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Synergisms of four synergists to three insecticides for the
control of Plutella xylostella

XIANG Dong, Wangzhen”, CHEN Hanqiu®, YANG Jie, Deqingzhuoga, Nimayuzhen

(Institute of Vegetable, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850032, China)

Abstract In order to determine the synergisms of four synergists to three pesticides for the control of Plutella
xylostella and reduce the application of chemical insecticide, indoor bioassays and field efficacy trials were tested by
leat dipping method and stem spraying method, respectively. Result of toxicity showed that the LC;, values of
chlorfenapyr and spinetoram were 6.303 mg/L and 10.479 mg/L. respectively. The four synergists can increase
the toxicity of three insecticides, and the synergistic ratios ranged between 1. 6 —5. 1. Among them, beta-
cypermethrin + orange peel oil, chlorfenapyr +Jijian and spinetoram + organic silicon had the best synergistic
effect. Field experiments showed that the preparation dosage of chlorfenapyr 10% SC and spinetoram 60 g/L SC
decreased by 20% and 50% after adding Jijian and organic silicon, respectively. Therefore, Jijian and organic
silicon have good application potential in the chemical control of P. xylostella .
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Table 1 Indoor toxicity of three insecticides to 3rd instar larvae of Plutella xylostella

ignezipil RER R R

9520 FfF M /mg « L1 2

LC <Lt df P

Tnsecticide SlopeSE s0/me 95% CL X S
B ofe e o R
AR A , 0. 400=£0. 090 115. 969 33. 957~396. 048 0. 351 14 0.99
beta-cypermethrin
HUlERE chlorfenapyr 0. 551=40. 085 6. 303 2.627~15.125 0. 966 14 0. 99
LRELZREER
é.LgTﬁi 0. 405=0. 048 10. 479 5. 909~18. 586 1. 102 14 0.99
spinetoram

2.2 FHEFSEIFREX/NBEHEH
BERFEW (G 2) .3 Fh A R 5 34 ROR S
Xt /NIRRT A3 2R LIRS SSE A L 12 Bl 30/
SEIRAHH 72 h LGy /v F 1. 233~72. 336 mg/L, 1
AT 1 6~5. 1o Horb s 200U 4 e+ B B A
T R U R R R A ILRERY LA

AR . X /2RI 72 h LG 435310 24. 615,
1.233.2. 145 mg/L. 4343 5 K 4. 7.5. 1.4, 9,
BRI LA RO Il S AL T 0 1 Bl i
RIS R RS R A TR U R 2R A R Y
HEAER P RG] .

®2 3IFMRANE 4 ERFIREI/NREHZSNMEER

Table 2 Indoor toxicity of four synergists to three insecticides on Plutella xylostella

P21 B BRLRER LGy, O ERR/ ) AL

Insecticide Synergist SlopetSE  mg -+ L! s © L‘ l X df P Synerglsnc
95% CL ratio
[ &R A HLiE Organic silicon 0.5024:0.129  72.336  19.660~266.149  0.831 14 0. 99 1.6
beta-cyper- ¥ k5 Orange peel oil — 0.41240.091  24.615 8. 541~70. 940 1. 432 14 0. 99 4.7
methrin Bfet Jijian 0.3487+0.083  69.480  20.925~230.700  1.232 14 0. 99 1.7
Hi1% Xuxin 0.39440.101  55.802  15.804~197.027  1.390 14 0. 99 2.1
g fE A HLEE Organic silicon 0.59340.080  2.100 0. 982~4. 495 0. 800 14 0. 99 3.0
chlorfenapyr 18 JkEIh Orange peel oil 0. 50040, 097 1. 759 0. 582~5. 322 0. 957 14 0. 99 3.6
Pfek Jijian 0. 48940. 094 1. 233 0. 392~3. 880 0. 482 14 0. 99 5.1
17 Xuxin 0.55840.059  3.549 1. 978~6. 370 0. 769 14 0. 99 1.8
CIZRWE HHAE Organic silicon 0.43140.035  2.145 1. 493~3. 082 3.559 14 0.98 4.9
spinetoram P& B A5 Orange peel oil 0. 380+0. 103 2.963 0.912~9. 631 1. 343 14 0. 99 8B
e Jijian 0.33340.054  6.340 3.060~13. 135 3.155 14 0. 98 1.7
17 Xuxin 0.42040.080  4.775 2.072~11. 005 1. 472 14 0. 99 2.2
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FEZ )G 3.7.14 d B 25, UhBH 4. 520 m s s
21 EC 3lii 50 %0 2541 BhF JCHE 31

3 A SUBYAEFEE EC AR E R /NS i) H iEBra R
Table 3 Field control effects of synergists mixed with beta-cypermethrin 4. 5% EC on Plutella xylostella

