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Abstract

This study was conducted to obtain the correlation between the plant surface spray adhesion
amount of pesticides and the pest control effect. The linearity of the standard curves of

dinotefuran and thiodicarb was R? = 0.9999, and recovery was between 70% to 120% which
was satisfactory for insecticide residue analyses. The pest control effect was evaluated by
(Zfﬁi?mf}( assessing the number of apple leafminers (Phyllonorycter ringoniella, Gracillariidae, Lepidoptera)

captured by sex pheromone traps from late June to late September in 2015. For the adhesion

amount, dinotefuran recovered from trap A and B, respectively were 47 ug/50 cm? and 23
11g/50 cm?, which can be characterized as a very low adhesion amount in comparison to the
average adhesion amount of 81 ug/50 cm? in the field. In case of thiodicarb, 691 ng/50 cm?
Citation: Kim YS, KimKS, JinNY, YuYM, Youn ~ @nd 71 ng/50 cm? were recovered from trap A and B, respectively, and the average amount in
YN, Lim CH. 2016. Influence of plant surface  the field is 325 g/50 cm?. These results showed close correlation with the insect population
spray adhesion of dinotefuran and thiodicarbon -5ty ref by trap A and B. The numbers of insects captured by trap A and B between the end of
control of apple leafminer. Korean Journal of . , -
Agricutural Science 43:346-352. July and late August were similar. After spraying thiodicarb on August 28, the number of apple
leafminers captured by trap B is bigger than that of trap A. It appears that pest occurrence
DOI: http://dx.doi.org/10.7744/kjoas. 20160036 tended to be high at low adhesion amounts of the active ingredient. Therefore, in order to
Editor: TaekcKeun Oh, Chungnam National obtain an optimal control effect, it is suggested that uniform application of insecticides is critical

University, Korea instead of relying on the amount of insecticide applied in the field.
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Material and Methods
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Table 1. Summary of insecticide treatment information.

Insecticides Use amount/ Spray speed
(% of ai) Spray date Spray amount/10 a Water 20 L Sprayer (rom)
Pentom WG 44921 L .
(dinotefuran 20%) 2014/07728 (0.045 kg a.i.) 109 S8 2500
Sinkirog WP 452.54 L
(thiodicarb 40%) 2014/08/28 (0.181 kg a.i.) 2049 SS 2500

’SS = speed sprayer.

Ale, 7|7 A 7|7

Dinotefuran HE2(99.6%)7} thiodicarb E2(99.5%)> Dr. Ehrenstorfer GmbH (Germany) A&, HPLC%
acetonitrileZ} formic acid (reagent grade)+= Sigma-Aldrich (St. Louis, MO, USA)A|3&, syringe filter (PTFE 0.5 um/25
mm)+= Advantec (Japan)H| &2 AH-8-5}S3 T}, Shaker+= Vision scientific (Korea)At2] 717], HPLCE= Hewlett Packard
1090 (USA) 24, LC/MS+= Shimadzu 2020 (Japan)= AH8-0F QM 74 2712 Table 29 £}, AFA| FalgS
H7vst7] §1al A8k patchw= F7417F 1 mm<Q a -celluloseS 712 A2 10 cm ] 27| 2 &t dFu)E o4 2 5H
S G911 IFulF £ patch ZAof| KA LeE ZHAO] 50 cm?7t H 25 A|&Foto] AFE-sEATH(Choi et al., 2006;
Kim et al., 2011). & A7Lof] AL&-3F dinotefuran} thiodicarb 2] SFeh1x U o] 5}sH4 E-AJ-2 Table 37} L}

of] 232t sample (cellulose patch)= 7AW ZAPGA 0] Gli= A0l A] 30427t ol '&-0F2L patch & AL
U= EFE 2dH 2AS AAY & FAE S5k}l o 1|2 £HIEE 100 mL2] acetonitrile®] EA Q=
A

500 mL glass jar®]] E©F teflon cover2 H-g-5t0] 127F 2205 AAISH S 10 C oA 1A]7F shaking 5H . 5=
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2 0.45 um2] syringe filter= oJ7}sto] B4 Al g 2 AHE-SHS Tt

Table 2. HPLC and LC/MS conditions for the analysis of dinotefuran and thiodicarb.

HPLC
Insecticides Dinotefuran Thiodicarb
Instrument Hewlett Packard SeriesT 1090 (USA)
Column Phenomenex, Kinetex 2.6 um C18 100A, (100 mm x 4.6 mm)
Oven Temp. 40C
Injection Volume 2 L
Run time 10 min
Flow rate 0.5 mL/min
Mobile phase Acetonitrile : Water Acetonitrile : Water
= 6:4 (0.1% formic acid) = 6 : 4
LC/MS
Instrument Shimadzu LC/MS-2020 (Japan)
Tuning Mode Auto
Acquisition Mode SIM (Positive)
Acquisition time 0 - 10 min
Event time 0.1 sec
lon Monitored 203 m/z 355 m/z
Retention time 1.97 min 2.60 min

Table 3. Uses and physico-chemical properties of dinotefuran and thiodicarb.

