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Abstract suburban horticulture, while pesticide occurrences in
upstream area, such as Donggang river basin were caused
BACKGROUND: To investigate distribution and seasonal by highland agriculture for cabbage and potato production.

variation of concentration and flux of pesticides in Han Despite the influx of pesticides from tributaries through
river basin, water samples were examined at 24 sites in 2012 intensive agriculture areas, pesticide concentration in the
and 2014. main stream water was low due to the dilution effect from
METHODS AND RESULTS: Water samples were the upstream. Therefore, the water quality was considered
collected four times per year and subjected to liquid-liquid to be good at the most downstream, the effluent of Paldang

partition extraction followed by GC-ECD/NPD analysis. dam.

Of fifteen pesticides detected, iprobenfos, diazinon,

isoprothiolane, endosulfan sulfate and oxadiazon were Key words: Monitoring, Paddy rice, Pesticide residue,
detected in a higher frequency, while fenoxanil, carbofuran, River water

fenitrothion, butachlor and metolachlor were only detected

in a sample. Pesticides with high occurrences, iprobenfos,

diazinon, isoprothiolane, endosulfan sulfate and oxadiazon M B

were detected in residue level of 0.01-0.46, 0.01-0.24, wke AR W, BlF, xel o9t AR AAMd A
. O 1 Oy Sy }:l}_
0.03-0.85, 0.02-0.06 and 0.05-0.24 pg/L, respectively. G2 wAea FA 942 el SHHMasid et al,
Carbofuran and acetanilide herbicides were found at lower 2015), 5ok % AHE Aol BIARE ALY ARE o] x| sk

frequencies, but their concentrations were one order of g HHTUr o0 o3| %6 g AbER G2 AL B0k B3
magnitude higher than those of the others. A AR GAEo] B s T2 24 99 A7 7FsA
CONCLUSION: Discharge of pesticides in downstream o] 9ItHCeanccapa, et al, 2016b; Konstantinou et al.,
area were mainly contributed from rice farming and 2006). HoFe SZ3pAo|A] Ak} o] ik Adkel|

sto] theFet ks AXA Aok 3] disiie B 4

AL 7)ol g =F ks flste] 2 wiAle] O s
*Corresponding author: Chan-Sub Kim . o _ L e al Al
Phone: +82-63.238.3358; Fax: +82-63.235-3839 & Rtetal, Az met 592} vlashs S8
E-mail: chskim@korea.kr £ MAES Ho vk TF F AREHAlelM = 2 wiAel
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Fig. 1. Map of sampling sites for monitoring of pesticide residues in Han river; asterisk and circle
indicate the stations of main stream and branch stream, respectively.
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Table 1. GLC conditions for pesticide residue analysis

Gas chromatograph:
Detector:

HP 6890 series Il plus with 7863 auto-sampler
ECD (electron capture detector)

NPD (nitrogen phosphorus detector)

Capillary Column:

Temperature: Detector =~ ECD
NPD
Injection port
Column oven
Flow: Carrier

Fuel (NPD)

Make-up  ECD

DB-5, 30 m L.x 03.5 mm ID (0.25 um film thickness)

300C

300C

230C

60C (2min) — 20C /min — 120C
— 5C /min — 270C (15 min)

Nitrogen 30 cm/sec

Hydrogen 3.5 mL/min
Air 60 mL/min
Nitrogen 60 mL/min
Nitrogen 30 mL/min

Splitless (purge on: 1 min after injection)

NPD

Sampling mode:
Sample volume: ECD 1 uL
NPD 2 uL
A et FRHoRYE 22 km AFolM #53 2012
ZFARE o] g3te] Akt $3799) endosulfan sulfate -
=92 0.004 kg/day (1.18 m®/s, 6.13)3} 0.06 kg/day

(11.28 m*/s, 8.16)°13{tk. F245 A7k §lo] $4 f3A
2ol FoHA vlE(1.83)2 welo] FET FHI FREE A
A7 2] FAHRFI2 endosulfan sulfate &3 0.006
kg/day (2.16 m*/s, 6.13)7} 0.07 kg/day (20.6 m’/s, 8.16)
ojitt. A2ir= QA FHFA 13 km Shrell SRR
ST 5 #d5rell sldsh=tl endosulfan sulfate 5%
< 0.02 kg/day (6.69 m’/s, 6.13)9} 0.19 kg/day (54.47
m’/s, 8.16)°191t}. F7<] dhtel aldE = Ll m(HR-04)
oA9] endosulfan sulfate 5= AESHA(0.02 1g/L) v
gte] =], HR-039] oW Al HR-042] 60%°ll 3d-sh2
% HR-03 °]5-9] {79 frgell g 3|4 & = A
FEEAY] 52 XA ave] g Aow A7k
S Q2w AdelM s wiF HEHY UA] skl
diazinon®] 8-9€e] HAEE U=, 2012W0ll= FHM =
0.24 pg/L, EAHI} Qe o] taix= FA2a A
ol 011 pg/LolaL, 2014l F A3 25 0.01
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of 5747 ek ool Ak 0.01-0.33 1g/L7 v]58t
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12.8.16)3} 0.09 kg/day (100.01 m*/s, 14.9.3)013lt}. 42
Wl 9 diazinon®] FE%2 0.52 kg/day (5447 m’/s,
12.8.16)7} 0.15 kg/day (177.76 m*/s, 14.9.3)¢13{t}. 42
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Fig. 2. Seasonal occurrence and level of pesticide residues in Donggang basin.
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Fig. 3. Seasonal occurrence and level of pesticide residues in Seogang basin.
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Fig. 4. Seasonal occurrence and level of pesticide residues in mid-stream of Namhangang basin.
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Fig. 5. Seasonal occurrence and level of pesticide residues in down-streams of Namhangang basin and Gyoungancheon