) ZjJ5 3 d 25 7 d ZJ5 14 d
Sl o D/’%ﬁ/ 3 d after application 7 d after application 14 d after application
e A/ . g ST ST T
g () Lavae gy S gy B gy
Treatment Dose amount B/ Control W/ %5 Control W/ %5 Control
before Decrease . Decrease . Decrease .
efficacy efficacy efficacy
treatment rate rate rate
4. 5% E AL S S TR EC
; lﬁﬁzxﬁfi?@z 5% EC 450 4. 67 18. 10 41. 50 ab 34.76 63. 76 ab —21.43 45,63 abc
heta-cypermethrin 4. 5%
4. 5% B e £C 7 7
Jﬁr—mﬁlilfﬁsl‘%@a _%+ﬁ‘+ﬂﬁ R 360-+90 5.33 41. 67 58. 33 ab 62. 50 79.17 a 41.67 73.88 a
beta-cypermethrin 4. 5% EC+organic silicon
4.5 % ERLEE B ECH1& Jz 4
akakabals ) il . 3604300  6.00 19.39  42.42ab  60.91 78.28a 17.88  63. 23 abc
beta-cypermethrin 4. 5% EC-orange peel oil
4. 5 Y R A S S B TR ECH-
S/ B A IMAT R it 3601225 3.67 57.78 69. 84 a 57.78 76.54 a 40.00 73.13 ab

beta-cypermethrin 4. 5% ECJijian

4.5 06 iR A8 TR EC BB
beta-cypermethrin 4. 5% ECH Xuxin

4. 5 Y R A F SR ECHA Bk
beta-cypermethrin 4. 5% EC+organic silicon
A, 500 A A A T ECH 1 B il
beta-cypermethrin 4. 5% EC+-orange peel oil
4. 500 R R R B R ECH Rl
beta-cypermethrin 4. 5% EC+Jijian

3604300 5.33

225-+90 5.33

2254300 5. 00

225+225 3. 67

4.5 00 F RS R A B ECH HUH

225+300 6. 33
beta-cypermethrin 4. 5% ECH Xuxin .
THKXTER CK = 6.33

—40. 00 —

45. 83 61. 31 ab 20. 83 56. 02 ab 16. 67  62. 69 abc

25.00 46. 43 ab 16. 67 53.70 ab  —45.83 34.70 abc

7.41 33.86 b 1. 85 45.47 ab  —42.59 36. 15 abc

21. 67 44.05 ab —16. 67 35.19 b —48.33 33.58 be

15. 00 39.29 b 11. 67 50.93 ab  —51.67 32.09 ¢

—80. 00 — —123. 33 -

D [RIFEEE G ARG FEEFIRAE 0. 05 K257 8% . T,

Data in the same column followed with different lowercase letters indicate significant difference at 0. 05 level. The same applies below.

2.4 10% H 5% FE A 00 7R B 18 5 3 /N S B R
"R

H1 2% 4 AL 10 Y0 UG SC e v B B Eiie f5
Bt 14 d GBS I8 5] 85. 07 %65 10 %6 B il
SC ¥l 20 26 o TS K Ak SIS R A THh 9 o 1 55 - 24
J& 14 d Bk T 102 B SC & LA S AL B
{AARIR B 35 25 575 10 00 A SC i 50 %0, B3
WAL, 2505 14 d PR AR T 10 Y0 sl B SC
W UL B 1020 HU i SC it B R0/ A
I

2.5 60 g/L ZEEFRE R RN EHEBF 3T
1 B A R

H#¢ 5 a0, 60 g/L ZHZ KW R SC H#iifits
F R Wit 5 B AR AT - 14 d S Bl 34T A #) 95. 0220
60 g/L ZHEZAHEE SC W 20% , B A MLk EL
P8 B RS TH PRI A5G0 A 3, 24 )5 3.7, 14 d BRIk
F 90% LA 1560 g/L LIFEL R E SCIf= 50%, I
A HUREALLFE, 2505 14 d BRI F 60 ¢/L 2.3 %
AW E SC# WA & B H B R RE] 900 L 1,
ULEAHLEEXS 60 g/L ZFEZ AR SC Jl 1 a1
AR &,
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Table 4 Field effects of synergists mixed with chlorfenapyr 10% SC on Plutella xylostella

