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Abstract: This study investigated DDT residues in chicken farm and its surrounding
farmland, where DDTs were previously detected in eggs and chickens in Gyeongsan-si,
Gyeongsangbuk-do in 2017. The study focused on the absorption and translocation
of DDTs into crops, as well as their vertical mobility in soil and groundwater. Extraction
and purification of DDTs from plant and soil samples were carried out using of slight
modified QUEChERS method. DDTs were detected in soil at the following concentration:
0.48-1.99 mg/kg at the depth of 0-10 cm, 0.08-4.89 mg/kg at 10-50 cm, 0.01-1.35
mg/kg at 50-100 cm, and 0.02 mg/kg or less in 100-140 cm within the chicken farm
area. No residues were detected below a depth of 140 cm. Notably the highest concen-
tration (4.89 mg/kg) was found at a depth of 30-40 cm. The concentration of DDTs
generally decreased with increasing soil depth, and no residues were detected below
140 cm. In addition, trace amounts of DDTs (0.01-0.1 mg/kg) were intermittently detected
in nearby farmland soil up to 3 km away, but no residues were detected in any crop
samples. These findings confirm that pesticide DDT, which used over 40 years ago,
still persists in soil but not in surrounding plants. The results suggest that further
research is needed to assess exposure levels through continued monitoring of persistent
organic pollutants (POPs) in agricultural environments.

Keywords: Agricultural environments, Chicken farmland, DDT residues, Persistent organic
pollutant (POPs), QuUEChERS method
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DDT (dichlorodiphenyltrichloroethane)= 1874 (A}o] &8, LA EZ|o}) 5
oA AL FERCH, 19398 (E, £9]2)0f A5Ho] W0l FHAA A
|5 dEAA 71944 ASAZ ARBEHI oY e A5EF H2H(Stockholm

Convention on Persistent Organic Pollutants)of|4] “Dirty Dozen” 2.2 A% &|o]
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ol 9714 LG E-oltt. J=AEAJAFE 3] (British Crop Production Council, BCPC)+ 0] &2] 7| & 4~30W 0.2 A|A]s}
FEAE A= EGVETIE 2~15H 2 & 90%7} FAast=t] 504 ol4de] BRsirtal ®Buskal leH(1,2]. =W
oflAl= 19454 o]F HAG(0], & WANOE =YERUL, 1958 FF 50 E 2] 57tE o] ol ARGE U HEHA
WHELR HHAHA 19719 TA 3} A7l H|X]= 055{} 5 UAFAH) 2 EG ARG BAZE 5Fo 29 77t FujollA]
FHAEN, 19730 = B0 829 Abgo] AW FAEUcH9]. DDT DDEE= H3559] Aol dA A= 19602
HE 2 ABE5Z(biological concentration)o] gt HE o] AZEHA F71HAA 52k AMEAR o]ojF Tt} DDT+ EY
Zo| A ¥7| 7t 2~150]1 90%7} ZHAds=d] 504 AQ (R kY HAIE], DDT} DDTE A& AT AA =0 9lo
™ OJJA|= p,p-DDT(F/d)2} 0,p-DDT(<30%)7} o7 A4HET. 71 thAMHE2 Z+2+9] o]/ Aol 4] DDD2} DDE7} A3/dHtt.
DDDE 2z 7 EFolA vlEESf o] s /=" DDE= EY WS, 3, s=A°l s A9t gzl ozt
G 7 SR AFEEe I 47 #j7EA] Zold o Qleh Eofl A9 =] ¢kal Bl A5HA F2HE= S/l o5
EoFnHo| o 77 A3 2,5,8.16].
7 ﬂ‘/}ﬂ} sH AR T2 DDTE 194958 1971d7FA] 954.3 to] AREE|o] HA| 574 A](227.19F ha)of] Z115 He
S 7H45hd 237 744 131EHE (ha) & 0.42 kgo] MﬁaEM EY F 042 mg/kg?] £330 8 Eo] Axg Ax} At}
DDTE ¥E717F vi9- Z47] wfiZo], o] 249 Abgo] X9 & 7/ E EY T A&l IF 7lA/d0] ArH?2,3,89].
71& Aol o5t DDT+= EY 5 ols4do] Yoy vid7|7F 47 wizol 471%tol 244 HERE 54 o549 54
Uehl =2]9] g =74 DDTY & &40l A7t tha APE v Lo, oAl ol gt A+ AFgH
A7Jo|tH10-13]. webA DDTEF 22 FAdo] 11 52 LA Xé“‘i/\} el ‘ﬂ% BAA LAEE gRlst= 5 Aok
4 FHEY E ZHE)ol gt £2 -9 olF ¢ A7 RFEHIL AL, o] B9 AEt 9 EY B o 99| 7|2RAlR
nho] g g5ttt
AEZE PO o] T2 Q] A4kl gk Agto] AJZE] 1Y, DDTRE EFoh= POPs B0 gt HYET A7}
A&H o2 AP glom fujgty, g, 55 5ol Hgt 3 Foll sloH, FHolAs sFAEY 7ETS
Agstal o 959 A AR 7MENEA 59 #Y71ES Hote] #Estal qirhe.7]. DDTE AlF kg 0.5 mg¥
Y 2171 (1.759) B9t AFIRE 17210] thgt FFAFolA FaFol UehdA] 9k, 7H5oly 79 A4S HEd 49 EYE
% RI%7F oF HoldF I 52 &3l Aol 244 gheo] Urt14-16]. EFF =9] thFgt Ueto A A[@S 1P =
EY 204 A ol AldS ot E, T 9 A 59 A=l Higt o3 7hs/dol . om(Table 1), = B2 Auj
A9 Aol Fasitt