tributary.
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Fig. 6. Seasonal occurrence and level of pesticide residues in Bukhangang basin and in influent of Paldang dam.
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Appendix 1, Occurrence of some pesticide residues in Hangang river
Sar:ilf:“g Saré‘g;“g FNX*| HCZ | IBP | IST | TFZ | CDF | CFR | DZN | ESS | FIN | ALC | BTC | DIP | MIC | ODZ
HR-01 |12. 4. 19
HR-01 [12. 6. 13 0.03
HR-01 |12. 8. 16 0.04
HR-01 |12. 12. 18
HR-01 |14. 4.2
HR-01 |14. 5. 26
HR-01 |14.9.3
HR-01 |14. 11. 4
HR-02 [12. 4. 19
HR-02 |12. 6. 13 0.04
HR-02 [12. 8. 16 024 | 0.06
HR-02 [12. 12. 18
HR-02 |[14. 4.2
HR-02 |14. 5. 26
HR-02 |[14.9. 3 0.01
HR-02 |14. 11. 4
HR-03 |[12. 4.9
HR-03 [12. 6. 13 0.03
HR-03 [12. 8. 16 011 | 0.04
HR-03 |[12. 12. 18
HR-03 |14. 4. 2
HR-03 |14. 5. 26 0.02
HR-03 |[14.9. 3 0.01
HR-03 |[14. 11. 4
HR-04 [12. 4. 10
HR-04 [12. 6. 13
HR-04 |12. 8. 17
HR-04 |12. 12. 18
HR-04 |14. 4.2
HR-04 |14. 5. 26
HR-04 |[14.9.3
HR-04 |14. 11. 4
HR-05 [12. 4. 10
HR-05 [12. 6. 13 0.04
HR-05 |12. 8. 17
HR-05 |[12. 12. 18
HR-05 |14. 4.2
HR-05 |14. 5. 26
HR-05 |14.9.3
HR-05 |14. 11. 4
HR-06 |12. 4. 10
HR-06 |12. 6. 13
HR-06 |12. 8. 17 0.04
HR-06 |12. 12. 18
HR-06 |14. 4. 2
HR-06 |14. 5. 26
HR-06 |14.9.3
HR-06 |14. 11. 4
HR-07 [12. 4. 10
HR-07 [12. 6. 13
HR-07 |12. 8. 17
HR-07 |12. 12. 18
HR-07 |14. 4.2
HR-07 |14. 5. 26
HR-07 |14.9. 3 001 | 0.05 0.01
HR-07 |14. 11. 4
HR-08 [12. 4. 10
HR-08 [12. 6. 13
HR-08 |12. 8. 17 0.03
HR-08 |[12. 12. 18
HR-08 |14. 4.2
HR-08 |14. 5. 26
HR-08 |14.9.3
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Appendix 1. Occurrence of some pesticide residues in Hangang river (Continued)

