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Abstracts

Agriculture is more influenced by meteorological factors than other industries. Therefore we are going to try to find

out the correlation between the meteorological factors in Busan area(e.g. temperature, precipitation, sunshine duration,

wind speed) and the results of the residual agrichemical tests performed in the wholesale markets in Busan area from

2006 to 2012.

Especially we focused on the Welsh onions of Myoung-ji area, Busan for such correlation. The total number of the
tests was 525, out of which, from 68 cases residual pesticides were detected, showing an average detection rate of 13.0 %.

Using SPSS 13.0 program, we reviewed the correlation between meteorological factors and residual pesticides.
Temperature and precipitation showed a very weak correlation with the detection frequency of residual pesticides, while
sunshine duration and wind speed showed negative correlation. As a whole, no big effect on each other was found.

Key words : Meteorological factors, Correlation analysis, Pestcide residues, Welsh onion
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Age] Axjgle] A3} acetonitrile, acetone,
n-hexane 2 Merck
(Germany)Ale] GCEAS- Aleks AMSSIRaL, F
4 NaSOs, NaCl, NH,Cl-2 Merck(Germany)A}

dichloromethane &&=
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| Homogenization : sample added acetonitrile 100 mL

| Separation : a

cetonitrile layer(20 mL) after shaking & standing(-20 °C, 1 hr)

Evaporation &
Concentration

- by TuboVap evaporator

| Purification : elution of hexane sample(2 mL) with hexane 5 mL

l

(contain acetone, 10 %) on florisil by SPE

Analytical sample

— GC/ECD-NPD and GC/MSD

Fig. 1. Schematic diagram of sample preparation method for screening of multi-residue pesticides.
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Table 1. Operating conditions of GC(MSD / ECD / NPD) for residue analysis of pesticides

GC / ECD GC / NPD

GC / MSD
Instruments Agilent 6890N GC / 5973i MSD
Column
120 °C(1 min)
Oven | 5 °C/min
200 °C(1 min)
| 5 °C/min
270 °C(10 min)
Injector(Inlet) Temp. 250 °C

Source : 230 °C

Detector(Aux) Temp. Quad. : 150 °C

HP-5MS 30 mx0.25 mmx0.25 ym  HP-5 30 mx0.25 mmx0.25 um

Agilent 6890N GC Agilent 6890N GC

HP-5 30 mx0.25 mmx0.25 uym

80 °C(2 min) 80 °C(2 min)
| 5 °C/min | 5 °C/min
120 °C(5 min) 120 °C(5 min)
| 7 °C/min | 7 °C/min
250 °C(0 min) 250 °C(0 min)
| 7 °C/min | 7 °C/min
280 °C(10 min) 280 °C(10 min)
260 °C 260 °C
ECD : 280 °C NPD : 325 °C
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Table 2. Summaries of meterological factors in Busan(2006 - 2012)
2006 2007 2008 2009 2010 2011 2012 Mean
Mean temperature(°C) 14.7 15.3 15.0 15.2 15.0 14.6 14.6 14.9
Sum of precipitation(mm) 15628.3 1276.5 1168.3 17729 14419 14786 1983.3  1521.4
Sum of sunshine durationthr) ~ 2197.9  2189.2  2346.0 2155.7  2250.8  2294.6 2563.4 22854
Mean wind speed(m/s) 3.1 3.3 3.2 3.4 3.3 3.3 3.2 3.3

Table 3. Frequency of pesticide residues of Welsh Onions in Myong-Ji, Busan(2006 - 2012)

Year Total test(No.) Detection(No.) Detection ratios(%)
2006 63 14 22.2
2007 81 16 19.8
2008 77 7 9.1
2009 76 9 11.8
2010 79 5 6.3
2011 79 12 15.2
2012 70 5 71
Total 525 68 13.0
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Table 4. Pestidcide residues of Welsh Onions in Myong-Ji, Busan(2006 - 2012)

Pesticide Classification Total detection(No.)
Chlorfenapyr insecticides(pyrroles) 5
Chlorothalonil fungicides(Organochlorines) 2
Edifenphos fungicides(Organophosphates) 1
Endosulfan fungicides(Organochlorines) 18
Fenitrothion insecticides(Organophosphates) 1
Flutolanil fungicides(anilides) 2
lprodione fungicidse(Dicarboximides) 2
Isoprothiolane fungicide(Organic sulfurs) 3
Kresoxim—methy! fungicide(Strobiruling) 2
Procymidone fungicide(Dicarboximides) 28
Tetradifon insecticide(Organochlorines) 1
Triadimenol fungicide(Triazoles) 1
Triazophos insecticide(Organophosphates) 2
Total 68
79 B AR tiuke] e AE EER £ Table 504 A3 2 Ay 695E 79 F+ 27t
Endosulfang ¥3}st 434 5%3} Procymidone % 137137 147102 7P @o] AZH T} 9YHE
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Table 5. Frequency of pesticide residues of Welsh Onions and Meteorological factors in Busan(2006 - 2012)
Month Frequency of pesticide residues
Year 1 2 3 4 5 6 7 8 9 10 " 12 Total
2006 0 0 0 0 1 2 1 3 3 2 1 1 14
2007 1 1 0 0 2 4 4 1 0 1 2 0 16
2008 0 0 0 0 1 3 0 1 1 0 0 1 7
2009 0 0 0 1 0 0 3 0 2 2 0 1 9
2010 0 0 0 0 0 1 2 0 1 0 0 1 5
2011 0 0 0 0 0 3 2 2 1 3 1 0 12
2012 0 0 0 0 0 0 2 1 1 0 1 0 5
Total 1 1 0 1 4 13 14 8 9 8 5 4 68
Temperature” 32 55 86 132 176 21 243 265 228 185 119 55
Precipitation™ 19.8 619 835 124 161.7 1542 4426 156.3 140.1 88.6 48 40.6
Sunshine™ 201.5 177.5 201.1 212.8 211.6 1659 149.3 189.6 169.3 215.6 189.1 202.0
Wind speed™™ 33 82 37 37 33 29 33 34 381 27 32 32

"Mean temperature(°C)

"Sum of precipitation(mm)
“'Sum of sunshine duration(hr)
""Mean wind speed(m/s)
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Table 6. Result of correlation analysis between meteorological factors and frequency of pesticide residues in Welsh

Onions

Meteorological factors

Correlation coefficient of pearson

Significance Probability

Temperature 0.349" 0.027
Precipitation 0.222 0.168
Sunshine -0.337 0.034
Wind velocity -0.058 0.722
HBAGE 005 FHAZ)NA F)
1000 - 30 -
900 - ® 8 ® o
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_ - o
E 700 - o 2 =
E '— 20 o e]
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5 te] = o
200 - © 5. 2
e
100 - 8 b4 °
0 o & : : : 0 ; ; : :
0 1 2 3 4 5 0 1 2 3 4 5
Frequency Frequency
300
250 o o 4
8 o o
E S @ 3.5 E 8 g R=-0.058
i R=-0.337 o3 & ) -
Q Y Q Q
£ 150 o B o . 0 .
] o B fe) - . 8
2 100 g 2
15
50 - z
5 1-
0 : ' 0.5
0 1 2 3 4 5
Frequency 0 T 1 i ‘ 1
0 1 Brequency 4 5

Fig. 3. Correlation analysis between meteorological factors

and frequency of pesticide residues in Welsh Onions.
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