_4

=

Table 1. Residues of DDT absorption and transport from soil to crops

Country Crops Crop residue (mg/kg) Soil Residue (mg/kg) Year of publication
Wheat seedlings 0.30 10.0 1995
bean sprouts 0.034 5.0 1995
New Zealand Corn sprouts 0.039 5.0 1995
Alfalfa sprouts 0.070 5.0 1995
Bean leaves 2.60 20 1995
Canada Carrot 0.0265 10.2 1971
0.0374 4.7 1971

AEETE goro] ulg| U} Lelelop A 5 HAGOE DDT AHgo] R S/l DDTo that A7t A% 719
3 o FelA A480] ool FA90R Ao H20 DDT LA B v ] Aee Ao s
O YUtk AETE @bl uek FolA DDTE HEHOGEA Belo] utet Belelon glom, 20084 ofF A%
o EF HUEY A3t 5734 FAML 2EHA got A7) BaKe] A7E4) ggkort, A DDTH/L 2GH Eo
WA ARS R A 7H] AR BH(Gallus gallus domesticus) 14 DDT 4 %o] 2&ge] whet A7) Baxo] A2 ek,

]:Iﬁﬂ

=
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AA FEydtol= 47 FARE 9 S4hEo] thsto] DDTY| | th3hF5]-8- % (maximum residue limit, MRL)O] A4 =0} Q1oL
SBA EY 5 &4 Hyto] tigt 71 vpdEo] QIA] gt mEkA 2 Aol 20179 A5 BAM] ShkZolA AR AR
St YAlE7He AltE gollA DDT A&e] A&E A9 & WAt £ 545 W22 DDTRY IFds A
ot ESE ZEo] tiet S0l EGEE T A olsA 1 E Askro] s AR wetetglon Q@ Hux
Aot ¥ 53R 9 EF E ZE0 Higt ARTF 2ARE FPoktt

