AL ¥ 2016, 42(4):221 - 225 Plant Protection

LEZFREERS 4 MRBHSEN
HNE GBS E D

fEAL, ERES. ARES. HER,
KA. ERE, A &

. W EPGH LB A BT SR EIFTRT, 10 5711015 2. JVE KRR 2y SRR T 5T AT
FT 530005; 3. RAVERIGHEY A EAYEGAIRHESLE=, O 57110D

WE AFdb5THh BAEABRAAKMERG X ERALS . RATEHBEENET AL F A E> NS
KRR AL, Fﬁréﬁ@?%‘if O LB F G G 28 % RGBS F N TR AR FRICERN T ABAS 0
AR, BREAN.CASFH T 5 RARARIL A 3:7.5:5.7: 34 8: 20, 5 A M AT Bk A F, 54
BEAmILA 2:8.3: 7 640t A X F AR CTOH KT 120, R B E AR ;L S A AH LA
R TFHREAHHMER., CASFHEE R AR THEERA LR B RAERGEARLER. £F
RGH AR ST AR — G B RANTRALED.

KW FMEDL;, LASFIAE; EHRHG AR

RESES: S436.68  XEKERIEAE: B DOI:  10.3969/). issn. 0529 — 1542, 2016. 04. 038
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Abstract To screen synergistic mixture of spinetoram with other four insecticides against Thrips hawaiiensis, the
co-toxicity of spinetoram with acetamiprid, chlorpyrifos, abamectin and beta-cypermethrin against the second in-
star nymphs of T'. hawaiiensis was tested under the mass ratio of 1:9, 2:8, 3:7,4:6,5:5, 6:4, 7:3, 8:2 and 9:1,
respectively. The toxicity was determined by leaf-tube residual bioassay method in the laboratory, and the syner-
gism was evaluated by co-toxicity coefficient method. The results demonstrated that the mixture of spinetoram and
acetamiprid with the mass ratio of 3:7,5:5, 7:3 and 8:2, spinetoram and chlorpyrifos with all the tested ratios,
and spinetoram and abamectin with the mass ratio of 2:8, 3:7 and 6:4, showed a higher co-toxicity coefficient
(CTO) of over 120, indicating significant synergism. Nevertheless, CTC in the mixture of spinetoram and beta-
cypermethrin with all the tested ratios was less than 120, showing non-synergism. The results taken together indi-
cated that the mixture of spinetoram and acetamiprid, chlorpyrifos, abamectin could be used in pest management
and insecticide resistance management of T'. hawaiiensis.
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Table 1 Toxicities of five insecticides against 2nd-instar nymphs of Thrips hawaiiensis

95% B fFX ] /mg - L

25 5 mH R LCs0 =SE/ 207 Mot AR RE D AHXSRE T FE 4L (TD
. 7 . _ 95% Confidence . ) . . o
Insecticide Toxicity equation mg -+ L} -~ : Correlation coefficient Relative toxicity index
interva
HLZRAWE
ZigT? y=6.032 4+1. 430 1x 0. 1940. 02 0. 15~0. 24 0.991 2 10 158
Spinetoram
ur‘-v D2
/EEE% . y=1.696 9+3. 015 9« 12.4540. 78 11.01~14. 08 0. 961 5 155
Acetamiprid
==
. ﬁﬁEM y=4. 620 3+2. 143 3x 1. 5040. 13 1.27~1.78 0.971 3 1287
Chlorpyrifos
Sy
ﬁj,ﬁlil% =2.2915+2.912 9« 9. 1840. 59 8.10~10. 41 0.978 9 210
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By pepe o Ao AT
RS =0.503 7+3. 497 7x 19. 30+1. 03 17.38~21.43 0.982 8 100
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Table 2 Co-toxicities of spinetoram and acetamiprid against 2nd-instar nymphs of Thrips hawaiiensis