SUR ZjJ5 3 d Zjj5 7 d )5 14 d
SRS lication 7 d af lication 14 d af licati
" . g = 3 alter application alter application 4 alter application
fha wIFAHE, k-t e e e
= g+ (hm?) ! Larvae amount b5k % b5/ % B/ %%
Trez B /0 B /0 B /0
AN TRETRN: Dose before IR/ % Control MR/ V5 Control WaB %/ % Control
Decrease . Decrease . Decrease .
treatment efficacy efficacy efficacy
rate rate rate
1096 Bl SC . . . . B
chlorfenapyr 10% SC 750 3. 67 78. 33 84.52 a 85. 00 91. 67 ab 66.67  85.07 a
10 % HlifiE SCHA HLAE
chlorfenapyr 10% SC-+organic silicon 600190 4. 00 44, 44 60. 32 ab 80. 56 89. 20 ab 44,44 75,12 ab
10 %0 By SCH1 Kok -
chlorfenapyr 10% SC-+orange peel oil 600300 3. 67 78. 33 69. 84 ab 93. 33 90. 12 ab 70.00  86.57 a
1026 s SCH-is e - -
chlorfenapyr 10% SC+Jiiian 6001225 7.00 57.78 84.52 a 82.22 96. 30 a 71.11  87.06 a
1026 il SCH- M = =
chlorfenapyr 10% SC+Xuxin 600300 4. 67 58. 89 70. 63 ab 74. 44 85. 80 ab 57.78  81.09 ab
10 % HuifiE SCHA HLAE are e ) .
chlorfenapyr 10% SC-+-organic silicon 375490 4. 33 62. 22 73.02 ab 68. 89 82.72 ab 37.78 72.14 b
10 %6 Byl SCH45 KoK
chlorfenapyr 10% SC-+orange peel oil 375+300 4. 67 28. 97 49. 26 b 77. 38 87. 43 ab 62.70  83.30 ab
1026 s i SCH-ig ik
75=r22 .67 4,44 74. 60 ¢ 77.7 7.65 a 4. 44 4,08 ¢
chlorfenapyr 10% SC+Jijian 15225 3.6 6 60 ab 8 87. 65 ab 6 84. 08 ab
1096 duigh it SC Mg - - -
chlorfenapyr 10% SC-+Xuxin 3754300 4. 33 83 33 52.38 b 55. 56 75.31b 38.89 72.64 b
TH7KX R CK — 6.33 —40. 00 — —80. 00 — —123. 33 —

RS 60 g/L ZEZFREE SC R BRI xF /e H B BriE 2R
Table 5 Field control effects of synergists mixed with spinetoram 60 g/L SC on Plutella xylostella

s ZjJ5 3 d ZjJ5 7 d 2)5 14 d
o~ 2Ly e A4/ . o .
HilF % 3 d after application 7 d after application 14 d after application
s Filit/ ) = s s
, Larvae amount sk /Y ik /Y 1%/ 9
Treatment g+ (hm?) ! AR 2R/ % B]?)&/A AR 2R / % B]?)&/A AR 2R/ % @‘55&/%
. before Control Control Control
Dose Decrease . Decrease . Decrease .
treatment efficacy efficacy efficacy
rate rate rate
o %
6()‘ g/L Z%gﬂﬂﬂ%‘SL 300 4. 33 55. 56 68.25 b 94. 44 96.91 a 88. 89 95. 02 ab
spinetoram 60 g/1. SC
—_— 3
60. g/l Z%gm%‘SCH—ﬁmﬁ‘f- 240-+90 3. 67 88. 89 92. 06 ab 94. 44 96.91 a 94. 44 97.51 a
spinetoram 60 g/I. SC+organic silicon
60 g/L L2 RHZE SC % b
,g/ Z%ZTlil?‘ BRI . 2404300 3.33 93. 33 95.24 a 93. 33 96. 30 ab 86. 67 94. 03 ab
spinetoram 60 g/I. SC+orange peel oil
L ZHEZRHE SCHY) -
60. g/l LHZS E%‘S( +(§{d§§ 2401225 3. 00 91. 67 94.05 a 91. 67 95. 37 ab 75. 00 88. 81 ab
spinetoram 60 g/I. SC+Jijian
o/ L ZHEZRHFR SCH %
60. &/ éJ‘ngﬁ%ﬂSL+‘ p. L 2404300 4,33 60. 71 71. 94 ab 91. 67 95. 37 ab 82.14 92. 00 ab
spinetoram 60 g/I. SC+Xuxin
X g Qr -t 7
60. g/l Z‘%gﬂig‘SL+/ﬁ{H[ﬁjﬁ. 150+90 4. 00 85. 00 89. 29 ab 91. 67 95. 37 ab 86. 11 93. 78 ab
spinetoram 60 g/I. SC+organic silicon
- g7 % S g gy
60A g/l Z,E%mlzli‘st+%§ﬁ{ﬂi . 150+300 4. 33 75. 00 82. 14 ab 80. 56 89.20 ab  65.56 84. 58 ab
spinetoram 60 g/L. SC+orange peel oil
s o QO
60. g/l L%gmlﬂijSQ‘t(f%@ 1501225 3.33 66. 67 76.19 ab 69. 44 83.02 b 58. 33 81.34 b
spinetoram 60 g/I. SC+Jijian
60 g/L ZILZRNTHE + M5 -
g/l LHZAER + I 1504300 4.33 55.56  68.25b  86.11  92.28ab  66.67  85.07 ab

spinetoram 60 g/L. SC+Xuxin
KA B CK = 6.33 —40. 00 = —80. 00 = —123.33 =
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