i

R4 DDTRY 52X £ U B2 5 HRSAY 2
2 Ao A= AFO P ANA IAISHIL Qli= DDTS] MRLO| R A 2Jo] &5to] H3tghE<2l o,p-DDT, p,p'-DDT
a1 o & 432 B4 1 92 FFOE St BEY $ DDTY & 9 A
HLE QuEChERS(Quick, Easy, Cheap, Effective, Rugged, Safe)¥< thA WSt giof wat =345t th6,7]. AFHTF EFS
50 g2 AZFEtA T 0] ATFSlal, magnesium sulfate 20 g, sodium chloride 5 g¢ & sodium citrate 5 g 7}t TFS acetone
150 mL (100 mL+50 mL)Z 2A|7F B2t 23] A& &3} Acetone F+EH-E 40°COJlA] rotary evaporator (IKA RV 10 Digital,
Staufen, Germany)E ©|-&5}o] 79} 553%E th3 acetonitrile 4 mLZ A-&3)5t3L, ©] ¥ 1.5 mLE F5}%] QuEChERS dSPE
tubeo] W1l 587t A5} o] 3,000 rpm £ Eof A 107 YA E T (Combi 514R, Hanil, Incheon, Korea)3t th2- A5
0.22 um syringe filter2 oJ¥}S}al gas chromatography(GC, Agilent Technologies, Santa Clara, USA) - micro ECD (LECD)E
o]&-5to] Table 29] 7]7]2714 EA5H3AcH(Fig. 1).
AFH FE2 10 g2 AZEkA || ATFLaL, activate carbon 1 g, sodium chloride 1 g & sodium citrate 1 g& 73t

= acetone 150 mL (100 mL+50 mL)& 24|17k &<t 23] A& FE3130et ofsh e EQF A Fdet o= 24513
ot AH e AskeE 1 LE 282 7] %711, dichlormethane 100 mL¥} 50 mLE 23] $=&5}al 23|83 dboto] ¢ =3t

2 acetonitrile 4 mLZ Z-855}1, 0.22 um syringe filter2 JT}5}T 7|7 B4 EQ 9 & BT} 22 ypHo 2 BXM5}
Aok Al AR 459 EFHEZEALZ 0.01~10.00 mg/kg FFOE FA|5I] GC(UECD)ZE #A13F & HgA 2H/dst 43t
A E49] HEE A7F p,p'-DDE, p,p-DDD, 0,p-DDT, p,p-DDT &2 & ZFz} 31,075, 32.190, 32.294, 33.3365-0]91.2.™ Table
33} o] 4F0] HFAA BF AAAT7E 09 oo ® G2tk

o}
HO

g2 A
B9, 25 9 B0 ZAMA) DDTH E5H24-2 ZHZE 0,022} 0.04, 0.013 0.02 mg/kg H 0.023} 0.04 mg/L ~FO 2 A &s}
11, Fig. 39] AAY B S 5 L BAISIL Table 29| 7]7]270A GC-uECDE #A413F th3 HigAlol tidste] 4h&3t

Table 2. Gas chromatography conditions for pesticide residue analysis

Injection volume 1 L
Injection mode Splitless
Inlet temperature 250C
Detector temperature 300C
Stage Rate (°C/min) Temperature (°C) Hold time (min)
Initial 80 5
Oven temperature 1 5 150 2
2 10 240 3
3 20 260 2
Column DB-5 (30 m x 0.25 mm X 0.25 pum)
Flow (mL min™) 1.5
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Soil (50 g)

4

-

Extraction (Shaking, 2 hr)

L ( Acetone 150 mL (100 + 50 ), MgSO, 20 g, Sodium chloride 5 g, Sodium citrate 5 g)

L 4

Water (1000 mL)

4

Liquid liquid extraction
(Water 1000 mL + Dichloromethane 150 mL (100 + 50))

4

Re-dissolution
(Acetonitrile 4 mL)

Filtering
h ‘ Filtering
Concentration ‘
‘ Concentration

4

A 4

Clean-up (1.5 mL)
(QuEchERS dSPE, MgSO, 150 mg, PSA 50 mg, C;5 50 mg, Shaking 5 min)

¥

Filtering
(Syringe filter, 0.22 pm)

L 4

[
[
[
[
[
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)
)
)
)
)
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A\
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(Syringe filter, 0.22 pm)

4
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- - — — - \ )

(A)

(B)

[
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)

¥

.