Z%g%i*ﬂ%ﬁ%ﬁﬁﬁtt 7 LCs+SE / 95%&%1%@(%; o JL—" *ﬁ‘j‘&%ﬁw) ﬁﬁ%ﬁ«fr@
Mass ratio of spinetoram . . _ 95% Confidence Correlation Co-toxicity
o Toxicity equation mg -+ L} . . .
and acetamiprid interval coefficient coefficient
1:9 y=4.,559 6+1. 913 3x 1. 70£0. 17 1. 40~2. 06 0.983 7 98. 37
2:8 y=5.078 1+1. 325 2x 0.87+0.13 0.65~1.17 0.954 0 102. 40
3:7 y=5.537 8+1. 184 0x 0. 35%0. 06 0. 25~0. 50 0.977 8 173.78
4:6 y=5.442 8+1. 683 3x 0.55%0. 07 0. 43~0. 69 0. 988 9 84.98
5:5 y=5.677 1+1. 210 9« 0. 2840. 06 0.19~0. 41 0.993 3 135. 44
6:4 y=5.578 5+1. 354 1x 0. 37£0. 06 0. 28~0. 50 0. 950 6 83. 75
7:3 y=6.209 5+1. 686 3= 0.19%0. 02 0. 15~0. 24 0.970 5 140. 43
8:2 y=6.561 9+1. 648 9x 0.11%0.02 0. 09~0. 15 0.994 1 209. 21
9:1 y=5.564 5-+0. 876 Ox 0. 23%0. 05 0. 15~0. 34 0.942 8 92.79
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Table 3 Co-toxicities of spinetoram and chlorpyrifos against 2nd-instar nymphs of Thrips hawaiiensis
CHEEZ R R TSI i L o= o 950 B XA /mg « L™ MIRFRG)  ILFERE(CTO
Mass ratio of spinetoram Eﬁjj 57 }i LCsp £ SE / 95% Confidence Correlation Co-toxicity
. Toxicity equation _ . .. >
and chlorpyrifos mg -+ ! interval coefficient coefficient
1:9 y=5.303 6+1.592 4x 0. 64=+0.08 0. 51~0. 82 0. 960 4 137. 80
2:8 y=5.291 2+1. 006 4x 0.51+0. 09 0.36~0. 73 0.991 8 122.75
3:7 y=5.607 4+0. 974 4x 0. 24=%0. 05 0.16~0. 35 0.962 2 205. 27
4:6 y=5.498 140. 701 8z 0. 20=£0. 05 0.12~0. 32 0. 959 5 204. 41
DEH) y=5. 644 8+0. 905 2x 0.19+0. 04 0. 13~0. 30 0. 980 4 173. 74
6:4 y=>5.463 3+0. 824 4x 0. 27%0. 06 0.17~0. 43 0.943 8 156. 42
7:3 y=6.091 9+1. 093 62 0.10%0. 02 0.07~0. 14 0.998 7 256. 21
8:2 y=6. 280 6-+1. 345 8« 0.11+0.02 0.08~0. 16 0.991 1 205. 64
9:1 y=5.574 140. 589 4z 0.1140.03 0.06~0. 19 0. 980 4 195. 85
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Table 4 Co-toxicities of spinetoram and abamectin against 2nd-instar nymphs of Thrips hawaiiensis