Sampling | Sampling
site date
HR-08 |14. 11. 4
HR-09 |12. 4. 10
HR-09 [12. 6. 13
HR-09 [12. 8. 17
HR-09 [12. 12. 18
HR-09 |14. 4.2
HR-09 |14. 5. 26
HR-09 |14. 9.3
HR-09 [14. 11. 4
HR-10 |[12. 4. 10
HR-10 |12. 6. 13
HR-10 |12. 8. 17
HR-10 |12. 12. 17
HR-10 |14. 4. 2
HR-10 |[14. 5. 26
HR-10 |14. 9. 3
HR-10 |14. 11. 4
HR-11 |12. 4. 10
HR-11 |12. 6. 13
HR-11 |12. 8. 17
HR-11  |12. 12. 17
HR-11 |14. 4. 2
HR-11 |14. 5. 26 0.2
HR-11 |14. 9. 3 0.01
HR-11 |14. 11. 3
HR-12  |12. 4. 10
HR-12 |12. 6. 13
HR-12 |12. 8. 17
HR-12 |12. 12. 17
HR-12 |14. 4. 2
HR-12  |14. 5. 26
HR-12 |14. 9.3
HR-12 |14. 11. 3
HR-13 |12. 4. 10
HR-13  |12. 6. 13
HR-13 |12. 8. 17
HR-13  [12. 12. 17
HR-13 |14. 4. 2
HR-13 |14. 5. 26 0.08 0.2
HR-13 |14. 9. 3 0.10 0.01
HR-13 |14. 11. 3
HR-14 |12. 4.9
HR-14 |12. 6. 14
HR-14 |12. 8. 17
HR-14 |12. 12. 17
HR-14 |14. 4. 3
HR-14 |14. 5. 27
HR-14 |14. 9.3 0.01
HR-14 |14. 11. 3
HR-15 |12. 4.9
HR-15 |[12. 6. 14
HR-15 |[12. 8. 17
HR-15 |12. 12. 17
HR-15 |14. 4. 3
HR-15 |14. 5. 27 0.03 0.05
HR-15 |14. 9.3 0.02 0.003 0.01
HR-15 |[14. 11. 3
HR-16 |[12. 4. 9
HR-16 |12. 6. 14 0.46 0.5 0.24
HR-16 |12. 8. 17 0.08 0.85 0.03 0.07
HR-16 |12. 12. 17
HR-16 |14. 4. 3
HR-16 |14. 5. 27 0.04 0.01 0.11 0.2 0.14

FNX*| HCZ | IBP IST TFZ | CDF | CFR | DZN | ESS | FIN | ALC | BTC | DTP | MTC | ODZ
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Appendix 1. Occurrence of some pesticide residues in Hangang river (Continued)

Sar:ilt’:“g Saré‘igng FNX*| HCZ | IBP | IST | TFZ | CDF | CFR | DZN| ESS | FIN | ALC | BIC | DTP | MIC | ODZ
HR-16 |14. 9. 3 004 | 004 | 011 0.014 0.01
HR-16 |14 11. 3
HR-17 |12. 4.9
HR17 |12. 6. 14 0.13
HR17 |12. 8. 17 0.13 019 | 005 0.10
HR17 |12. 12. 17
HR-17 |14. 4. 3 0.01
HR-17 |14. 5. 27 04 03 | 012
HR-17 |14. 9. 3 005 | 011 | 0.03 005 | 0033 | 03 | 0.09
HR17 |14. 11. 3
HR18 |12. 4. 9
HR18 |12. 6. 14 0.06
HR-18 |12. 8. 17 0.26 0.02 0.7
HR-18 |12. 12. 17 0.05
HR-18 |14. 4. 3 0.03 0.02 0.02
HR18 |14. 5. 27 0.01 0.4 0.05
HR-18 |14. 9. 3 0.04 | 007 0.011 0.01
HR18 |14. 11. 3
HR19 |12. 4 9
HR-19 |12 6. 13
HR19 |12. 8. 16
HR19 |12. 12. 17
HR19 |14. 4. 2
HR19 |14. 5. 26
HR-19 |14. 9. 4
HR-19 |14 11. 3
HR20 |12. 4 9 0.03
HR20 |12. 6. 13
HR20 |12. 8. 16
HR20 |12. 12. 17
HR20 |14. 4.2
HR20 |14. 5. 26
HR20 |14.9. 4
HR20 |14. 11. 3
HR21 |12. 4.9
HR21 |12. 6. 13
HR21 |12. 8. 16
HR21 |12. 12. 17
HR21 |14. 4. 2
HR21 |14. 5. 26
HR21 |14. 9. 4 0.01
HR21 |14. 11. 3
HR22 |12. 4 9
HR22 |12 6. 13
HR22 |12 8. 16
HR22 |12.12. 17
HR22 |14. 4. 2
HR22 |14. 5. 26
HR22 |14. 9. 4
HR22 |14 11. 3
HR23 |12. 4.9
HR23 |12. 6. 13
HR23 |12. 8. 16 0.17
HR23 |12. 12. 17
HR23 |14. 4.2 0.01 0.003
HR23 |14. 5. 26
HR23 |14. 9. 4 004 | 002 | 005 | 005 | 0.005
HR23 |14. 11. 3 0.03
HR24 |12. 4.9
HR24 |12. 6. 13
HR24 |12. 8. 16
HR24 |12. 12. 17
HR24 |14. 4. 2
HR24 |14. 5. 26
HR24 |14. 9. 4 001 | 005

* Fenoxanil (FNX), Hexaconazole (HCZ), Iprobenfos (IBP), Isoprothiolane (IST), Thifluzamide (TFZ), Cadusafos (CDF), Carbofuran (CFR), Diazinon
(DZN), Endosulfan sulfate (ESS), Fenitrothion (FTN), Alachlor (ALC), Butachlor (BTC), Dithiopyr (DTP), Metolachlor (MTC), Oxadiazon (ODZ).