Extraction (Shaking, 2 hr)

Acetone 150 mL (100 +50), Sodi

chloride 1 g, Sodi

citrate 1 g, Activated carbon 1 g)]

¥

Filtering

a4

Concentration

4

Re-dissolution
(Acetonitrile 4 mL)

¥

(QuUEChERS dSPE, MgSO, 150 mg, PSA 50 mg, C;5 50 mg, Shaking 5 min)

4

Filtering

(Syringe filter, 0.22 pm)

¥

)
)
)
)
)

GC-pECD

©

Fig. 1. Methods for extracting, purifying and analyzing soil (A), water (B) and plant samples (C).

=0t A= BZRY dee AESHAH. EY0l oM 3E&2 DDTR 635 L7 74.4~102.3%, JHEZHAHRSD)

14~35%2 SEAEH0NA Bl 3|58 70~120%, RSD 10% O|jo] AL =1 A7E Yeiw, 4

Quantitation, LOQ) 0.2~0.8 pg/kg HA ATt

St

hus

Al(limit of
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Table 3. Linearity and calibration curve for Gas chromatography analysis of DDTs

Pesticides Regression equation Correlation coefficients (R?)
p,p'-DDE y = 4532.5x - 601.51 0.9920
p,p'-DDD y = 2540.1x - 614.77 0.9821
o,p'-DDT y = 3577.9x - 352.87 0.9942
p,p-DDT y = 34853x - 680.23 0.9878

Table 4. Recovery of DDTs in soil, water and plant

Recovery (%) LOQ RSD (%)
Pesticides
0.02 mg/kg 0.04 mg/kg (ug/kg) 0.02 mg/kg 0.04 mg/kg
o,p'-DDD 101.3+£3.6 102.3£1.8 04 35 2.0
o,p'-DDT 98.0+1.5 103.2+1.1 0.6 17 1.1
ol o,p'-DDE 87.4+1.2 86.3+1.4 0.6 14 1.6
oi
p,p'-DDE 89.7+0.8 87.8+1.2 0.6 1.2 1.6
p,p'-DDD 84.7+1.5 84.3+1.2 0.8 17 14
p,p-DDT 80.7+2.0 74.4+1.1 0.6 22 14
o,p'-DDD 77.8+2.8 82.6+2.2 0.02 36 2.7
o,p'-DDT 77.3+1.7 77.8+2.8 0.03 22 3.6
o,p'-DDE 88.5+3.2 85.0+2.6 0.03 36 3.1
Water
p,p'-DDE 76.5+1.4 83.2+2.2 0.03 1.8 2.6
p,p'-DDD 88.9+1.9 89.5+1.5 0.04 22 17
p,p-DDT 88.7+2.6 88.2+2.8 0.03 29 3.2
Grape 86.4+1.6 76.4+2.2 1.9 29
o,p'-DDT 3
Apple 84.3+1.8 74.7+1.6 2.1 2.1
Peach 80.4+3.4 78.2+2.4 4.2 31
p,p-DDT 3
Bl Pear 86.2+2.4 80.8+3.2 2.8 4.0
ant
Peach p,p'-DDD 784+1.6 83.2+3.0 4 20 36
Grape 83.4+24 78.8+2.4 29 3.0
Peach p,p'-DDE 83.4+2.0 76.5+2.3 3 24 3.0
Pear 86.4+1.4 92.4+2.2 1.6 24

=0 o142 DDTFE] 3J54E2 76.5~89.5%, FHEZHAHRSD) 1.7~3.6%% 5ZAEHoNA dsh= & 70~120%,
RSD 10% °JHje] 24 $5ot= A4S YEHY Y, A3 (limit of Quantitation, LOQ) 0.01~0.04 pg/L ¥ oAt} 2-&E0]
00149 DDTH 35&2 Ei=, A HiE AR J5g AdS ST S5E2 74.7~92.4%, JHEZHZHRSD)
1.6~42%% FEEHNA AFdh= 3& 70~120%, RSD 10% °JHe] £AZ F5ok= 2A3E YEAL HF A (limit of
Quantitation, LOQ) 2.0~8.0 pg/kg HYHThH(Table 4).

