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Abstract In order to obtain efficient control effect of the pesticide, it is important to ensure uniform
adhesion to the desired plant parts at the right time. Pesticide spray method (application technology) is an
important factor affecting the efficacy and crops persistent expression. The aim of this study was to develop
an efficient system to investigate the coating weight distribution of citrus leaves due to the difference
between the nozzle and spray sprinkler system using dithianon used in citrus scab. Other An, engine type
sprayer was used as the control. Speed sprayer and different sprinklers were wsed to way the deposit
amounts of dithianon on citrus leaves. The test was conducted at the National Institute of Horticultural Herbal
Science Citrus Research Station, located in the circle citrus Jeju Island. In order to examine whether the
citrus orchard spray and the evenl on the whole, dithianon (43% flowable 1000-fold dilution) was sprayed,
filter paper and leaves were analyzed by the height as top, middle, bottom. Speed sprayer the was most
effective on depositing at the middle position, of the leaves. All other sprays the leaces except the dry mist
sprinkler were not effective enough to deposit on the back sides. To achieve more deposits on the high
position leaves, an improve ment in the nozzle and an efficient power system of sprayer were needed.
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Table 1. Chemical structures and physico-chemical properties of dithianon

Pesticide Molecular formula Molecular weight Kow (logPow) water solubility (mg/L)
o
s CN
Dithianon I SICN 296.3 3.2 0.14
Ci:HiN,O,S,

Engine type sprayer Speed spray

Fig. 1. Pesticide spraying equipments used in the experiments.

Sprinkler
(Go down type)

Sprinkler
(dry mist)

Sprinkler
(3 stage mist)
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Table 2. Characteristics of the sprayer
Spraver Pressure Nozzle Nozzle size Flow rate Speed
pray (kg: f/lcm?) type (um) (L/min) (km/H)
Engine type sprayer 20 [rrigation 13 63 -
Speed spray 15~20 1 hole 2 row (total 24) % g i % g 1.6/12.2 0~6
Sprinkler (Go down type) 13.25 Revolution (cat920) 20 53 -
Sprinkler (3 stage mist) 20 Misty spray 8.5 0.16 -
Sprinkler (dry mist) 20 Misty spray - 0.14 -
Table 3. Recoveries and limits of germicide of terated pesticides
Concentration Dithianon of recoveries (%) LOD LOQ
Part
(mg/kg) Repeat 1 Repeat 2 Repeat 3 Average+SD (mg/kg) (ng)
0.2 89.8 88.6 93.7 90.7+2.19
Leaf 0.02 0.5
1.0 117.6 111.9 120.9 116.78+4.57
. 0.2 82.0 84.0 87.7 84.57+2.86
Filter paper 0.02 0.5
1.0 116.3 108.8 111.2 112.09+3.81

Table 4. HPLC operating condition for analysis of dithianon

Instrument Agilent 1200 series HPLC coupled to an AB Sciex 3200 Q TRAP (negative)

Column Silia Chrom, dt C18 (250 x 4.6 mm, S-5 um 8 nm) : SILICYCLE (Canada)
Distilled water (Solvent A)

Mobile phase Acetonitrile (Solvent B)

Flow rate - 1.0 mL/min

Flow program

0-10 min : 20% A, 0-10 min : 80% B, Post run : 2 min

Column temp 20°C
LC detecter UVD 254 nm
Injection volume 10 pl
EZHYM HY ¥ H58AY Azl 5o By 2y
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2