Insecticides Dinotefuran Thiodicarb

—c—o—N=c<SCH3
Chemical structure

?j
ZT
ZT
/
PN

Chemical Abstracts N-methyl-N"-nitro-N"-[(tetrahydro-3-furanyl)me  dimethyl N,N'-[thiobis[(methylimino)

name thyljguanidine carbonyloxy]bis(ethanimidothioate)

Mode of action Systemic insecticide with translaminar Insecticide with predominantly stomach
activity and contact and stomach action action, but also limited contact action

Physicochemical- M.W.: 202.2 M.W.: 354.5

Properties (water solubility: 39.83 g/L) (water solubility: 35 mg/L)

Toxicology LDso for rats > 2000 mg/kg LDso for rats > 46.5 mglkg

Residue DTs in soil < 3.8h DTs in soil < 1.5days

MRLs 0.02 - 8 mg/kg 0.02 - 0.5 mg/kg

BRHAM M

Too'-— M
Dinotefuran E5-2(99.6%) 100.40 mg, thiodicarb E5-2(99.5%) 100.50 mg= ZF2Z}t #3514 100 mL volumetric

flaskol] ¥ 11 acetonitrileZ “3-8-51] 1,000 mgL™" stock solution-= A5ttt T4 2] S H|o]| A% 3F matrix standard
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L 2348 A 59 standard A 22 EEE ZAZF S H|2 SRS | : 1 2 2951 ZA|5H9I T o] dinotefuran B
A 0,01, 0.05, 0.1, 0.5, 1.0 mgL", thiodicarb TZEHL 0,01, 0.03, 0.1, 0.3, 1.0 meL" 0] =7} =2 matrix
standard 2 5|45} 2 pLA auto injector2 5+ LC/MSZE 2415131 chromatogram @] peakH A& 7|50 2 &
=TS A5k

3l AIY
222 2] cellulose patch®]l dinotefuran®} thiodicarb-S acetonitrile 100 mL% 0.01 mgL™, 0.1 mgL™, 1.0 mgL"'©] =]
Al A2lste] 3027 A2 A A &, 1o A5 5 H BA S AA LA 717 2o R e A Ee

Sastrt.

Results and Discussion

dast L 2
Dinotefuran®} thiodicarb2] 2+ EF8-N 55 o] H=FSHA(LOQ)E S/N > 10 (Miller, 2005; Kim et al., 2011) &= 5
=S4 A7 F oA 5 0.02 ng7t % S AldS 5ol SR AR R f’glﬂ"* O H(Fig. 1), &4 9]

A A& (Likas et al,, 2007)2.2 2 A A ZHH LOQE % 6314 SR

(area)?} 30| (height) 2] FH5 47t W0 A7} 3% nlgro 2 AFoofE S A o 7| &2 v }04 ZH?‘i*é 91—1:—
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R4S 40T 5 Qs A0 BT Table 4),
MS Chromatogram A% Chramatoor:
x1.000) . . . MS Chromatogram
15.300 203.00(+)@ 1 (x10,000)
5,00 _ A1.000  , 355.00(+)@1
| 1.00- _
§ 4,00 é_ 0.80-
0.60-
3.00- E
N — 0.40- C |
1.0 1.5 2.0 2.5 2 ]
Retention Time (min) Retention Time (min)

Fig. 1. Chromatograms of dinotefuran (left) and thiodicarb (right) at LOQ. 203 m/z: Dinotefuran, 355 m/z: Thiodicarb.

Table 4. Reproducibility of analysis.

Reproducibility

Loa Average + S.D. C.V.2 (%)
Dinotefuran tr 1.97 £ 0.00 0.11
0.02 ng Area 8861.50 + 193.45 2.18
Height 1665.50 + 38.43 2.31
Thiodicarb tr 261 + 0.00 0.06
0.02 ng Area 30877.67 + 466.30 1.51
Height 5172.50 + 51.40 0.99

C.V. (Coefficient of variation, %) = Standard deviation/Average x 100.
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=
BEZYMO| 24y
BERFH A A4S

=75t A3} dinotefuran @] 3] 7] HFA AL y =482736x + 1452.3, R?=0.9999, thiodicarb=
y =2E+06x - 15029, R*=0.99992 BT 2] XA o] 945} th(Fig. 2). TS ZAIRE & 72417 At A= 0] 21414

45194(R?>0.9999), oF g2 0 2 Ao B8 535t 2= Q1 2Jth(Table 5).

Dinotefuran Thiodicarb
1200000 2500000
¥ = 482736x+ 14523 ¥ = 2E+06x - 15020
1000000 B2 - 0.9999 5000000 R =0.9993
500000 2500000
® = 2000000
g sooooo g
< < 1500000
400000 1000000
200000 500000
o % o %
o 0.5 1 15 2 25 o 0.5 1 15 z 25
Concentration of dinotefuran Concentration of thiodicarb

Fig. 2. Calibration curves of dinotefuran and thiodicarb.

