF LA -2 g R B P 25 g o T
AT T (B, 2018 ), ABFFEEERE
FUFY R R R T 6T A 20> et 5l R O 14 4 7 s v T
B, 1T RE PR AR ARSI VRN, 4
FETE—E 255 o BT AR TR 2 AR 15 A L R
FLR ], ThEIAE (2009 ) DAy 4 20 AR

- s AL N R B8] ELAT B R R T, AR S A 1Y
B 245 T 22 % AR D il AN ) e B B B B D
HEFE I #6010 Fh A5 550 BT =17 .

ASBIF 53 45 SR e Y R G T AR £ 6 e o A b 1
056 S T MR AR, X BRI IS PR R . X S
ZVESE (2018b ) PN 114 BER il T AR £ i WA X AR D
i AN 7] & B B B w0 i R /N B B i AR
— B, BRI R R IR R R 2SR MR, AT
il 3 W 0 A 07 G i, BELORT G B AR T R e
I, HOR mE AL H 52 4 IR F B A R A
( Nauen, 2005 ); < thnae e 57 UG A R Ml 7]
FE A0 ) 6 1 85 ot Bz b AR, R AT RO YE, AT
ARl R A A I (20K AE, 2014 ), 12
U5 TR R Ml s P () SEZ o I ST, X6 35 Al 118 SR 2
PR UE S 2550 S T 5B IR . R R |« BT 2
RER], B HFRER L (EF#5, 2007;
SREPMSAE, 2016 ), AT RS HOG b % 1 A
PO SR AT L= ST ST B L S BT Y g X S 4
Y AR TR A (0, LA 0] X6 36l o g ol
ROR

TEAR R B ACTT S5 A 1) 35 06 1) 52 B B I 4o 72
i, AR AN A R B I BE B AS [F] A B TR 24
o FEAZEPIRE], AT Rt B s PR =
B AR, T SR | B4R R L RS SE
AR AP BR A e B P ki ARt 35
I EFEA DN R R A A (R AR IR, AN 2 e | B2
BAE, BRAREE—MRON I fb % fEE bk RH
WL Y, A RS R R A W R —
SO Y 25 HUS AT A R AR 24, B B4 5 Xt
S 5 P e 3 ARORT B B 0 T A v i
MBSl AT o 346, TR B AR BRIARL
SR SERN T, AT Ak 24 1) (o R e R A
B DA FEhhit B, WK A5
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