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Green and precision control of mango thrips using plant protection drones
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Abstract: To address the prominent problems of pesticide resistance and insufficient application accu-
racy in mango thrips management, this study focused on innovation in precision application and green
control technologies. Two compound formulations, 0.5% emamectin benzoate*4.5% chlorfenapyr and
1% oligosaccharins*10% bifenthrin*25% clothianidin, were selected, and their toxicity to adult mango
thrips was determined using the leaf-tube pesticide film method. Field spray trials were conducted using
the DJI T40 plant protection UAV to explore the effectiveness of dominant compound pesticides in com-
bination with UAV-based application. The results showed that both compound formulations exhibited

strong toxicity to mango thrips, with LC,, values of 10.72 mg/L and 18.36 mg/L, respectively. The
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insecticidal activity of the mixed compound formulation was intermediate between those of the two indi-

vidual formulations, with an LC,, of 14.97 mg/L. In field trials, the 0.5% emamectin benzoate*4.5%

chlorfenapyr treatment achieved a control efficacy exceeding 80.00% at one day after application and

reaching 94.97% at three days post-application, showing better persistence than other treatments.

Although efficacy declined by seven days after application, control levels remained above 70.00%

across all treatments. These findings indicate that the two compound formulations used in this study

offer effective control of mango thrips and that their integration with plant protection UAVs is feasible

for green and precise management. These results provide technical support for precision pesticide

application, chemical-use reduction, efficiency enhancement, and resistance management in mango cul-

tivation.
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Table 1 Bioassay results of compound pesticide formulations against adult mango thrips

2l W FET-H KIFAET %
Pesticide Concentration/(mg/L) Mortality/% Adjusted mortality/%
0.5% H 24k - 4.5% HUfiliG 125.00 98.89 98.82
0.5% emamectin benzoate 4.5% chlorfenapyr 62.50 93.33 92.94
31.25 86.67 85.88
15.63 67.78 65.88
7.81 44.44 41.18
3.91 18.89 14.12
1.95 10.00 4.71
1% FEETEWER - 10% FRAAGE - 25% VEHLU Ik 225.00 91.11 90.59
1% oligosaccharins* 10% bifenthrin-25% clothianidin 112.50 80.00 78.82
56.25 73.33 71.76
28.13 62.22 60.00
14.06 46.67 43.53
7.03 37.78 34.12
3.52 23.33 18.82
0.5% W 42 -4.5% R E+1% BILTERE R - 10% B 256.25 97.78 97.67
TR - 25% WE Ui 128.13 88.89 88.37
0.5% emamectin benzoate *4.5% chlorfenapyr+
1% oligosaccharins * 10% bifenthrin*25% clothianidin 64.06 78.89 71.91
32.03 63.33 61.63
16.01 47.78 45.35
8.01 38.89 36.05
4.00 24.44 20.93
25 X} #H Blank control 5.56
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Table 2 Indoor toxicity of two compound pesticide formulations against adult thrips

0 = Y ¥

. o LGOS EER)  MEREC il

- LC,, (95% confidence limits)/ Correlation Chi-square

Pesticide Slope+SE .
(mg/L) coefficient value

0.5% F 2Lk - 4.5% AU 2.16+0.28 10.72(8.07-13.83) 0.986 0.65
0.5% emamectin benzoate *4.5% chlorfenapyr
19% R FEEHEE - 10% BORZHE - 25% WE B 1.15+0.18 18.36(11.45-27.27) 0.996 0.36
1% oligosaccharins * 10% bifenthrin+25% clothianidin
0.5% M4tk - 4.59% H I +19% S IL T2 - 109% 1k 1.33+0.18 14.97(9.98-20.93) 0.957 1.07

IRATG + 25% VE R
0.5% emamectin benzoate *4.5% chlorfenapyr+
1% oligosaccharins * 10% bifenthrin*25% clothianidin
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Fig. 1 Changes in thrips population (A) and corrected control efficacy (B) under different compound pesticide treatments

during the mango tender shoot stage
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0.05), Data are mean+SE. Different lowercase letters indicate significant differences among different treatments at the same survey

time according to Duncan’s new multiple range test (P<0.05).
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Fig. 2 Changes in thrips population (A) and corrected control efficacy (B) under different compound pesticide treatments

during the mango flowering stage
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