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Abstract This study was carried out to clarify the effects of the application of pesticide by different spray
nozzle types on pesticide residues. The average droplet size and discharge rate were investigated when the
manual compressed sprayer with two head disk type nozzle and the knapsack engine powered sprayer with
two head fan shape nozzles were used. The fan type nozzles were classified into three types by the number
of orifice in the nozzle. Three type nozzles tested were fan with one orifice, fan with two orifices and fan

with three orifices. Fan (trade name :

D-3) with 2.4 L/min. of the discharge rate and 76 um of the average

droplet size while maintaining constant pressure 1.1 £0.2 MPa, and fan D-35 with 2.6 L/min. and 90 um
while maintaining constant pressure 1.0+0.2 MPa were appropriate. The orifice size of D-3 was 0.65 mm
length x 0.45 mm width and the orifice size of D-35 was 0.62 mm length x 0.46 mm width. The residue levels
of imidacloprid on perilla leaves among four applications by four different nozzles show significantly
difference with 5% significance level. The residue levels 3.76~3.92 mg kg™ by fan or disk type is smaller
than 4.52~4.92 mg kg™ by fan II or fan III. The residue levels of imidacloprid on perilla leaf were different

depend on the spray nozzles type.
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x
rhu

e
o
rlo

U

o 2

3 Lo
ol
o, & mx

el

fr o of
i of
b
O o 4o it =&

o
i

=

N
b

—

2o o
oF
2
rR

N,
N

2 i
1 o
o

il
k)
e

*Corresponding author
Tel: +82-31-290-0577, Fax
E-mail: sky199@korea.kr

: 82-31-290-0508

282

Sanchez-Hermosilla &, 2012). Cho 5(2000)% #m]--2
A B FRIEA 719 Al 7hol| FoF Ay
ol ole TUE AR YeiAIRE 18.2%°]
oF AR 2tol7} SlHkaL 811e.H, Holland (1997

AR
I

o

7

tlo J off off =2

o
X,

i
{{CL)IO

3
o
i

X

A=

¢

X
o

f
Fo{:

=

Mr > Mo
-

5z

Y0 MW

o
ol
ﬂ?

N
>

i
rlo

ofr rE
it}

F{F
L
o

J
)

ko

M e

Law(2001)=
S8k Fdl 60~70%2]

e
L
£
fof
o
L

=

B Hl HO o my

f
k
°
o

K



=2
1 el
impulse width7} 57138}
ArEe v
(Basi 5, 2012).
opAl Azt A
BERY, 2] FF 50 weh ol

3718IA Y=t 2}
Azolo] oFaro zHE-o] AJA o ujet gElA
60~90 L/10a°] X5k A5 7] 0= 180~

9} 7]
29 FF 2 Qo gt AEA VAR 5 ARG
vAE 9Pl 9 AOE Aol B AT wy
7719) w3 FH7F RRYAL 2], A0G BFF L 4
B 3 FopRgl nAE G 2 slstel Sl
sict.

=] =]
R
NEER

719 ESKIGE WA AR FEH ot ER s
G384 (imidacloprid 10%, 43#H: ZYXZ)E 2,0008] = 3]
A sto] ARG

MRS Y AEEL
5497 o] Mo IHA U3 2] #o}l ALt
EnpEel v 22 JEAF AAEHTE oA AE7) golgt

UENES: GAENE ez Aok Addae
UEAN] FAA R G A DA AEH Qkle] Al
A F7kelA 20099 129 8ol S=aslATt. Al EA-e
AAAEEe-2 10a 71502 AA] AEA 7T A AR oje 2
o] 90 m, So|&eln o o] L 140 cm=E AXHHL
630 m*| 1t}

=2

R o R0 02 229F 53

=] =E TRE AR 2719 AR B
AT AR AT ol AR 27 =E0]
T2 A SR 7IMS597H(Maruyama, UE)9F ¢
24 gET7] KSP-1684, d=n)E thde R st =
=9 THe AHEIE HaAg =58 vy BT
e A% =2 27 ol weh [ET 999), 186

283

&
4
o
08!',
R
¥

Fo] AEsISAThFig. 1).
289, oFs FujeA

3,77 A e
o] 4ol AHgE MY wZ
€ Nikon measuring microscope MM-
=231 t}. Digimatic caliper(Mitutoyo,
23y w2 27 43S Z43n

£
of ofl
rlo o
O

b
N
i3
=
>
)

o, o
o
L

o 2
fru

W
X
=2
o

X

)

rr ;
52

M
41
%0,

!
N

[e)

e fr S

e
[

=

-

023y 24 =&

RIeo] vio} 413

[S)

Nozzle type® Disk type

Trade name D-5 D-8

Orifice size” 0.64 x 058 065 x 1.34

Nozzle Type Fan 0O Fan I

Trade name D-3 D-35 B-7
0.68 x 0.96

Orifice size” 065 x 045 062 x 046 e
(left, right)

Fig. 1. Nozzle types and orifice shapes used in the test. (a)
Nozzle Types are classified by the orifice numbers in the
nozzle. Fan I has one orifice; Fan II has two orifices; Fan III has
three orifices in nozzle. (b) Orifice size of fan nozzle is
measured by length and width. The unit is mm.
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Fig. 2. Schematic diagram of Instrument ‘Malvern
Mastersizer-S’ (Kang, 2004).
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Table 1. HPLC operating conditions for the analysis of imidacloprid on perilla leaf