agz%ﬁ%ﬁﬁﬂzﬁﬁ?—iﬁﬁﬁtt = E Loy SE 95%%{%I§|‘Eﬂ(mg <! *q;@,%;ﬁm ﬁﬁ%;ﬁ(ﬂ@
Mass ratio of spinetoram L . 95% Confidence Correlation Co-toxicity
. Toxicity equation /mg e L1 . .. ..
and abamectin interval coefficient coefficient
1:9 y=4.584 1+1. 599 9x 1.8240. 21 1.45~2. 28 0.962 1 87.92
2:8 y=05.427 7-+1. 246 6x 0. 45%0. 07 0. 34~0. 61 0.977 0 193. 08
3:7 y=05.441 9+1. 238 9x 0. 4440. 07 0.32~0. 61 0.997 4 137. 15
4:6 y=5.375 6-+0. 969 8x 0.41%0.08 0. 28~0. 60 0. 980 4 112. 22
5:5 y=5.510 1+1. 223 3z 0. 38%0. 06 0. 28~0. 53 0.947 9 97. 11
6:4 y=5.844 0-+1. 298 3x 0. 22%0. 04 0.16~0. 31 0.992 7 139. 33
7:3 y=5.849 6-+1. 724 4x 0. 3240. 04 0. 26~0. 40 0.992 9 83. 54
8:2 y=5.768 0+1. 353 2x 0. 27%0. 04 0. 21~0. 36 0.978 6 87.17
9:1 vy=5.999 9-+1. 689 4x 0. 2640. 03 0. 20~0. 33 0.940 8 82.18
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Table 5 Co-toxicities of spinetoram and beta-cypermethrin against 2nd-instar nymphs of Thrips hawaiiensis

AR, eotsp  CVRRERR/mg- L RERE(D  JEERECIC
Mass ratio of spinetoram o . _ 95% Confidence Correlation Co-toxicity
. Toxicity equation mg e L} . . .
and beta-cypermethrin interval coefficient coefficient
1:9 y=4.310 5-+1. 689 4x 2.56740. 30 2.04~3.22 0.940 8 68. 1
2:8 y=4,859 7+1. 275 1lx 1.294+0. 19 0.97~1.71 0. 962 0 70. 84
3:7 y=5. 111 6+1. 340 4x 0.83%0.13 0.61~1.11 0. 988 3 74. 89
4:6 y=5.097 1+0. 751 6x 0.74+0. 18 0.47~1.18 0. 965 0 83. 25
5:5 y=5.426 7+0. 925 9x 0.35%0. 08 0. 22~0. 54 0.928 4 108. 59
6:4 y=5.568 8+1. 004 1x 0. 27%0. 06 0. 18~0. 42 0.938 3 115. 77
7:3 y=5.472 2+0. 878 3x 0.29%0. 07 0. 18~0. 46 0.992 2 93. 08
8:2 y=5.382 8+0. 831 0x 0. 35%0. 09 0. 21~0. 56 0.978 9 68. 32
9:1 y=5.932 0+1. 391 1x 0.21%0. 04 0.16~0. 29 0.992 6 98. 49




42 5 4 FALAE . CIRZRBERT 4 R HUR S IO 8 6 5 9155 75 . 225 ¢
3 i BRI AR HUR] U0 - SFEZ N RR R A i E

CHEZ R ZR e 1h 56 [ W IR 4 R 28 W BIE K 1A
— R IBRZE A B, 2R TR A sz i
AL £ T E RS2 AR -2 L T IR 32 A, B f v (A %)
LR 9 15 5% 3o S N AS SRR I BE T
AWFFEAR RN AZ R &) 5 CThrips palmi) | 5.
KETL (Megalurothrips usitatus ) ZE 8] 52K E i 1y
BAT R Sy A s i i s R H
HiAE 7 b B IR i S 2 dUiy i IR B 2550 . A5
SRR, CHE 2 K T 20T B R ] 1 5 ) e
DL O 22 2% T 3R HLA B A 1 52 160 A1) D
filt s AT 5 HA S R AL AR A 24 50) 515 &6 i) 2 26 2%
TR

] N TR 2R IS AR PR i 2R
Mz i dhss 80k, HALAZ AR R
SR RIS RV L 3 T TR R R ) SE PR
JI VA ORI RN 5 B ARBIESE 1 IR
PLCIEZ /R R T T 2550 R P L 8 REGEVEAL
TH 4 TR R S RO v s S G ER. H
H, S TR 2R E UK T ST LR ] 4 TR 2R TR AR
JOC T A2 RC A R B — S B U E T S R AR
TABRE BT AEN .. B AEE A O HEZE
AT R 50 B | 7 SR RN BT 4 TR 2R R T EL AR I AL
VERIRY S L S IE  AMERE 58 73 K 4545 B 2571 1
PR BEIA B BUMER EAE R AR 2 i T A i H
e8] B 28T Wiy By v AR BN R AT ST R T .
A R BE R A L M A e — 2P o

