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Screening of optimum proportion and field effect of mixtures
of Bt engineering strain WG-001 and chemical insecticides
against Plutella xylostella

ZHANG Cong-Chong QIU Hao QIN Chun-Hua YOU Hong LI Jian-Hong™
(College of Plant Science & Technology Huazhong Agricultural University Wuhan 430070)

Abstract The relative effectiveness of mixtures of the Bt strain WG-001 with the pesticides indoxacarb diafenthiuron
and cartap for controlling the diamondback moth (DBM) Plutella xylostella (L.) was determined using the leaf-dipping
method. The results indicate that a 100. 10: 0. 72 mixture of Bt strain WG-001 and indoxacarb was the most synergetic
with a co-toxicity coefficient (CTC) of 178.05. Mixtures of Bt strain WG-001 with diafenthiuron or cartap had an additive
or antagonistic action respectively. Results of a field trial showed that the average control effect of a 500 times dilution of
the Bt strain WG-001 and indoxacarb mixture was 84.88% 7 days after treatment significantly higher than using either Bt
WG-001 or indoxacarb separately (P <0.05).
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Table 1 Proportion of mixture of pesticides
® ° ® /Group
Pesticide 1 2 3 4 5 6 7 8 9 10 11
’ Pesticide A 100 90 80 70 60 50 40 30 20 10 O
1 Pesticide B 0 10 20 30 40 50 60 70 80 90 100
1.1
WG-001 WP =A LCs x A
16 000 1U/mg ; +B LCs, x B
5% EC 97% 20% EC
( = / o
):15% sC A B LGy
>1. 25 <0.75
1.2
1 o
3
1.3.3
(25 £1)C 60% ~
1.25 (Sun and Johnson
70% L:D =16:8,
1960) o
1.3 1.3.4 (
1.3.1 »(C ) (GB/T 17980. 132000) (
(IRAC) (No. 018) (http://www. 2000)
irac-online. org/teams/methods/; 1988)
2009 8 16 240 d.
0.5%  TritonX-400 5 4
( 400.200.100.50.25 mg/L Bt 15 m? 2009 11 5
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6.5 cm 3 5
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LC,, 7.8584 mg/L; Bt LC,, 33.7935 mg/L.87. 0599 mg/L
WG-001 3 LC,, Bt WG-001 .
108.3745 mg/L; 3
2 4 3

Table 2 Bioactivity of pesticides on Plutella xylostella

95%
Pesticides Regression equation LCy,(mg/L) R’ 95% FL(mg/L)
Bt WG-001 Y =1.4784 +1.7306x 108.3745 0.9577 82.4274 ~ 144. 6779
Indoxacarb Y =3.8940 +1.2353« 7.8584 0.9936 5.5158 ~12.9644
Diafenthiuron Y =2.2040 + 1. 8289« 33.7935 0. 9850 26.3732 ~45. 5062
Cartap Y =3.1386 +0. 9596« 87.0599 0.9916 55.9692 ~ 181. 8342
2.2 35 mg/L 88mg/L) 100%
4 LC,, 3~5,
(Bt 110 mg/L 8 mg/L
3 Bt WG-001
Table 3 Optimal proportion of mixture of Bt WG-001 and indoxacarb
(%) (%)
Content of
Group Proportion Observed mortality Expected mortality Toxicity ratio
active ingredient
1 100: 0 110 +0 55.56 / /
2 90: 10 99 +0.8 72.22 54.72 1.32
3 80:20 88 +1.6 77.78 53.89 1.44
4 70:30 77 +2.4 69. 44 53.06 1.31
5 60:40 66 +3.2 58.33 52.22 1.12
6 50:50 55+4.0 52.78 51.39 1.03
7 40: 60 44 +4.8 47.22 50.56 0.93
8 30:70 33 +5.6 44.44 49.72 0. 89
9 20: 80 22 +6.4 52.78 48.89 1.08
10 10: 90 11+7.2 47.22 48.06 0.98
11 0: 100 0+8.0 47.22 / /
4 Bt WG-001
Table 4 Optimal proportion of mixture of Bt WG-001 and diafenthiuron
(%) (%)
Content of
Group Proportion Observed mortality Expected mortality Toxicity ratio
active ingredient
1 100: 0 110 +0 55.56 / /
2 90: 10 99 +3.5 52.78 55.00 0.96
3 80:20 88 +7.0 58.33 54.44 1.07
4 70:30 77 +10.5 47.22 53.89 0. 88
5 60: 40 66 +14.0 52.78 53.33 0.99
6 50:50 55 +17.5 52.78 52.78 1. 00
7 40: 60 44 +21.0 50. 00 52.22 0.96
8 30:70 33 +24.5 38.89 51.67 0.75
9 20: 80 22 +28.0 52.78 51.11 1.03
10 10: 90 11 +31.5 47.22 50. 56 0.93
11 0: 100 0+35.0 50. 00 / /
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5 Bt WG-001
Table 5 Optimal proportion of mixture of Bt WG-001 and cartap

