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Control effects of low volume spraying using unmanned aerial
vehicle (UAV) against Zygina salina Mit
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Abstract Field trials were conducted with the KT-10-[[ four-rotor unmanned aerial vehicles (UAV) to control
Zygina salina Mit during grain filling stage in maize. The influence of UAV’s flight altitude, velocity, spray vol-
ume and special additives on the deposit distribution of pesticide droplet on maize canopy was investigated and the
control effect on Z. salina was also studied. The results showed that under the conditions of 1 m flying altitude
from the corn crown top, 6 m/s flying speed, 15 L/hm?spray volume and 1.5% spray adjuvants “Maifei”, the
spray droplet deposit’s density on the upper, middle and lower part of corn canopy were 41.9, 27.3 and 14.9 par-
ticle/cm?®, respectively. The control efficacy was 91.3% and 96.8% at the first and the 14th day after spraying
pesticides with KT-10- [ UAV, respectively. The results indicated that this optimized method was of quick and
persistent action on the control of Z. salina Mit.
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Table 1 Experiment design
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. Dosage of o L« (hm?) (FE ERBRE ) /m . .
Treatment Insecticide . Dosage of Maifei . . Flight velocity
preparation Spray volume Flight altitude
1 A+B 33.75+157.5 0.0 15.0 1.0 6.0
2 A+B 33.75+157.5 15.0 15.0 1.0 6.0
3 A+B 33, 75157, 5 15.0 15.0 2.0 6.0
4 A+B 23.63+110. 25 15.0 15.0 1.0 6.0
) A+B 23.63+110. 25 20.0 15.0 1.0 6.0
6 A+B 23.63+110. 25 15.0 10.5 1.0 8.0
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D A: 4 50 AR AN EW; B: 70200 dutk WP,

A beta-cypermethrin 4. 5% EW; B; imidacloprid 70% WP.
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Table 2 Distribution of droplet deposit in maize canopy with different treatments using UAV
EHUUREEE /4~ » (em?) 1 Droplet deposit’s density

) o iz FREECE) FEAEE (D FREZECH)
i fﬁﬂfé?j]% il &4 ﬁ&;/ Wk /L - Maize canopy (upper) Maize canopy (middle) Maize canopy(below)

HE/m mes

Treatment Dosage of  Flight Flight (h;nz LA A ‘TFBZZE i A ‘[‘FLZZH] Al T ‘[‘FBZZW
Maife  altitude  velocity Spray IETH J T Sum of the 1E T A Sum of the IETA ST Sum of the

volume Leaf Leaf  density in the Leaf Leaf  density in the Leaf Leaf density in the

front back  front and back  front back  front and back  front back  front and back
2 1.5 1.0 6.0 15.0 37.8 4.1 41.9 25.3 2.0 27.3 10. 8 4.1 14.9
3 1.5 2.0 6.0 15.0 33. 6 1.7 S, & 10. 6 2.1 12.7 5.4 1.2 6.6
5} 2.0 1.0 6.0 15.0 33.5 1.2 39.7 22.8 1.4 24.2 9.7 1.1 10. 8
6 1.5 1.0 8.0 10. 5 16. 9 1.2 18. 2 11.6 1.2 12.8 10. 3 1.2 11.5
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Treament number was the same as in table 1.
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Table 3 Control effect of different treatments using UAV on Zygina salina

245 7 d 7 d after treatment

ZyJ5 14 d 14 d after treatment

2RI Z§Ji1d 1d after treatment
Jb PR BE:S Y5 S ROWERE/ % RIEBIR %
Treatment Population base Population Corrected

before spray decline rate control effect

HERIR R/ %6
Population
decline rate

KAEBRL Yo

Corrected

BEGRR/ % BOIERR/ %
Population Corrected
control effect

control effect decline rate

1 91. 7 89.1 a 85.4 b
2 79. 3 95.4 a 93.8 a
3 90. 7 84.2 a 78.8 ¢
4 103. 0 93.5 a 91. 3 ab
5 61.7 91.4 a 88. 4 ab
6 76. 7 74.3 a 65.6 d
CK 81.7 25.5 b —

90.9 a 87.4 ¢ 97.1a 95.2 a
97.9 a 97.1 a 99.6 a 99.3 a
93.8 a 91. 3 be 99.3 a 98.8 a
95.5 a 93.7 ab 98.1a 96. 8 a
94.1 a 91. 7 be 97.8 a 96.4 a
95.7 a 94, 0 ab 99.1a 98.6 a
28.0b — 39.9b —
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Treatment number was the same as in table 1. The data in the table are mean. Different small letters in the same column indicated signifi-

cant difference at 5% level.
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