Agilent (USA)-1100 series

Instrument with Multiple Wavelength Detector
Column Shiseido Capcell Pak C,s MG, 25 x 4.6 mm i.d., 5 pm
Column temp. 40°C
Injection Vol. 10.0 uL
Flow rate 1.0 mL/min.
Mobile Phase
Time A(Deionized water)% B(Acetonitrile)%
Initial 75 25
6.5 60 40
Gradient condition 8.0 70 30
10.0 70 30
11.5 75 25
13.0 75 25
Wavelength 270 nm
Retention Time 6.3 min.
VMD)e.Z Yepth AsUAE47]= He-Ne laser ¢ 10 g& A&s T acetone 100 mLE 7}3ke] 250 rpmoi|A]
254712 Fraunhofer®] 3]d gl ol&slo THUAE 1 A7 A8 & F5E-5 Behner funnel 7gollA o 24|
25k FAZA laser M3V], A= 9 HEV|E F (No.6)oll &AIA F<1 A3l F71¢] acetone 50 mLE
dE o Fig. 29} 7ol #F-UAE0] laser beams 7HE AL G 8715 Aol ex 8] o3t aigict. o el
Ao FastA =Y o] Er-dArEel ol laser beam®] 7 S 1L 87| ZdoFol &7 F/F 450 mL, 3}
2 o)A 5101 gro. BE3L o]FQ Ko Fu7} A7ic) 4 50 mLe} dichloromethane 50 mLE ¥ 250 rpmoilA]
Brelz=y) B <=4 -3 (log-normal  distribution) 5w7k Xgetal Zo] ehds] EEE w7k BAskit. st

9} Rosin-Rammler 'E‘fni_% o] g3t HFgt}. (Kang, 2004).
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9] dichloromethaneZ2 sodium sulfate anhydrous 52 %
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27 acetone/dichloromethane &%+ (4/96, v/v) 50 mLE &
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Table 2. Average droplet size and discharge rate by the nozzles
of knapsack engine powered sprayer with 2 head fan type
nozzle

Nozzle type Fanl Fan II Fan 111
Trade name A-5 D-5 D-8 D-3 D-35 B-7
Average
droplet size (um) 75 79 96 76 90 123
Dischargerate 14 »6 24 26 48

(L/min.)

=0l DXl & 285

Table 3. Average droplet size and discharge rate of knapsack
manual sprayer with 2 head disk type nozzle

Operator” A B

Rowing frequency (time/min.) 60 30
Average droplet size (um) 125~130 200~209

Discharge rate (L/min.) 1.4 1.5

Y0perator A and B were different persons who spray the pesticide.
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Table 4. Volume and covered area of droplet by the nozzle types
Nozzle type Fan [? Fan II Fan I1T )
Disk type
Trade name A-5 D-3 D-35 B-7
Average droplet size (um) 75 76 90 123 125 209
Volume per droplet (10* um?) 220 229 381 973 1022 4777
Number of droplet/ 200 pm droplet 19 18 10 4 4 1
Covered area per droplet (um?) 4415 4534 6358 11876 12265 34289
/Samecvf)vlflffe' o ) 836 8.10 630 472 ; 342
Area index/200 pm droplet 2.6 2.5 2 1.5 - 1

“Types are classified by the orifice numbers in the nozzle. Fan has one orifice; Fan has two orifices; Fan has three orifices in nozzle.
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Table 5. Recovery and limit of quantitation of imidacloprid on perilla leaf

Fortification level Recovery (70) Limit of quantitation
(mgkg™) Rep.1 Rep.2 Rep.3 Mean + SD (mgkg™)
0.2 93.0 82.1 87.6 87.6+5.5 0.1
2.0 84.6 81.9 86.8 844425
Table 6. Residues of imidacloprid on perilla leaf by the nozzle types
Operator Nozzle type Pressure Volume Residuis Ccv
(Trade name) (MPa) (L/10a) (mgkg™) (%)
A? Fan I11(B-7) 1.5+0.2 204 452+0.41a" 9.1
Fan II(D-35) 1.0+0.2 108 472 +£0.25a 52
Fan I[(A-5) 1.0+0.2 72 3.92+0.27b 6.8
B Fan ITI(B-7) 1.5+0.2 111 4.92 £ 0.50a 10.2
Fan II(D-35) 1.0£0.2 63 4.57+0.39 8.5
Disk type 0.4 78 3.76 +0.34b 8.9

JOperator A and B were different persons who spray the pesticide.

»Means the same letter are not significantly different (p < 0.05; DMRT).

1074, 125 4=+ 7R 9} 222 oFgoltt. #7YAF B 7%
He o] 7 He 9o WHoR B = (n x (2r))/4
Z ARSI el g E0 =F D-359] 90 um U7 dhh=
6358 um®> BHE GAT P =Z0] 209 um YAR= 34289
um? A& S €=t} 209 um PAE 90 um YA 10709 2+
2 Fyolmz 7o oFgo g 63580 um? HAHI 34289
pm’* HWAE Zhzh Fakste] FAEAL 2n) zpolrt dth
(Table 4). webA] &F E79A TS F5 =59 A
go] FRo] S = Ao Atdn

l

87 6%t BFE AL AFEAE 0

2 A5 tH(Table 5).
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Hamilton(2009)2 7 34 ko] Z7lsle] ZHE FrH oA
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Table 7. Analysis of variance(ANOVA) of imidacloprid
residues on perilla leaf

NY% DF SS MS F-value  p-value
Spray 5 53072 1.0614 7.80 0.0002
Error 24 3.2658  0.1361
Total 29 8.5729

= 5%A p#kel 0.00022 i%;f—sﬂ
(Table 7). 238 =3 A8 =

9} 376 mg kg 'O EAHo® FUs}
D-359} I B-7¢] 7R3 4.52~4.9 A
=2 i EAY F T HRT Aelvt 21%:}. AL
2ol wet 10a @ 204 Lo} 111 LE A¥sk A3 =2 118
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