I5led o] & 1.0 mLE #3}o] acetonitrile (Merck KGaA)
< AH83ll 100 mL7FA] A3t 10 ppm &9 FHEANS
o, e o g 05, 1.0, 2.0, 5.0, 10.0 ppme] &9S =
Aste] Y710 uLyS HPLCO FY 8132 Ao chroma-
togram peak®] =05 7102 HHHE Ao A
FHe B2 A#Fstt). Dithianon®] 3482 Table 3
I Akon ARATE (12)=0.990F AFEAS AT
et AXNS et AlEE EY 2 x 5em3 filter
paper 2x5cmE ©]&3IATE 1% acetic acidS $H-3
acetonitrile FZE81 15mLE 75l 30859 IG+E
< 6 ¢ magnesium sulfate anhydrous, 1.5 g sodium acetate
7} &% AOAC QuEChERS Buffer (Silicycle, Canada)E
YAch 2% 59t hand shakingd} 3,000 rpmollA 5% &
St centrifugedlATh. 1% acetic acid’} &%l acetonitrile
0.5mL9} 35N 0.5mLE test tubeol] ¥ shakingdt &
PTFEZ filters}e] Table 42 2722 HPLCA #4135}
o, BE 42 34k skl

Stk 24X =& 9 EFIHEE Fold wE T
S Gotry] fato] v Folo wet A, U, sHEE
H2]3519 2, filter papere 2 x 5cem HO|Z FH|sle] 7
A A T EYE olgate] FABIGIT AET] =5 H
wrgEl weh ol 7R AEEEE Bel 2 A iy
g 1059] yoll st 2ARIACH, 157

d oI AF AT woF A F efdlo] A
WA ste] Als AF AT AFH T e 2 x5 em WA
o2 HAsl] ZEkiag FHo| YW acetonitriled] 1%
acetic acids &1 F=8v 15mLE I8t 302 B3t
FeFZE slo] 550 6 g magnesium sulfate anhydrous,
1.5 g sodium acetate”t ¥ AOAC Buffergs ¥ ¥ 2
E- <1 hand shakingdlZ 3,000 rpmell A 5% 52t centrifuge
39T} 1% acetic acid 7} 3-f¥ acetonitrile 0.5 mLS} 7
S 0.5mL%E test tubedl] ¥ shaking@ 5 PTFE syringe
filterol] A 418 AEE FH8I%oH, FHIE NS
E Table 49] 2422 HPLCOIA £431]t}.

il

¢



IN

& A3} speed spray 22| S
TV Ee RS BACH A4

0.02 ng/em’S. 2 71g W&

_lf‘_
A B9 RA A7 Aol
A AgsieEe QIFEo] 7HE A

g ®isiled, o83 A2

A7 A7) =2 4 ol v AR
oFA7} HlakElo] A o] Wl Lt

BE AN e ¥ARe Reov(Hwang 2011)

o
Ofol

S
02

Table 5. Spray deposit amounts by height on citrus leaves

Sprayer High Middle  Bottom
Engine type sprayer 0.03* 0.02 0.04
Speed spray 0.05 0.13 0.09
Sprinkler (Go down type) 0.06 0.06 0.03
Sprinkler (3 stage mist) 0.03 0.05 0.05
Sprinkler (dry mist) 0.08 0.05 0.04

*Unit : ng/em®

sprinkler *J2JollA = 7H2Y F7F =olo] R & Ao
£ HolA] YT Table 5, Fig. 2).
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Fig. 2. Spray deposit percentile by height on citrus leaves.
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Table 6. Spray deposit amounts of front and rear attached filter papers by height on citrus leaves

Sprayer High front High rear Middle front Middle rear Bottom front Bottom rear
Engine type sprayer 0.10* 0.04 0.23 0.05 0.09 0.23
Speed spray 0.22 0.19 0.34 0.36 0.21 0.07
Sprinkler (Go down type) 0.32 0.23 0.44 0.25 0.17 0.11
Sprinkler (3 stage mist) 0.08 0.04 0.17 0.05 0.10 0.05
Sprinkler (Dry mist) 0.12 0.18 0.19 0.06 0.06 0.05

®Unit : ng/em?
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Fig. 3. Spray deposit percentile of font and rear attached filter papers by height on citrus leaves.

Table 7. Spray deposit CV by height on citrus leaves

Sprayer High Middle  Bottom
Engine type sprayer 53* 26 29
Speed spray 49 35 77
Sprinkler (Go down type) 40 58 34
Sprinkler (3 stage mist) 55 32 21
Sprinkler (dry mist) 20 71 37
*Unit : %
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