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Agriculture on the wings of science and technology: plant protection
unmanned aerial vehicle (UAV) low-volume spraying technology
reduces pesticide use and boosts control efficacy

Yan Xiaojing' Chu Shihai® Yang Daibin' Yuan Huizhu"
(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2. Institute of Plant
Protection and Soil Science, Hubei Academy of Agricultural Sciences, Wuhan 430064, Hubei Province, China)

Abstract: Modern aviation industry for plant protection, represented by the low-volume pesticide appli-
cation technology of plant protection unmanned aerial vehicle (UAV), developed rapidly during the
13th Five-Year Plan period of China. A large number of scientific research and field trials showed that
the use of plant protection UAV application technology could increase the deposition of pesticides on
target crops and reduce the loss of pesticides, and thus achieve precise reduction in pesticide applica-
tion, which help solve the pest control problem when ground machinery cannot be operated. Pesticide
application technology of UAV is characterized by the separation of man and machine, avoiding the oc-
currence of pesticide poisoning, reducing labor intensity, and greatly improving work efficiency. It
achieves the purpose of reducing pesticide use and improving pesticide utilization. This article takes
rice as an example to summarize the role of plant protection UAV in pesticide reduction, rice disease
and insect pest control, technology simplification, pesticide utilization, rice yield increase, and cost-ben-
efit improvement. The rapid development of the aviation industry for plant protection has accelerated

the quality improvement of plant protection unmanned aircraft intelligent precision control system and
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the pace of new technology research and development. The popularity of plant protection UAV has

drawn forward an urgent need for the research and development of pesticide, adjuvants and pesticide ap-

plication drift risk control technologies. This article further summarizes the role and future development

direction of plant protection UAV low-volume spray technology in reducing pesticide application and in-

creasing efficiency.

Key words: plant protection unmanned aerial vehicle; low-volume spraying technology; reducing pesti-

cide use; improving pesticide utilization; improving efficiency
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Table 1 Indices and proportions of the benefits increment evaluation model for pesticide-reducing and efficiency-increasing technology

BEALE bR TEPRN A B L A% BGE
Index Annotation Code Proportion/%

Bisk BRI V13 R 5 R Bl 4 15
Control effect Control effect on crop diseases, pests and weeds
ez 25 i o AR R AR 25 SRR CAAUT) B 20
Chemical pesticide dosage Total amount of chemical pesticides per unit area (active ingredients)
TR ZAER PARLTARDY B S AR E] €, AL 40% c 10
PIALZFEIE Labor input time per unit area C;, proportion 40%
Technical simplicity and R BEZ R C,(1~3%%) AT 60%
acceptance by farmers Farmer acceptance level C, (levels 1-3), proportion 60%
FE A Yield P T FUEY) P2 i Crop yield per unit area D 6
Vi UEES AN [R5 75 vk (R AR AR A 25 R IR £ 16
Pesticide utilization Pesticide utilization rate of different spray methods (plant protection machinery)
Pt RS P AR AT KRS (3% HRR) R TR B 511 F 6
Resistance risk Chemical pesticide resistance risk (insecticides, fungicides, herbicides)
ZFE R Exposure risk  #RAEE RS (1~59%) Operator exposure risk (levels 1-5) G 5
IRA Y it R TR B H, Output value per unit planting area H, H 5
Cost-effectiveness RN IR 245 84S H, Pesticide cost per unit planting area H,

AP AR T A AR H, Labor input cost per unit planting area H,

PP AU AR H, Machinery cost per unit planting area H,

PR A TAHAY AR H, The remaining cost per unit planting area
PRFCR 25 AT 60% Pesticide residue, proportion 60% I 4
Quality improvement S ORI RS B, AR R o it KR 13 2 A 20%
effect Quality (set specific indicators for different crops, such as rice amylose content,

crude protein content, etc.), proportion 20%

B FEGAUE 20% Food texture, taste, proportion 20%
HoRHE R BT IR 7 SRR A L J 5
Technology promotion rate  Proportion of technology promotion area to total planting area
UL E FRNR SRANHE AR A RIAZEE 71 (3.3 hm? A b ) o DXk N 4 SRR 2078 1 EL A3 K 3
Adoption rate of scale The proportion of large-scale business households (above 3.3 hm?) that have
business households adopted technology to all large-scale business households in the region
RGBS R AP AR Wl B WL AR B (A 2 i A R 432 LEAB)) L 5
Increase rate of pesticide The transformation degree of farmers’ pesticide reduction concept (percentage of
application reduction pesticide reduction approval/acceptance)
awareness
ST Total 100

2 BEARLAVKEBRREFERES KRG BEEBEARPHHILE

Table 2 Pesticide reduction and efficiency increase of low-volume spray technology of plant protection UAV in the rice paddy

EfEga) B S L & (Y ETRILE
Index Increase/decrease percentage% Proportion/% Benefit increment/%
Ak 4 245 i Chemical pesticide dosage 9.27 20 1.85
7% Chemical pesticide dosage 5.06 15 1.96
AT 5k Technical simplicity 65.28 10 6.53
P i Yield 1.96 6 1.96
A 25 1% Pesticide utilization 26.55 16 4.25
AR 2 Cost-effectiveness 1.81 5 1.81
3 Total 18.36
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Fig. 1 Pesticide reduction and efficiency increase of low-vol-

ume spray technology of plant protection UAV in the rice paddy
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