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Fig. 2. Total ion chromatograms of pesticide standards.
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Table 1. Selected ions for GC/

S determination of target pesticides

249

- m/z - m/z
Pesticides Q T 10 2P 30 Pesticides 0 ol 2 3
alachlor 160 188 237 117 isoxathion 177 313 130 159
atrazine 200 215 202 173 linuron 187 189 124 159
bifenox 341 343 189 311 malathion 125 173 127 93
buprofozin 172 104 175 83 mefenacet 192 120 136 148
butachlor 176 160 188 237 mepronil 119 269 65 120
carbaryl 144 115 116 145 methidathion 145 93 125 146
chlorothalonil 266 264 268 270 metolchlor 162 238 240 146
chlorpyrifos 197 199 314 316 oxadiazon 175 177 258 302
chlorpyrifos-oxon 270 242 298 244 pencycuron 125 180 127 182
diazinon 179 137 152 304 pendimethalin 252 162 253 192
diclorvos 109 185 79 145 phenthoate 274 246 125 121
dimethoate 87 93 125 229 phosalone 182 121 184 367
dithiopyr 354 286 306 237 phosmet 160 161 93 317
edifenphos 109 173 310 201 pretilachlor 162 238 176 202
ethofenprox 163 135 107 164 procymidone 96 283 285 67
fenarimol 139 107 219 251 propoxur 110 152 111 81
fenitrothion 125 277 109 260 pyridaphenthion 340 199 188 125
fenobucarb 121 150 107 122 tetrachlorvinphos 329 331 333 109
fenthion 278 125 169 109 thiobencarb 100 72 125 257
flutolanil 173 145 323 174 thiometon 88 125 89 93
iprobenfos 204 288 246 123 tolclofos-methyl 265 267 250 266
iprodione 187 314 189 316 tricyclazole 189 162 161 135
isofenphos 213 121 185 255 XMC 122 107 121 123
isoprothiolane 118 162 189 253

1) Quantitation ion.
2) Confirmation ion.
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Table 2. The analytical recoveries and detection limits of irrigation water with spiked standards

of 0.1 pg/l

.. Recovery (%) LOD - Recovery (%) LOD
Pesticides Mean” RSD”_ (ng/l)” Pesticides Mean RSD _ (ng/l)
alachlor 77.7 19.8 0.2 isoxathion 69.5 4.8 0.02
atrazine 106.3 10.3 0.2 linuron 89.3 9.9 0.2
bifenox 89.1 12.1 0.1 malathion 93.1 2.3 0.02
buprofozin 94.4 1.2 0.1 mefenacet 95.8 5.2 0.2
butachlor 85.5 0.8 0.02  mepronil 95.5 1.4 0.2
carbaryl 106.7 4.4 0.2 methidathion 104.0 0.5 0.1
chlorothalonil 65.0 12.1 0.2  metolchlor 86.7 1.5 0.2
chlorpyrifos 88.9 4.3 0.02 oxadiazon 97.8 3.2 0.2
chlorpyrifos-oxon 91.8 3.3 0.02 pencycuron 81.3 2.7 0.2
diazinon 90.9 11.9 0.02 pendimethalin 92.1 11.6 0.2
diclorvos 84.8 3.5 0.02  phenthoate 84.5 4.4 0.1
dimethoate 95.0 1.4 0.1 phosalone 104.7 2.5 0.1
dithiopyr 77.3 11.5 0.2  phosmet 93.4 2.4 0.1
edifenphos 104.1 6.1 0.02 pretilachlor 101.3 1.2 0.1
ethofenprox 99.9 14.7 0.1 procymidone 96.9 1.1 0.2
fenarimol 103.1 17.0 0.1 propoxur 85.9 9.4 0.1
fenitrothion 94.6 3.6 0.1 pyridaphenthion  101.2 0.1 0.1
fenobucarb 79.6 2.0 0.2 tetrachlorvinphos  92.0 1.6 0.1
fenthion 73.0 10.2 0.1 thiobencarb 80.4 14.6 0.2
flutolanil 104.6 4.8 0.1 thiometon 68.3 6.7 0.1
iprobenfos 78.2 20.2 0.2  tolclofos-methyl 80.2 8.0 0.2
iprodione 102.4 0.7 0.1 tricyclazole 85.1 4.5 0.2
isofenphos 92.5 3.1 0.1 XMC 78.6 3.9 0.2
isoprothiolane 102.4 5.8 0.02

1) Mean recovery(n=3).
2) Relative standard deviation.
3) Limit of detection.
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Fig. 3. The pH distribution of different sampling sites. The locations of sampling sites are
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The EC distribution of different sampling sites. The locations of sampling sites are
shown in Figure 1. ( Sampling sitel. Linnei, sampling site2. Cihtong, sampling site3.
Erlun, sampling site4. Dongshih, sampling site5. Douliou, sampling site6. Huwei,
sampling site7. Yuanchang, sampling site8. Taisi, sampling site9. Shueilin, sampling
site10. Kouhu.)
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Table 3. The concentration ranges of pesticides found in irrigation water samples

Pesticides Compound Positive sample (%) Range (© g/ 1)
Herbicide butachlor 3.85 ND — 0.08
pretilachlor 1.76 ND — 0.20
oxadiazon 0.64 ND — 0.27
Fungicide isoprothiolane 3.21 ND — 0.64
pencycuron 1.18 ND — 0.34
flutolanil 1.18 ND — 0.32
Insecticide chlorpyrifos 2.35 ND — 0.03
isoxathion 0.64 ND — 0.02
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Fig. 5. The pesticides distribution of different sampling sites. The locations of sampling sites

are shown in Figure 1.
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ABSTRACT

Chu, C.,* Lin, M. J., Huang C. H., and Lin, H. T. 2007. Monitoring of pesticide
residues in the irrigation system of paddy field in Yunlin area. Plant Prot. Bull. 49:
245-257. (Division of Residue Control, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture, Wufeng, Taichung 41358,
Taiwan (ROC))

Pesticides used for paddy rice protection may contaminated, by run off or over
flow of field water, the irrigation systems after being applied to the fields. Therefore,
it is necessary to monitor the pesticides in the irrigation systems for the purpose of
environmental protection. The pesticide residues in the irrigation systems of Yunlin
area was monitored during the rice growing period in 2005. Herbicide butachlor
(3.85%, ranged from ND to 0.08 pg/L) is the highest concentration and frequency
detected in the water, followed by fungicide isoprothiolane (3.21%, ranging from ND
to 0.32 pg/L) and insecticide chlorpyrifos (2.35%, ranging from ND to 0.03 pg/L ).
Pesticides from irrigation water were detected on May to June when spring rice was
growing. The pesticides detected were in accordance with the pesticides used for rice
protection. However, the detected frequency of pesticides in water was decreased
during the autumn crop periods. This result was related to the field fallowing or
rotation of paddy rice with upland corps. Most pesticides found in the water have the
properties of moderately to very persistent in the environment. No pesticide residues
were detected in the natural water samples collected from the source of irrigation
water or in the samples collected from the end of the water systems.

(Key words: pesticide, herbicide, irrigation water, paddy field, residue)

*Corresponding author. E-mail: chu@tactri.gov.tw
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