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Screening of optimum proportion and field effect of mixtures of

chlorfenapyr indoxacarb and chlorfluazuron against Plutella xylostella
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Abstract To develop strategies to control the resistance of the diamondback moth (DBM) to insecticides the
effectiveness of mixtures of chlorfluazuron chlorfenapyr and indoxacarb were evaluated. The results show that a ratio of
13.20:1.72 chlorfluazuron to chlorfenapyr was optimal and that this blend had synergic action and a co—toxicity coefficient
(CTC) of 241. The optimal ratio of chlorfluazuron and indoxacarb was 2.20: 3. 60; this also had synergic action and a
CTC of 142. Results of field trials indicated that dilute mixtures of chlorfluazuron and chlorfenapyr and chlorfluazuron and
indoxacarb reduced DBM abundance by 84.24% and 85. 08% respectively 7 days after spraying. These results were
significantly greater than those achieved by the other treatments.
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Table 1 Proportion of mixture of pesticides
Group 1 2 3 4 5 6 7 8 9 10 11 12
A Pesticide A 100 90 80 70 60 50 40 30 20 10 0 0
B Pesticide B 0 10 20 30 40 50 60 70 80 90 100 0
A M ;B: M M
=A LC,, X o
+B LC,, X 1.6
B ¢ )
= / ° ( )(GB/T 17980. 13 —2000) ( 2000)
> 1.25 ; <
0.75 : ~1 . 2009 8 16
1.5 (CTO) 240 d.
1.25 4 15
(Sun and m’ 2009 11 5
Johnson 1960) (CTC) 5 5
=120 ;80 < <120 2 13,
<80 (Crafis ' d
and Cleary 1936) . °
= 1.7
A  LC, xB LC,, x100 LC4,~95% N N
M  LCy, x (P, xB LCy, +P, xA LCy) ~ « ) DPS .
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2 3 LC,, 4.25
mg/L; 3
2.1 LC,, 4.28 mg/L; 3
N N 3 3 LC,, 22.46 mg/L.
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Table 2 Bioactivity of pesticides on Plutella xylostella
+ 95%
Pesticides Numbers Slope + SE LC,, (mg/L) 95% FL(mg/L)
Chlorfluazuron 40 0.84 +0.37 22.46 7.12 ~362.37
Chlorfenapyr 40 1.37 £0.79 4.28 2.45~15.94
Indoxacarb 40 1.54 £0.33 4.25 3.18 ~6.31
2.2 1.40.1.61.1.43
2.2.1 1.25 ( 3).
LC,, 100% 40:
60.90: 10.10: 90 1.37.1.35,
3. 4. 1.34(C 4).
80:20.70:30.60: 40
3
Table 3 Optimal proportion of mixture of chlorfluazuron and chlorfenapyr
(me /1) (%) (%)
Group Proportion Content of active Observed mortality Expected mortality Toxicity ratio
ingredient
1 100: 0 22.00 +0.00 45.00 — —
2 90: 10 19.80 +0.43 50. 00 45.17 1. 11
3 80:20 17.60 +0. 86 63.33 45.33 1.40
4 70:30 15.40 +1.29 73.33 45.50 1. 61
5 60: 40 13.20 +1.72 65.52 45.67 1.43
6 50:50 11.00 +2. 15 44. 83 46. 84 0.96
7 40: 60 8.80 +2.58 53.33 46.00 1.16
8 30:70 6.60 +3.01 51.72 46. 17 1.12
9 20: 80 4.40 +3.44 40.74 46. 34 0.88
10 10: 90 2.20 +3.87 23.33 46.50 0.50
11 0:100 0.00 +4.30 46. 67 — —
2.2.2 (13.20 + 1.7 7, “ + (15.40 +
1.29 7. “ + (17.60 +0.86)” 3
(CTC) 241.229.163
( “ +
56). (13.20+1.72)” 241,
5 “ + 6 “ + (2.20 +
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3.60) 7. “ + (4.40 +149.60) 7, “ (2.20 +3.60)” (CTC) 142
+ (19.8 +0.40) "3 120 2
(CTC) 142.75.57. « ; (CTC) 80 .
4
Table 4 Optimal proportion of mixture of chlorfluazuron and indoxacarb
(mg/L)
- (%) (%)
Content of active
Group Proportion Observed mortality Expected mortality Toxicity ratio
ingredient
1 100: 0 22.00 +0.00 65.52 — —
2 90: 10 19. 80 +0. 40 86.21 63. 64 1.35
3 80:20 17.60 +0. 80 41.38 61.75 0. 67
4 70:30 15.40 +1.20 33.33 59. 86 0.56
5 60: 40 13.20 +1. 60 42.30 57.98 0.73
6 50:50 11.00 +2.00 67. 86 56. 10 1.21
7 40: 60 8.80 +2.40 74.19 54.21 1.37
8 30:70 6.60 +2.80 34.48 52.33 0. 66
9 20: 80 4.40 +3.20 41.38 50. 44 0. 82
10 10: 90 2.20 +3.60 65. 00 48.55 1.34
11 0: 100 0.00 +4.00 46. 67 — —
5
Table 5 Synergism of mixture of chlorfluazuron and chlorfenapyr on Plutella xylostella
+
. Co-toxicity
Pesticides and proportion of mixtures Numbers Slope + SE LC,,(mg/L)
coefficient
Chlorfluazuron 40 1.48 +0.33 10. 67 —
Chlorfenapyr 40 2.19 £0.59 3.63 —
+ (13.20 +1.72)
40 1.88 +0. 34 3.56 241
Chlorfluazuron: Chlorfenapyr (13.20 +1.72)
+ (15.40 +1.29)
40 0.99 £0.44 4.01 229
Chlorfluazuron: Chlorfenapyr (15.40 +1.29)
+ (17.60 +0. 86)
40 1.23 £0.38 6.27 163
Chlorfluazuron: Chlorfenapyr (17. 60 +0. 86)
2 3 “ + »
2 « 7 1d
o 3 d 2000
( 13.20:1.72) 68.26%
241; ( 2.20: 7 d 2000
3.60) 142, 84.24% .
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Table 6 Synergism of mixture of chlorfluazuron and indoxacarb on Plutella xylostella

