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Abstract In order to clarify the effects of spray adjuvants and spray volumes on droplet deposition by plant
protection unmanned aerial vehicles (UAV) and the control efficacy against cotton thrips, four kinds of aviation
spray adjuvants (Beidatong, Gongbei, Jiexiaofeng and Maisi) and three spray volumes (1, 1.5, 2 L) were
selected. Field experiments were conducted to study the droplet density, coverage, deposition and droplet
uniformity of thiamethoxam 25% WG sprayed by plant protection UAV, as well as their control effects on thrips
in cotton fields. The results showed that the four spray adjuvants and the three spray volumes had significant
effects on droplet deposition by plant protection UAV and the control efficacy against cotton thrips. The increase
of spray volume could significantly increase the droplet density and coverage in the cotton canopy. Spray adjuvants
had more effect on droplet density and less impact on droplet coverage and deposition. The influence trend of the
four adjuvants on droplet coverage was relatively consistent, but the influence on droplet coverage in middle and
lower canopy of cotton was lower compared with the upper canopy. When the spray volume was 2 L/667 m*, the

penetration of droplets for the treatments of Beidatong, Gongbei, Jiexiaofeng, Maisi and non-adjuvants was
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46.0%, 49.1%, 33.6%, 36.1% and 44. 3% , respectively. The control efficacy against cotton thrips on day one,

three and seven after treatment significantly increased with increasing spray volume. Under the same spray

volume, adding Beidatong and Jiexiaofeng showed higher control efficacy than adding Gongbei and Maisi. The

results provide a scientific basis for the control of cotton thrips by plant protection UAV.
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Fig. 1 Schematic diagram for determination of droplet deposition of pesticide sprayed by UAYV in the cotton field
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Fig. 2 Effects of spray adjuvants and spray volumes on the droplet density of thiamethoxam 25% WG sprayed by UAV
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Fig. 3 Effects of spray adjuvants and spray volumes on the droplet coverage of thiamethoxam 25% WG sprayed by UAV
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Fig. 4 Effects of spray adjuvants and spray volumes on the droplet deposition of thiamethoxam 25% WG sprayed by UAV
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Table 2 Effects of spray adjuvants and spray volumes on the control efficacy of thiamethoxam 25%

WG sprayed by UAV against cotton thrips
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TeBIF CKy (38.143. g (43.8+4.5)g (54,244, Dg (34, 7£5. 2)cd
1.5 fi5 ik iE (48. 6+2. 6)bed (61.3£2. 3)a (67. 7£3. 9)abe (37. 44£10. 3)abcd
Uit (43. 744, 2)ef (55. 974. 6)be (59. 942, 0)ef (35.747. 0)bed
Y ES (49. 21. 9 abe (58. 6=3. 0)ab (64. 622 5)bede (39. 976. 8)abc
b5 R 22 (46. 042, Dcde (50. 725. 2)de (61. 145, 2)def (42.0E4. Da
Tl CKe (45. 14, 2)de (49.142. 5)f (60. 14, 2)ef (33.1%4. 2)d
2 el (51.9%3. 0)ab (60. 743.5)a (71.6%1.8)a (41.94£5. 8)a
DifE (45. 744, Dede (53.3%2. ed (63. 741, Tcdef (35.749. 1)bed
N ER (52.941. 6)a (59. 34. 8)ab (70. 04=3. 6)ab (41. 0%10. 4)ab
G124 (50. 6==4. 7)ab (60.9£2. 0)a (66.977. 5)abc (37.3%5. 5)abed
Teh5F) CKs (51.2+£5. 3)ab (57.4+2.5)ab (66. 2+1. 8)abc (37.0+3. 8 abed

D PR F S E AR R FPIAE/NG PR AR A BEZE Duncan [T IR 2SR IRAE 0. 05 K225 B

The data in the table are mean—=standard error. Different lowercase letters in the same column indicate significant differences among differ-

ent treatment at 0. 05 level by Duncan’s new multiple range method.
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