Table 5. A linear equation of standard calibration curve within 72 hours.

Insecticides Shortly after preparation After 24 hours After 72 hours
Dinotefuran Equation y = 404808x + 2195.1 y = 401065x + 2479 y = 400471x + 1298.2
R? 0.9999 1 1
Thiodicarb Equation y = 2e+06x - 7230.7 y = 2e+06x - 1158.2 y = 2e+06x - 5773
R? 0.9999 1 1
348

Dinotefuran¥} thiodicarb 5 2FA S 22} 0.01 mgL™ (LOQ), 0.1 mgL™" (10 LOQ), 1.0 mgL™ (100 LOQ)2] ‘=2 F
A 2] patchell A2stal FUSH EAR = ﬂ—rg“—)\ S S AR A 71521 70 - 120%01] 29ttt Table 6).

Table 6. Recovery of dinotefuran and thiodicarb.

Fortified Recovery (%)

Insecticides Conc. . . _ Average + SD C;,V'Z
(maL") Replicate 1 Replicate 2 Replicate 3 (%)

Dinotefuran 0.01 81.63 77.24 78.38 79.08 £ 2.27 2.87
0.1 97.03 96.01 94.93 9599 + 1.05 1.09

1.0 97.29 96.39 93.00 95.56 £ 2.26 2.37

Thiodicarb 0.01 113.10 116.13 115.90 115.04 + 1.67 1.47
0.1 78.68 79.56 80.15 79.46 £ 0.74 0.93

1.0 75.66 75.88 76.07 75.87 £ 0.20 0.27

*C.V. (Coefficient of variation, %) = Standard deviation/Average x 100
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AzA|o| Satzka YA}

T o ol AE 5 147175 oto] 712 o patch 6448 & F-2Fotal AF A AL F patch & =751 F
AP ASAE FE0t0] FRAE ] FAFS ZA6IAth AL SA] patch S 5716t 2 B2 F4 A ZF ofA|of mhE
AMEE-S 12{51A] ¢k Th(Lo et al., 2004; Karabhantanal et al., 2006). 3/15-2] B4 G35 Zopr 7] 9Ja) AfabZit
O] ¥ 2 trap= A8 W, trap?He] THd-& 2P} §i5to] ARt T ol 7HA-2 Eesto] 3o A

o
A5}, s HA "]’%@ oFA¢l dinotefuran< 78 28, thiodicarb-< 84 28U of] A XS 64 WHE] 90U T
THA] A4 22 trapol] 22 H Alba o] 45 B W ol EH 5 trap A, B 25 thiodicarb= A o}7] 742 = ¥g}
7} Bl =S Yt ]’ 71 O] ¥ 5B <= trap B7} trap A°l| H|l 2|7} 2A| F7Foh= S eI Slth(Fig. 3).
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Fig. 3. Pest control effect of dinotefuran and thiodicarb (¥ : Spraying date of pesticide).

215 B3 A3, dinotefuran®] 739 trap A T+ 47 pg/50cm?, trap B 59123 pg/50ecm> 0.2 5 trap L
Bt B2 81 pg/S0em*of HI5H ©F 30 - 50% 0. & 21 (I TH(Table?). ©]= Fig. 301 Lrehd Hiet Zo] 79 2
Bl Th oFA 22173091 8d B7HA] 5 trap ] S5 HSk7} Bl S=SHA] Yehhs Ul o= Hof Xy, 89 28 L8l H
ApEbEe] S+ trap AE 4801, BE 46012 2 H|S2q 2] & LreRf Q)

(ETR

Table 7. Adhesion amount of dinotefuran and thiodicarb in apple orchard.

Average adhesion amount of compound in apple orchard (ug/50cm?)

Insecticides On apple trees
On the ground
Total Around of trap A Around of trap B
Dinotefuran 81.39 * 65.06 47.35 + 13.90 22.64 + 16.16 106.79 + 71.69
Thiodicarb 324.89 + 287.03 690.70 + 146.58 7127 £ 77.77 70590 + 537.59

84 28 thiodicarb AL Fof] ARk O] 4= 9 Tl trap A 2] 74-¢- 58112, trap B+= 9272 2 A 2 & Z}o]
£ eIt Thiodicarb®] F-atarS HAeh At A4 Bk F2F2 325 pg/S0em’ P01, trap A F91+= 691
1g/50cm*0] 1.2 U trap BF$= 71 pg/50em’ 2 E-A41 =] Qlth(Table 7). ©) 4 & trap Bo| 28 Al 400 24
=7} 9ol o gAE %ﬂ_a%} | AA| Bt F2hgo] 22% 0] W2 F2 AL o WAL Qs Ao Hof X,

o] H AR 37 2ol G5 e trap AS-ZolA = L] Abg Z7HA7H ES1ES & 4 eltkFie. 3). $19] 5
A Ay BT fa oA o Fato] nH|Rt A4 A4 ol T ALY WA ofl F bt Ae F3lo] e AL QlSITh
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