=
Co-toxicity
Pesticides and proportion of mixtures Numbers Slope = SE LGy (mg/L)
coefficient
Chlorfluazuron 40 0.84 +0.33 14. 87 —
Indoxacarb 40 1.14 £0.24 4.44 —
+ (2.20 +3.60)
40 1.80 £0. 46 4.03 142
Chlorfluazuron: Indoxacarb (2. 20 + 3. 60)
+ (8.80 +2.40)
40 0.79 £0.24 13.34 75
Chlorfluazuron: Indoxacarb (8. 80 +2.40)
+ (19.8 +0.40)
40 1.17 £0. 32 10. 36 57

Chlorfluazuron: Indoxacarb (19. 8 +0. 40)

7

Table 7 Field control effects of mixture of chlorfluazuron and chlorfenapyr on Plutella xylostella

1d 3d 7 d
1" day after treatment 3" day after treatment 7" day after treatment
Larvae
Treatment numbers (%) (%) (%)
before Redu- (%) Different Redu— (% ) Different Redu— (%) Different
wreatment  ¢€d  Control signifi—  ced  Control signifi- ced  Control  signifi-
ratio effect  cance  ratio effect  cance  ratio effect cance

1 000
1000 dilution of chlorfluazuron

218  31.81 33.74 aA 53.38 57.31 abA  70.89 72.95 bBC

2 000
195  40.05 41.75 aA  53.33 53.58 bA  69.15 71.34 bC
2 000 dilution of chlorfenapyr

2 000
2 000 dilution of chlorfluazuron 180 48.22 49.69 aA 65.33 68.26 aA 83.04 84.24 aAB

+ chlorfenapyr

3 000
3 000 dilution of chlorfluazuron 164 42.31 43.95 aA 58.39 61.90 abA 80.38 81.77 aA

+ chlorfenapyr

4 000
4 000 dilution of chlorfluazuron 193 35.02 37.06 aA 55.86 59.58 abA  79.42 80.87 aA
+ chlorfenapyr

CK 126 -2.91 - - -9.20 — - -7.62 — —

0. 05 0.01

Data followed by different small letter in the same raw indicate significantly different at 0. 05 level and followed by different capital

letter in the same raw indicate extremely significantly different at 0. 01 level. The same below.

( ; 3d
8) 1d P <0.05 2 000 :
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7d ( 1993).
1 000 o
85.08% » (2007)
3
(2008)
(2006)
; (2004)
8
Table 8 Field control effects of mixture of chlorfluazuron and indoxacarb on Plutella xylostella
1d 3d 7d
1" day after treatment 3" day after treatment 7" day after treatment
Larvae
Treatment numbers (%) (%) (%)
before Redu— (%) Different Redu- (%) Different Redu- (%) Different
wreatment  ced  Control signifi—  ced  Control signifi- ced  Control signifi-
ratio  effect cance  ratio  effect cance ratio  effect cance
1 000
1 000 dilution of chlorfluazuron 218  31.81 33.74 abA  53.38 57.31 bB 70.89 72.95 bA
2 000
5 000 dilution of indoxacarh 111 51.66 52.21 aA 78.45 80.26 aA 73.11 74.41 bA
1 000
1 000 dilution of 119 50.45 51.85 aA 62.60 65.75 aAB 83.94 85.08 aA
chlorfluazuron + indoxacarb
1 500
1 500 dilution of 96 46.38 47.89 abA  59.57 62.98 abAB 76.71 78.35 abA
chlorfluazuron + indoxacarb
2 000
2 000 dilution of 117 23.90 26.05 bA 57.18 60.78 aAB 74.03 75.86 abA
chlorfluazuron + indoxacarb
CK 126 -2.91 — — -9.20 — — -7.62 — —
( 13.20:1.72) N N
241; : ( 2.20:
3.60) 142,
2 000 7 d
84.24% N
; 1 000 7d 0

85.08%
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