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Control Effect on Cotton Aphids of Nanopesticide Sprayed with
Plant Protection Unmanned Aerial Vehicles in Cotton Field

HU Hongyan, CHEN Yunan, SONG Xianpeng, REN Xiangliang, MA Xiaoyan,
MA Yajie, WANG Dan, MA Yan

(State Key Laboratory of Cotton Biology, Institute of Cotton Research, Chinese Academy of
Agricultural Sciences, Anyang 455000, China)

Abstract: [ Purpose] To explore droplet deposition and control effect of nanopesticide on cotton
aphids, spray tests were carried out by plant protection unmanned aerial vehicle (UAV) in cotton field
(seedling stage). [ Methods ] Nanopesticide (3.5% acetamiprid) and conventional pesticide (5%
acetamiprid and 2.5% lambda-cyhalothrin) were sprayed by Anyang Quanfeng 3WQF120-12 UAV
under two flight heights (1.5 and 2.5 m). Allura red was used as a tracer in determination of droplet

deposition and pesticide utilization. The droplet density and coverage rate were analyzed by image
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processing software Image J. [ Results ] There was no significant difference in droplet deposition
density and coverage rate on cotton when conventional pesticide or nanopesticide sprayed by UAV at
flight height of 1.5 m and 2.5 m (P>0.05). The droplet density (73.84-95.12 cm ) and coverage rate
(1.92%-3.22%) of nanopesticide were lower than those of conventional pesticide (108.57-116.59 cm™
and 3.86%-4.08%). The utilization rate (2.39%-2.75%) of nanopesticide spraying was lower than that
of conventional pesticide (3.89%-4.09%). Nanopesticide droplets had smaller particle size, and seven
days after application, the efficacies of nanopesticide sprayed by UAV (89.79%-95.23%) were signi-
ficantly higher than those of conventional pesticide (70.52%-79.01%) (P<0.05). The control effect of
cotton aphid reached the level of manual spray at the height of 1.5 m. [ Conclusion] In the seedling
stage of cotton, 3.5% acetamiamidine-beta-cyhalothrin nanometer pesticide sprayed by UAV at a

height of 1.5 m can effectively control cotton aphid, which can be widely applied in the field.

Keywords: plant protection unmanned aerial vehicle; nanopesticide; flight height; cotton aphid; con-

trol effect
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#1 2F3WQF120-12 BREANEESH
Tab. 1 Main parameters of Quanfeng 3WQF120-12 UAV

Bl value
2.13x0.70%0.67

FZZ4 main parameter
EHLR 1 /m overall size

HHLF B /kg overall weight 30
2 %5 H/L pesticide tank capacity 12
W57t &/(L-min ") spraying flow 0.8~1.6
kAT /m flight height 1~3
A 245 E/m spraying swath 46
KATEE/(m-s™) flight velocity 2~6

SEIXGE 1.6 m/s, IREE 27.6 °C, HXHEE 42.9%.
1.4 W55
141 AR50

RIS 7 M (R 2), BB K
50m, i 16.8m, [HfH 840.0 m*, JyikEtiss/NXAH
G, DXZERE 4 m SEbE R .

Rt

Test design
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2 FARTE )WL 5 MALZ conventional pesticide 2.5
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H RGN FNGERZGFA b BR e PR R oM
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Fig. 1 Sampling site layout diagram
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Fig. 2 Droplet density and droplet coverage rate
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Fig. 3 Droplet size distribution
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Tab. 3 Pesticide utilization of different treatments

bl REFIZ/% 5t 2%

treatment pesticide utilization variable coefficient
1 3.89+0.68 be 38.83
2 4.09+0.50 b 27.36
3 2.39+£0.50 d 46.74
4 2.75+0.41 cd 33.00
5 5.40+0.47 ab 19.62
6 6.28+0.21 a 7.64

i RE/NGFERERORZE R BE (P<0.05).
Note: Different lowercase letters mean significant difference (P<0.05).

2.5 m A, H LA 25 40 B A SR8 8 TN
KAGZGALBR (P<0.05)0
2.4 FREFBHIG AR

& 4 AT, 2G5 1d, #4540 BRI
MBI PR RCR, 1.5 F 2.5 m AT
T, HEPRTC ALt 5 B 24 X A I 1 B 355 53 A1)
R 57.36% Fl 45.17%, Mt 40 K A< 245 1) B 330k 3|
76.24% F1 66.49%, 4k = T Wit 5 A 245 Ak 23
BIBERL, (R80T N T B 40 K AR 25 B Bl R
(P<0.05), MiZhJ5 3 F17d, 4540 0GR A B %
FTE, AR TS AMLLE 1.5 F 2.5 m KAT R

mm CF, (O CF, BERNF, ZZNF, E5CM £ NM

(=)
(=]
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(=)

control efficacy

[y}
S
T

24 5 K Aud

days after pesticide application

TE: &) CFy A1 CF, AR AN (UAV) 76 KATHEE 1.5 Fl 2.5 m
AT Sl AR 25 5 NF, Il NF, 435028 UAV 76 RAT 1.5 Fl 2.5 m
IFBTHEAN K ALY 5 CM F1NM 43515 A LW R 25 gk ey .
Note: Legend CF; and CF, mean plant protection unmanned aerial
vehicles (UAV) spray conventional pesticide at flight height 1.5 and 2.5 m,
respectively; NF; and NF, mean UAV spray nanopesticide at flight height
1.5 and 2.5 m, respectively; CM and NM mean manual spray convention-
al pesticide and nanopesticide, respectively.

El 4 REFAIRGIAMR
Fig. 4 Control efficacy on cotton aphids
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