QIS 3ty
HIAFAI A 9] AU RALS 0] 851 QXS ZAJ5It QEX T 3D 138 =2 739l Surfer (Creat an Immersive
3D, Golden Software, USA)E o830 710l SlojA] 2 HYlw 9 Ui AAA|o} ALSA4, Al BEAE AZ T3 A
252 QU0 oA B BEER 740 A7 A1 L FU9 SAEE Teo] ol U PR et
(Fig. 2).
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Fig. 2. Planar view of DDT residue by soil depth using SURFER (planar view).

YA L E 2{0|2 DDTR ZHRE Z=A

WA | £ Zold DDTH 5 2AF ATks Table 59 2900 HEOAL 571 S 38o]4 199 mg/kgOi
N e SEow PEEAT, A AFF T 3W AR F 3040 om ZoJoq AT AlmoIA Hoh 489 mgkg FEOT
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Table 5. DDT residues by soil depth in contaminated poultry farmland(mg/kg)

Sampling
site
St 1 2 : 4 5 6 7 8 9 10 1 12 13
(cm)
010 074 162 199 100 142 053 071 088 120 048 055 090 082
+003  +009  +009 004  +006  +006 006  +003  +005  +004 003  #006 =005
1020 107 149 162 161 135 123 18 061 091 08 080 132 066
+005  +006  +007 007  +006  +007 004  +006  +005  +006  +005  +006 =003
2030 113 145 314 191 270 098 116 069 131 083 094 094 056
+006  +007 4015 009 015  +006 006  +003  +011 009 012  #009 =005
2040 155 012 489 119 183 033 013 016 031 020 046 084 022
+010  +003  +016 006 015  +006 003  +003  +005 +003 006  #006 =003
4050 062 012 050 034 28 008 009 008 008 011 028 013 016
+005  +003  +004 003 012  #001 001 001  #001  +002 002  #003 =003
021 047 135 011 008 008 034
" *
>0-60 ND*  ND  h0p 003 009 NP ND ND 503 000 000 002 NP
006 013 0.0 004 011 012 049
60-70 ND - ND 500 001 002 NP ND  ND 000 +000 000 003 NP
006 013 007 006 001 004 007
70-80 ND  ND 1503 +003 003 P ND  ND 503 003 003 =003 NP
002 007 004 004 002 001 001
80-90 ND ND 1500 x000 000 P ND  ND 500 000 000 o000 NP
002 007 005 0.01 001 003
90-100 ND ND 600  x000 000 P ND - ND 500 > 000 =000 NP
100-110 ND  ND 36%20 ND f(')%zo ND ND ND  ND 36%10 36(())10 36%30 ND
110-120 ND  ND 36%10 ND fé)%]o ND ND ND  ND ND 36%10 f(')%zo ND
0.01 0.02 001 001
120-130 ND  ND 0 ND D2 ND ND ND  ND ND e ND
0.01 0.01 0.01
130-140 e e L. - IO ' ND ND  ND ND ND O ND
140-150 ND  ND ND ND ND ND ND ND  ND ND  ND 36%10 ND

* ND: Below the quantitative limit (0.0008 mg/kg) of the analytical method

SH AT HF-2e] Aol REED 20~50 emol| Fle EFOIA B w2 &2 HETFo] HET 53] 30~40 em A
H =7 HEHLAL 5060 emE 71H 2 F43] S5t ol EET} 9F0] kg F o] 9lof fA AR 7HsAdo] o]
DDTY] o] &Eol& AL watdth &3t 31 58 121 Ao A= 100 cm Zo]oAZ DDT H|gFo] HEE 2 150
cmo]A] B A& olstE UERT 150 cm o4} 0531 & A0 UEhdT: DDTHYF HiRE AEH EQylol:
50cm ©]812 ZE74%E Zo|F0H, DDTRHE 2o 79 =4 g1 o] Za 2ol 4B o] of2e olssty
ERE A3 7] g Ao® AmEY B 240 gt #7140 AS5ATIE Bast

