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Control Standards of Three Major Insect Pests of Chinese Cabbage

(Brassica campestris) Using Drones for Pesticide Application

Duck-Soo Choi*, Kyung-Cheol Ma, Hyo-Jeong Kim, Jin-Hee Lee, Sang-A Oh and Seon-Gon Kim
Environment-friendly Agricultural Research Institute, JARES, Naju 58213, Korea

ABSTRACT: In order to setting the control standard of Chinese cabbage pests using a drone, the downward wind speed, spraying width,
and the number of falling particles and particle size were examined using a water sensitive paper with spray different heights (3, 4, 5 m)
and flying speeds (3, 4 m/sec). Fore kinds of pesticides for aviation control were used to test the perfect lethal concentration and dose
for major pests of Chinese cabbage such as Plutella xylostella, Spodoptera exigua and Spodoptera litura. The number of falling particles in
spraying pesticides with drones was 80.5% on the upper side, 14.8% on the vertical side, and 4.7% on the back side. The number of falling
particles as different spray heights were 3 m = 53, 4 m = 40 and 5 m = 39 particles cm™. The number of falling particles as different flying
speeds were 3 m sec! = 62 and 4 m sec’! = 25 particles cm™. In the laboratory test, the perfect lethal concentration and dose of Plutella
«xylostella was chlorfenapyr SC (20 times, 0.5 ul) and bistrifluron-chlorfenapyr SC (25 times, 0.5 ul). The perfect lethal concentration and
dose of Spodoptera exigua was chlorfenapyr SC (20 times, 1 pl), bistrifluron-chlorfenapyr SC (20 times, 1 pl), and chlorfenapyr SC (20
times, 1 ul) and bistrifluron-chlorfenapyr SC (20 times, 0.5 ul) for Spodoptera litura. Therefore, the main pest control method of Chinese
cabbage using drones is 20 times diluted chlorphenapyr SC or bistrifluoruron-chlorphenapyr SC, sprayed at 3 m height by 3 m sec of
going speed. This spraying method will be effective for control of Chinese cabbage pest.
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Fig. 1. Tested drone and measurement equipment. A, Drone main body; B, Spray nozzle; C, Water sensitive paper (WSP) installation

equipment; D, Spotted WSP.
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Table 1. Downward wind speed and spray width at different spray heights by drone

Spray height of drone (m) Mean downward wind speed (m/sec) Spray width (m)
2.5 43 -
3 42 3.6
3.5 3.9 -
4 3.5
5 1.7 4.2

Table 2. Spot size on water sensitive paper when different agricultural chemical dosages are dropped

Picture of spot size on WSP

Agricultural chemical dosage (ul) Spot size on WSP* (mm) (from left 0.25, 0.5, 1,2, 5 pl)
0.25 1.4
0.5 1.8
1 2.3
2 3.1
5 4

*WSP, water sensitive paper.

Table 3. Number of spots dropped per cm? according to the setting of the drone and the range of spot size

Setting of drone

Range of spot size

Flying height Flying speed >0.5 mm 0.5~0.2 mm 0.2 mm< Total
(m) (m/sec)
3 3 27 25 60
4 2 14 13 29
s 3 10 43 16 69
4 1 8 5 14
3 3 20 19 42
. 4 1 16 10 27
Rate (%) 10.4 53.1 36.5

350 Korean J. Appl. Entomol. 57(4): 347~354 (2018)



2 =4
C20 g AFEs) Lok} A8 Y U
A¥st AaKTable 4), $1H0] 80.5% = 714 wokar
Hol 7}7} 14.8%24.7% %t} & FOFNE8 EE2 5oF
o] e E20] A} el okeks el
ol oJste] A=A flolA ol 2 W2 2w He]o]7] uf
AR Aol A utul S, Tk A2 FAAEL A A 5
A A8 sigFrolls A4 =Eehs BlEo] W] ol
£°] ?%}6 L ANE a3t 987} glrk. ek 2
Hof| oFA|7} gho] F21= A 517] 9]5}o] 513
® % m O &] szolof| x| AaLsh= o] aEA Y
Ao 7 gEc) Aol T QHAY ot UBlX
3,4, 5m 7} 2}7} 53, 40, 397)/cm’ & o R pke i}o]L
Koz ootk ZLejuh HISYEIE 3, 4 m/secol| A T A S
U A4 62, 2570 /em? 2 H) Y& of| what ko 2| o] &
It Jee et al. (2016)2 1@ )] o o3t T HIAA]
o|AFA o]l WIH © & WY1 %= 3 me} &% 15 km/hE -F-A|5H=
| S-SRI ARG ALY] 25T B Y, whEe) s e
2 felo] 2hg-sto] thets] o 7| wiigel H+UHE Ths
FEPAE A0FE A Ao} A|A"S AQtellET, S
~17.6 km/h7}A], AL 0] 2.32~3.47 m7HA] HIE
AR AN RSP 7.5 m O] FraAkE
thal B sk

Ol
E
BN

R

Z]
Y

E
i

O_D.

2

A}
bl

O

N

i)

=

rH M

=2

of

2

n)
il

o]

oﬁ

>
rr

okL r

ﬂll

o

oﬁ

El\)
_"_

tlo
08‘.'. O%
o

ol
2

of N | ot lo >i
ne )

12 5 <

EE o2 HiF FRsi5 WiV IE &3

27te) sl tfet QA As RS} AEeke Al

ol

oA B a4 }%—f A2 oo s dF Y 5 e
=2 AU
Hj=FL oFol l gt of ﬂ % hlAPEESE} *e

(Table 5), H|AEZERE -
108}, 2 pl, H|SA|#H|2=A}o] = - AF%EE%*%¢§PX11% 15
Hil, 1 ul, %ﬂﬂl»}me%@wﬂ 201}, 0.5 ul, 123z

52 - SRR 20 258, 0.5 pl=
SREHU 2R oot HIAERERE - 222U
207 Bl A w2 Sl Aot 2|2 offo R S
S A &7 = A UrEH;tE}.