B 2 R AT AIOME A 5 A T B L
B AR SR A T B )RR A R KSR AR 2
G BRI e T e, B E AR A A 7 g v 1
ik 381 BT 24 TR 2% N IE DR S b ] T B i i
RN A ity X HAFAED UL PR AV TE R AR R . 45
ARG R, BV R R BRI O R ZRAHERS
RGBT AE TR 2% | WE 1L JPRORN 25 58 0 T 58 D
FEGEHTLPEY A e, o [a] By RO i /5 [R] a3
TNUABGUE . EF X0 B M i) 2y g B[] B 36, FATTA LA
A CDFESRLFBI IR I 5, S Aift 24 » 75 46 A Wl 8
AR, s (20 BEFRAF AR AR B G B 24
BN By U — A B R R e S N R

WRAE 5 (3) AR 2 7 3, A W55k HEAR I A
LS ARG O BERA R AR MR IR AT 4R B
B7i6 s (O BEATHCLGPE I L B 7 25 B Pk -F- » LA
NN S

% 3k

[1] Ostmark H E. Economic insect pests of bananas[ ]J]. Annual
Review of Entomology, 1974, 19. 161 -176.

(2] ZRMS, SWIE, BOpv. &R N 52 & R R #H
(7. e, 1992, 12(4). 231-237.

[3] Reynaud P, Balmes V, Pizzol J. Thrips hawaiiensis (Morgan,
1913) (Thysanoptera: Thripidae) an Asian pest thrips now estab-
lished in Europe [J]. Bulletin OEPP, 2008, 38(1):155 - 160.

[4] Goldarazena A. First record of Thrips hawaiiensis (Morgan,
1913) (Thysanoptera: Thripidae) an Asian pest thrips in Spain
[J]. Bulletin OEPP, 2011, 41(2):170 - 173.

[5] Murai T. Development and reproductive capacity of Thrips hawai-
tensts (‘Thysanoptera: Thripidae) and its potential as a major pest
[J7. Bulletin of Entomological Research, 2001, 91(3):193-198.

(6] WG#E4E, MFVR. SN DX & 20 e REPraL) ] i
P, 1998, 24(6):15-17.

(7] #RBG, X675, ik, % BEEFEEDERHNASE
SEL)]. P4 244, 2009, 22(6):1619 - 1622,

[8] SP&HE, WA, LK. & A HEH RN R E G H N
[ )] AL BLSE 2012, 32(10); 4245,

(91 A4l A ARALHT S A0 25 Pk s I S FE A= AL ML B ) 45 BF 5
(D] BT PR, 2014,

[10] Salgado V L. Studies on the mode of action of spinosad: insect
symptoms and physiological correlates [ J]. Pesticide Biochem-
istry and Physiology, 1998, 60(2):91 - 102.

(117 fH64L, WA, X4, 5. 3 R A9 ikt & AL AT o
HMERNALT ] o EAREER, 2014, 30(13): 309 - 312,

[12] Rueda A, Shelton A M. Development of a bioassay system for
monitoring susceptibility in Thrips tabaci [J]. Pest Manage-
ment Science, 2003,59(5): 553 - 558.

[137] Sun Yunpei, Johnson E R. Analysis of joint action of insecti-
cides against house flies [ J]. Journal of Economic Entomology,
1960,53(5): 887 —892.

[14] x5, H&EE. PF, % ZHEZRERE 5 FZmxt st
R0 B g B R0 L) 1. RITER S . 2012(22):90 - 92.

[15] FERME, £, EOERE, S5 SREI DX 12 Fos dUh iy Uk
PEIRELY ] i1, 2015, 36(3): 570 - 574.

[16] BREpk. PAEE, FLTM. S5, B2 2R 5 = A% SR P 6 6
ThIeE 2 1 ) AEPI . 2011, 37(5): 206 - 209.

Gttt . MAm)





