Journal of Agriculture and Forestry, 67(3): 207-214(2020) -207 -

EREARTHENATLQREA Y HHBEES f - MEIER
e

BRRE - BhE?

i E BEARTHERAREEEARES TFNRREIMREBRELFRZIHSIERENER  AMEEER
X ERNHBERAEARERE BRSNS AT KB E R A O RERV T AERE - Nl ENAEREART
FE(KE MG-1P)ETT/ B ESHRERAEAH - WALHERERIER 2B fh KB R BT - SlBaZen
BIEMG R (REEBEE - XEE SCKBE 11.7% ; 0.5 L/ ha)RiERE (B - #TM SG ACAMNE 20% ; 0.2kg/
ha) £/ 40L/ha KEETHH - BEMBE/N\KBREREREENMRERLEEERTECEMBZIRM - B
I ARTTABES N ZERIRT LB E B8N 2 1EA - BATEBITHES AR 1000 AFHKELR - FREARTEHERD
B ERE ZERENRIEER 17%K 60% ; AT RIEFIFRE LRMBLLINED#ERE 50%IU £ - BAWRREFEM
ARREE SRE RESUREEER - EEEPHKSATRERSE FEH A 69~108 #i/cm® FTEHEA 51~96
#i/cm? « BEBKEHARA S (Syngenta) IR BB IR E PR S ARE VMD BEXNS 300 MK - BEMETS BT
REMNEEEBRESAMEZREAMET 200 MURM EEFUE - BEEAZEREKGMAZBEXRD LER 6-
13% - FEME5-9% ; REBINEREKABZBERL LR 1 ARKNE 3 ARANERRRAME ; FLEI AME
FIRRBER 2 0.05%HERBBABUTRSERE - LEE Sm - FTEE 10m £HXRHEBHNEBERRAMAMSER
FASEE : MARTEE - WAL BER  ERmE

P

=

Droplet Deposition and Control of Pests in Chinese
Cabbage with Unmanned Aerial Vehicle (UAV) for Pesticide

Application

Ming-Yi Chou" and Chung-Kee Yeh?
ABSTRACT The use of UAV (Unmanned Aerial Vehicle) in agriculture as a pesticide application tool becomes a
new technology in recent years. UAV provides the benefit of high operational efficiency, suitable for complex
terrain and crop types. The droplet distribution and drift potential are two key factors that determine the
efficacy of using UAV for crop protection. The current study aimed to elucidate the characteristics of droplet
and drift distribution, control efficiency on stripped flea beetle and diamondback moth in Chinese cabbage
field. Two tested insecticides were spinetoram (Dow AgroSciences Taiwan, SC 11.7%,; 0.5 L / ha) and dinotefuran
(Huikwang Corporation, SG 20%; 0.2 kg / ha) at the rate of 40 L water / ha. Field trial conducted in spring 2019
show that significant reduction of stripped flea beetle adult density was recorded after two treatments.
Meanwhile, the density of diamondback moth larvae was not significantly different to the zero larvae per plant
recorded before treatment. The result indicated that the treatment suppressed the field population growth.
The use of spinetoram and dinotefuran were 17% and 60% less comparing to the maximum recommend field

rate, respectively. In addition, UAV has the potential to reduce more than 50% of labor time for pesticide
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application, improving the efficiency for crop management. In the treatment area, the droplet density were

69~108 droplets /cm? and 51~96 droplets /cm? on the upper and lower leaf surface, respectively. Image-J

analysis show the droplet VMD was equivalent to about 300 microns which was sufficient to meet the 200

microns VMD drift reduction requirement.
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Table 1 Specification and technical parameters of MG-1P UAV

AIRCRAFT FRAME

Diagonal Wheelbase :
Frame Arm Length:

Dimensions :

1500 mm

619 mm

1460x1460x578 mm

(arms unfolded, without propellers)
780x780x578 mm

(arms folded)

Propeller diameter : 533 mm
FLIGHT PARAMETERS

Total Weight (without battery): 9.7 kg
Standard Takeoff Weight: 23.8 kg
Flying Speed 2 m/s
Flight Height 2m

SPRAY SYSTEM

Liquid Tank Volume: 10 L
Standard Operating Payload: 10 kg
Nozzle Quantity: 4

Nozzle Recommend Model: TX-VK8 (0.5 L /min)
Spray pressure: 3 kg / cm?
Droplet Size (XR11001VS): 130-250 pm

(subject to working environment and s

praying speed)
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Table 2 Pest density before and after UAV application in field 1

i

Mean + SE ( number /plant)*

Stripped flea beetle Diamondback moth
Before treatment 0.91+0.09A* 0.02+0.01a
First treatment ( spinetoram ) 1.01+0.15A 0.007+0.007a
Second treatment ( spinetoram + dinotefuran) 0.25+0.06B 0.01+0.01a

*Means followed by the same letter in the column are not significantly different at p < 0.05 according to
Tukey' s HSD.
#=3-F_HEL VAV EZEENREREZERTE
Table 3 Pest density before and after UAV application in field 2

Mean+SE ( number /plant)*

Stripped flea beetle Stripped flea beetle
Before treatment 0.73+0.12A Oa
First treatment ( spinetoram + dinotefuran ) 3.94+0.87B 0.007+0.007a
Second treatment ( spinetoram + dinotefuran ) 2.11+0.28AB 0.02+0.01a
*Means followed by the same letter in the column are not significantly different at p < 0.05 according to

Tukey’ s HSD.
R4 BRGEFFWEERBEAIER(AR)REBREER (%) - KEEHSTHRBEHEEXR > 0.05%
Table 4 Spray drift distance (m) and droplet coverage (%) from four replicated trials. Numbers with gray
background represented droplet coverage is > 0.05%

Droplet Coverage MeantSE(%)

wind Drift distance recorded upwind from Drift distance recorded downwind from

speed the UAV spray area. (m) the UAV spray area. (m)
Trail | (m/s) 15 10 7 5 3 3 5 7 10 15 20 30 50
— 0to 0.0210.01 [0.0110.01 |0.1310.08 [0.9%0.24 1.0240.12 |0.490.16 [0.2610.06 |0.09%0.03 |0.0210.01 |0.0440.03 |0.01%0.01 |00
es|
rest(2)| 1.4 0.0210.02 |0.0110 0.0210.01 [0.1240.07 |0.94+0.35 3.7710.9 [3.811.02 |0.6410.29 |0.5510.14 [0.2110.06 |0.1510.11 |0.0210.01
s .
Test(3)| 0.3 0.1410.11 |(0.0210 0.0110.01 |0.49+0.38 |0.810.42 1.6410.62 [1.1110.64 |0.310.16 |0.0310.01 [0.0210.01 |0.0110 0.0110.01
es 3

0.0510.02 [0.3£0.23 |1.07£0.56 [4.3312.1 1.3410.12 |0.4810.22 |0.1810.08 |0.0210.01 |0.0510.02 |0.1310.06 (0.0210.01

Test(4)| 3.2
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