IPRLE-2(Table 6) H| A E P ZF22- %— 1110}‘1}0150“
&A= sul A HZ 2 pl XMOM &0 70%= Y
o, HEA =R o]E - HEAER Clh‘ FrH| = A2
£90] 60% o|st= Wttt 2 E v uu 2R F4=51A| <} vl A
EEFE SRR U 2ok = s 2P X AL
FrepAaako] 20894 1 plo ik

Sl A A u|upof| tstei(Table 7) H|AEZTE -
FHlit]oputo] Zo oA o v EA H e Ao = - FARER
2B 7} 3] w2l aE o] KL= AR A 2 of| A Bat

A e AFES Bk SRE Uy 2qskA| o] o
AAPE L of AR RES 2009 1 oL, HIAERERE - 2
2auu 2= 20819 0.5 pl = 7Y $& s

Hr

AT 71 oF A1) A el s = HHTOH ot of
3k ZA¥KTable 8, Fig. 2), H|AEZEFE - SR HIt|ofnol=
N oA o} S 2 28U 2ok = 108) 042 AlE
T A ejofl A ulj S Qlo] SHA| Wsh= oFsllE 3l om, HiEA|

mln

EEEN

Table 4. Spray characteristics of the agriculture chemical spray drone at different spray heights and speeds

Setting of drone Installed position of water sensitive position
Flying heights Flying speeds Upper side Vertical side Back side
(m) (m/sec) (0°) (90°) (180°)
3 3 72 (85.4) 6(7.5) 6(7.1)
4 33 (58.6) 16 (28.4) 7 (13.0)
4 3 67 (74.0) 22 (24.2) 2(1.8)
4 13 (100) 0 0
5 3 48 (77.7) 12 (19.0) 23.3)
4 30 (87.4) 3(9.7) 1(2.9)
Percent of spots dropped on each side 80.5 14.8 4.7
No. of dropped spots dropped per cm® 3m=153,4m=40,5m=39
Average in different spray height

No. of spots dropped per cm?
in different spray speed

3 m/sec =62, 4 m/sec =25
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Table 5. Mortality (%) of Plutella xylostella third larva at 3 days after the treatment with agricultural chemicals

. . Dosage No. of Dilution rate (%)
Agricultural chemical (uh) - 5 o o e e

Bistrifluron - flubendiamide SC 0.5 10 80 80 90 60
1 10 90 70 50 70
2 10 100 100 70 70

Methoxyfenozide - sulfoxaflor SC 0.5 10 80 60 60 80
1 10 80 50 100 80
2 10 70 100 90 90

Chlorfenapyr SC 0.25 15 60 66.7
0.5 10 100 100 100 100 80
1 10 100 100 100 100 100
2 10 100 100 100 100

Bistrifluron - chlorfenapyr SC 0.25 15 60 60
0.5 10 100 100 100 100 100
1 10 100 100 100 100 100
2 10 100 100 100 100

Control 10 0

Table 6. Mortality (%) of Spodoptera exigua third larva at 3 days after the treatment with agricultural chemicals

. . Dosage No. of Mortality as different dilution rate (%)

Agricultural chemicals () treated = 50 = ol
Bistrifluron - flubendiamide SC 0.5 10 60 30 60 50
1 10 70 70 40 40
2 10 70 60 40 40
Methoxyfenozide - sulfoxaflor SC 0.5 10 50 20 30 10
1 10 40 50 10 20
2 10 60 40 20 10
Chlorfenapyr SC 0.5 10 100 90 60 60
1 10 90 90 100 100
2 10 100 90 100 100
Bistrifluron - chlorfenapyr SC 0.5 10 100 90 100 80
1 10 100 100 100 100
2 10 100 100 100 100

Control 10 0
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Table 7. Mortality (%) of Spodoptera litura third larva at 3 days after the treatment with agricultural chemicals

. . Dosage No. of Mortality as different dilution rate (%)

Agricultural chemicals () I > e 5 20
Bistrifluron - flubendiamide SC 0.5 15 26.7 66.7 73.3 46.7
1 15 46.7 533 53.3 60.0
2 15 66.7 86.7 53.3 66.7
Methoxyfenozide - sulfoxaflor SC 0.5 15 20.0 6.7 6.7 6.7
1 15 26.7 333 6.7 6.7
2 15 13.3 40.0 13.3 46.7
Chlorfenapyr SC 0.5 15 100 80.0 100 73.3
1 15 100 86.7 100 100
2 15 100 100 100 933
Bistrifluron - chlorfenapyr SC 0.5 15 93.3 100 93.3 100
1 15 100 100 100 100
2 15 100 100 100 100

Control 15 0

Table 8. Phytotoxicity of agrochemicals on Chinese cabbage (variety: Chu kwang)

. . No. of Dilution rate
Agricultural chemicals
test plants x10 x15 %20
Bistrifluron - flubendiamide SC 5 o? O x x
Methoxyfenozide - sulfoxaflor SC 5 X X x
Chlorfenapyr SC 5 O x x
Bistrifluron - chlorfenapyr SC 5 x x X

*Phytotoxicity level. O; severe, A; slight, x; none.
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