AR 2R 2| DDTE HEE
SFALLELE 500 mol A 2000 7] ARE AT Ao BIL Tale o3k Bl 5, A, 4 3Pl Az A
AZoIA DDT7 AEHT 52 o) A= AH ARoIAE 24 oleh. Aol 52 3 1500 m A%, A%
D T R A O
o] E#1USH DDIF/H AEHUT. 53] U5 FFOE 500 m Holgl A2 A AN 010 mylgO 7V 2 ATl
AEHAO ARl EEA otk
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Table 6. DDT residues in soil at varying distances from chicken farms

Direction Distance (m) Residues of DDTs (Average+SD) (mg/kg)
500 0.07+0.01
1000 0.06+0.02
East
1500 0.08+0.01
3000 <0.0004
500 <0.0004
1000 0.02+0.00
West
1500 0.06+0.01
3000 0.05+0.01
500 0.10+0.02
1000 0.01+0.00
South
1500 <0.0004
3000 0.05+0.00
500 <0.0004
1000 <0.0004
North
1500 <0.0004
3000 <0.0004

Table 7. DDT residues in surrounding soil and cultivated crops

Cultivated crops

Residual amount (mg/kg) in Soil

Crops Residual amount (mg/kg)
0.85+0.02 Garlic plant <0.003
0.62+0.01 Welsh onion <0.003
1.4340.01 Kimchi cabbage <0.003
1.84+0.03 Spinach <0.003
1.36+0.02 Jujube <0.003
0.08+0.00 Apple <0.003
0.02+0.00 Radish plant <0.003
0.06+0.00 Rice plant <0.003
0.10£0.01 Soybean leaves <0.003
0.01+0.00 Sweet potato plant <0.003
0.05+0.01 Chili pepper leaves <0.003

HEXS FH EY, X[ot % 22X S DDT TR =A

oAAAT AR A A 272 AFE A A2 F DDTE BAs) 2 AT, Table 73 o] BF BAWe| A
njgto g BAZHUT 53] EUoIA 10 mgkg oA AEE A4 091 EoolA AT E7 B ARG WA QI ¥

584 EY 3 km7HA = 0.01~0.1 mg/kg 02 FEA 0w HEHUou HAME U B4 ASkrol A= DDTR7E HEEA
oottt St vl (Allium sativum), FIH(Allium cepa), B|S=(Brassica rapa), A =X|(Spinacia oleracea), WF(Ziziphus jujuba),
At (Malus pumila), F-(Raphanus sativus), ¥(Oryza sativa), 5D (Glycine max), EOFE(Solanum lycopersicum), 115 5 52HE2
9% DDTS7} #7250} QHHE 202 AL, ol DDT 28 EFolH 2B Fo-olBEo] Wl B A2 Kol
271490 Q771 BRw Aew wek,
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2 E
& A7 40 B ASAR AREE Fol gle DDT 420l 20174 35 A4 "2 ARsshe A7l Al golla
Z50] dAZ ¥3)7] A8 B =AU DDT &2 oA 19454 o]F HZ(0], BF FANLE == o] 1958 FH

oFo &2

4] 5171= o] wHell AFEE e, WiHA nEHEAE B AHA 1971d0] 23 A7) v|A= FF T AF(A

) ¥ EY ARAY SAR 5oz 7P FHaEHUeH 197390 HAEo R ARgo] AW FAEHUT

DDTRH 2 &7t H A 54A ARG ZAPIA FAFE W EYF 0~10 cmO| A= 0.48~1.99 mg/kg, 10~50 cmOf A=
0.08~4.89 mg/kg, 50~100 cmO|A] 0.01~1.35 mg/kg, 100~140 cmOJ A= 0.02 mg/kg ©]3t2 AEFHACH 140 cm o]3tof| A=
EHEHAUT 53] 30~40 cm zlo]oA DDTH7} |t 4.89 mg/kgO = HEHUL, 2lo] 2 HAZ| o ® HEFo] F4asto
140 cm o]} ZoloA= EHEHUH