(%) (%)
Content of active
Group Proportion Observed mortality Expected mortality Toxicity ratio
ingredient
1 100:0 110 +0 67.50 / /
2 90: 10 99 +8.8 42.50 65.25 0. 65
3 80:20 88 +17.6 35.00 63.00 0.56
4 70:30 77 +26. 4 25.00 60.75 0.41
5 60: 40 66 +35.2 47.50 58.50 0. 81
6 50:50 55 +44.0 52.50 56.25 0.93
7 40: 60 44 +52.8 45.00 54.00 0.83
8 30:70 33 +61.6 35.00 51.75 0.68
9 20: 80 22 +70.4 37.50 49.50 0.76
10 10: 90 11+79.2 40. 00 47.25 0.85
11 0:100 0+88.0 45.00 / /
3~5 Bt WG-001
0.75 1.07 o
; 2.3 Bt WG-01
0.410.93 : Bt WG90l LC, 70% ~ 100%
Bt WG-001 Bt 77 LC, 30% -0 10
mg/L 1.25
Bt WG-001 .
o Bt LC,,
Bt
6 Bt WG-001
Table 6 Optimal proportion of mixture of Bt WG-001 and indoxacarb
(%) (%)
Group Proportion Content of Observed mortality Expected mortality Toxicity ratio
active ingredient
1 100:0 110 +0 37.50 / /
2 97:3 106.7 +0.24 30. 00 37.65 0. 80
3 94:6 103.4 +0.48 45.00 37.80 1.19
4 91:9 100.1 +0.72 57.50 37.95 1.52
5 88:12 96.8 +0.96 57.50 38.10 1.51
6 85:15 93.5+1.20 47.50 38.25 1.24
7 82:18 90.2 +1.44 35.00 38.40 0.91
8 79:21 86.9 +1.68 42.50 38.55 1.10
9 76:24 83.6+1.92 45.00 38.70 1. 16
10 73:27 80.3 +2.16 52.50 38.85 1.35
11 70:30 77.0 +2.40 37.50 39.00 0.96
12 0:100 0+8.0 42.59 / /
4 (91:9). 5 1.52.1.51.1.35 o

(88:12). 10 (73:27)
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2.4
3 7o
7 Bt WG-001
Table 7 Synergism of mixture of Bt WG-001 and indoxacarb on on Plutella xylostella
Pesticides and proportion of mixtures Regression equation LCy, (mg/L) Co-toxicity coefficient
Bt Y =2.7539 +1. 1808« 79. 8178 —
Indoxacarb Y =4.0636 +1.493%« 4.2344 —
Bt: (91:9) Bt: indoxacarb (91:9) Y =3.4848 +1.2265x 17. 1959 178.05
Bt: (88:12) Bt: indoxacarb (88:12) Y =3.3562 +1.3554x 16. 3226 155. 62
Bt (73:17) Bt: indoxacarb (73:17) Y =3.3992 +1. 3813« 14. 4204 140. 63
4.5.10 3 2.5 Bt WG-001
178. 05.155. 62.140. 63
Bt WG-001 3 16 000 1U/mg Bt WG-001
° Bt WP 15% SC
91:9( 100. 10: 0. 72) 100. 10: 0. 72
o 8.
8 16 000 IU/mg Bt WP 15% SC

Table 8 Field control effects of mixture of Bt and indoxacarb on Plutella xylostella

1d 2d 3d
1" day after treatment 2 day after treatment 3" day after treatment
/ ! (%) / (%) ! (%)
. o o o
Treatment Number Number of Number of Number of
of larvae . Average . Average . Average
remaining remaining remaining
control control control
larvae larvae larvae
effect effect effect
Bt 500
168 67 61.21 a 21 87.75 a 25 84.88 a
500 dilution of Bt + indoxacarb
Bt 750
192 74 56.62 a 43 78.89 ab 48 75.63 ab
750 dilution of Bt + indoxacarb
Bt 1 000
154 61 52.42 a 48 68.4 b 52 61.87 ¢
1 000 dilution of Bt + indoxacarb
Bt 500
139 68 45.45 a 34 72.32 b 43 68.26 bc
500 dilution of Bt
4 000
111 41 66.39 a 25 80. 28 ab 28 76.22 ab
4 000 dilution of indoxacarb
CK 126 128 — 132 — 129 —

(P <0.05).

Different small letters after data in the same column indicate significantly different at 0. 05 level.
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