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Effects of different surfactants on the toxicity of beta-cyfluthrin EW
to Carposina sasakii Matsumura (Lepidoptera: Carposinidae)

ZHANG Peng-Jiu™ GAO Yue SHI Gao-Chuan GUO Rui-Feng LIU Zhong-Fang
FENG Yun-Tao ZHANG Run-Xiang FAN Ren-Jun™

(Shanxi Key Laboratory of Integrated Pest Management in Agriculture, Institute of Plant Protection,
Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract [Objective] To develop a new, more environmentally friendly pesticide for the control of Carposina sasakii
Matsumura. [Methods] The thermal stability, particle size, surface tension and contact angle of four types of 2.5%
beta-cyfluthrin EW were investigated with different surfactants, and the effectiveness of different formulations of this pesticide
were tested on C. sasakii in an apple orchard. [Results] Decomposition rates of the four types of beta-cyfluthrin EW (1#, 2#,
3#, 4#) with different surfactants (FMEE IS-TEO Ningru34 Nongru700) were all < 5% after thermal storage, which complies
with the national standard for thermal storage stability. D50 was in the range of 0.85-2.12 pm, which is the ideal range for EW.
The surface tension of dilutions was 43.32-51.89 mN/m. The contact angle of dilutions on apple leaves was 47.45° to 74.38°,
which is considerably lower than surface tension of water, suggesting that the pesticide solution should have excellent
adhesion to the apple leaf surface. A 2 000-3 000 part dilution of EW achieved 84.62%-100% mortality of C. sasakii.
Compared to 4.5% beta-cyfluthrin EC, there was no significant difference in mortality between the four EW formulations
tested. Compared to EC, EW contains 70% less organic solvents. [Conclusion] Based on factors such as thermal stability,

particle size, surface tension, contact angle, control effect and pesticide reduction, 3# beta-cyfluthrin EW is recommended for
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the control of C. sasakii in apple orchards.

Key words beta-cyfluthrin EW, surfactant, Carposina sasakii, surface tension
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Table 1 Composition of beta-cyfluthrin EW

1 2 3 4
Composition Active ingredient Beta-cyfluthrin Beta-cyfluthrin Beta-cyfluthrin Beta-cyfluthrin
proportion 2.5% 2.5% 2.5% 2.5%
Surfactant  FMEE 2% 34# 6% FMEE2% 700#6% IS-TEO2% 34#6% IS-TEO2% 700#6%
Accessory solvent Ethanol 10% Ethanol 10% Ethanol 10% Ethanol 10%
Adhesion promoter Xanthan gum 0.3% Xanthan gum 0.3% Xanthan gum 0.3% Xanthan gum 0.3%
Antifreeze Ethylene Ethylene Ethylene Ethylene
glycol 5% glycol 5% glycol 5% glycol 5%
Base material Water 74.1% Water 74.4% Water 78.5% Water 78.5%
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Table 2  Stability and particle size of beta-cyfluthrin EW with different surfactant

1 2 3 4

% Before thermal storage 2.55+0.12b 2.62+0.10bc 2.584+0.20b 2.22+0.21ab

Stabilit
Y % After thermal storage 2.50+0.15b 2.58+0.17bc 2.576+0.18bc 2.13+0.19a

% Decomposition ratio 2.84+0.17¢ 2.61+0.13b 2.35+0.19a  2.40+0.20a

Before thermal storage 0.85£0.01a 1.70£0.09c  0.88+0.10e 1.3320.14¢g

Particle size D50 (um)
After thermal storage 1.18+0.11b 2.12+0.15d 1.08%0.07f 1.96+0.12h

Before thermal storage  0.37-1.36  0.92-3.04  0.38-1.50 0.81-2.28
D10-D90 (um)
After thermal storage 0.68-1.85 0.99-3.85  0.49-1.68 0.97-3.37

0.05 Duncan’s

Data followed by the same letters in the same row are not significantly different (Duncan’s multiple range test, P < 0.05). The
same below.
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Table 3 Surface tension, component and contact angle of different dilution
mN/m %
Surface tension . 0
N/ Surface tension component % °
Dilution mAa/m
No. . Contact angle
times o
Air . ) . Ratio
Dispersive component ~ Ratio ~ Polar component
1 2 000 43.32+0.21a 37.15+0.12bc 85.76 6.17£0.17a 14.24 61.06+0.31d
3000 48.36£0.24bc 41.15+0.17d 85.09 7.21+0.18a 14.91 65.51+0.28¢
4000 50.86+0.12¢ 43.49£0.20e 85.51 7.37+20.00ab 14.49 67.66£0.19¢
2 2 000 44.27+0.35a 34.2+0.19b 77.25 10.07+0.17d 22.75 62.41£0.28de
3000 47.67£0.28b 35.89+0.21b 75.29 11.78+0.20d 24.71 69.07+0.20¢
4000 49.7240.17¢ 40.31£0.17d 81.07 9.41£0.19bc 18.93 74.394+0.19f
3 2 000 43.5510.22a 35.61+£0.22b 81.77 7.94+0.21ab 18.23 46.17£0.27a
3000 47.04£0.14b 38.02+0.15¢cd 80.82 9.02+0.16bc 19.18 47.75+0.26ab
4000 50.18+0.25¢ 41.69£0.25d 83.08 8.49+0.21b 16.92 71.71£0.17f
4 2 000 46.14+0.26b 38.16+0.24cd 82.70 7.98+0.20ab 1730  46.96+0.29a
3000 48.83+0.28bc 40.65+0.28 83.25 8.18+£0.27b 16.75 53.5+0.32b
4000 51.89+0.21cd 44.06£0.20e 84.91 7.83£0.18a 15.09 55.53%0.15¢
Water -- 73.66+0.11d 27.35£0.15a 37.13 46.31£16.00e 62.87 74.6610.26f
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Table 4 Control effect of four dilutions for Carposina sasakii
5d 10d 15d
5" day aftert treatment 10™ day aftert treatment  15™ day aftert treatment
Treatment Control efficacy Control efficacy % Control efficacy %

No.12 000 86.96+2.51ab 89.86+2.14abc 97.10£1.91a
No.13 000 89.55+3.12ab 80.84£3.11bcd 93.10+3.14ab
No.14 000 78.21£3.78abcd 65.80£5.12defg 64.32+6.17def
No.2 2 000 97.86+1.23ab 97.45+1.21ab 96.62+1.91a
No.2 3 000 100.00+0.00a 95.10+2.14ab 84.62+2.14abc
No.2 4 000 100.00+0.00a 94.86+2.11ab 89.66+2.11ab
No.3 2 000 93.21+2.11ab 97.34+1.78ab 95.24+1.29a
No.3 3 000 87.14£2.11ab 90.03£3.12abc 91.40£2.14ab
No.34 000 60.71£7.14cde 58.71£9.13fghi 83.7243.10abed
No.4 2 000 100.00+0.00a 100.00+0.00a 95.39+2.11a
No.4 3 000 92.77+2.24ab 97.17+1.14ab 92.22+1.59ab
No.4 4 000 100.00+0.00a 77.03£3.12cde 90.64+2.41ab
4.5% 2 000 100.00+0.00a 98.18+1.21ab 98.75£1.10a
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