B H AR AR /12 WHE A EY 3 km7ZHAlE 0.01~0.1 mg/kg 082 HHA 02 HEEFIOW, WS, Xk
(Vitis), ERtE, W, Alah, 2, di1t, F, 5, 297 (Ipomoea batatas) & S¥ES Z5F DDTH7I E4&5 0] QHHs o=
SRIF AL, FAPGONA 717k DA EoA T DDT7F LAH 20 & SRIEI: &=2] DDTHO| et # 7|&2 vt
9] AF 5AA EYFY 712 0.7 mg/kg AAE 0] JloH, TN = 7HF AN 71 0.06 mg/kgl & A7 E o] TE L
ot FY oA Z=, 4L FEF, 2o A 212 0.01mg/kg, 7F 117] 0.3 mg/kg, & 0.1 mg/kg, E--F 117] 50 mg/kgC &
F 7587 (MRL)0] HAE 0] Aoy EfoA= #E] 7|Eo] HAE YA gt

U 544 5 IRt =7 RUEFHY foiEd Pue et k82 w28 A s YolA 19959 5E 1998
U7 EFHHARAL Al 49 1577|2510 = B, AEANIA] B, T B, Y B Hishe] 50~90 59F Aol Higt
ARsHEAS A 24208 534 § ARet 2A: SE5ASAH Az wet A= F8 = EF(1999,
20034), AR HERA] ESF(2000, 2004), - E (2001, 20059), T EF(2002, 20061H)Z RAFSIIEE olojA A% F
Wa2H A 44 29 AH £4H2008~20114), iz A F 5oF 7T £AH2013~20149), A= 4| F SFEF
FAH2012~20149) 9 74 F7194A 58] RUE T AFI(2015~20179)2 S5t th 521804 = Mg 501
4 4 f714E 59 B -Ado Bt HE 11200 ZASH] 20179 sIAET 5AE Y] A RA D HIE7E TAIQE
TS0l 384 BT 5U-E&0l diste] =71 ARt HUHTF AS AT RN R £X Wy 384 4
& mfofote] sASEEAT P EARE F4hs ARt 7IRARRE E85tal k. S FA = falEd di EYY 2
7182 23% SFeEAo] disiA EFEBEARY Ao 271 qiF Veo s ERFste] wEstaL Qi o] F okl
et EFLAe-H7IES FrIdsRE ot 71E(1A 9, 22 9: 10 mg/kg, 3X%; 30 mg/kg)e] A E o] o] Fuiol] AR&St
Z7go] 71 wokoll gt #E7F Bagt Aeolth AA IRdR71FEE (POPs) ol #E|H I = A=t & BF%4
F71sokRol gt R F71EE740] HA| il lo] 7I&E4AE BT A o= wohHrh of¥l DDT LA oA AE o]
R AT A= 7100 AMESHAE POPs (persistent organic pollutants) &2F0f] et AHet HUE P S/ H712
s Aol etk 24291 wE|7F B ashh= A AlARSHL glon, Q=4 tiet R KU P g7 A+
(A FAE RS S AT RS A & s 7P aEQl getolth 53] AE Aol ®ol ARSEH A
DT, endosulfan 5 F/0] 71 F7194A 7ot A5EF FofolA A= #4E 74 7lede=dy &7 sHl
o Atel AUt HyE o] Qs w0 Wol ARGEHIY B8 54E F5-0lqT B7FE 58 A e

dd 5 o Wjtol Wed Aor Atmdr:

0|
N g

-

fr to

£ g

HN

>
=
-

= 5l gy
Q¢ SIS 5HX| HE, ME Z0|E TA

Az AF+= DDT7F LA Alft AYAER|Q1 A& 4] 5tFs 2 XA £t EGAEE 2F FATAH,
Ui S=(B. rapa), F-(R. sativus) 5 2= AZA] D EO] t(Z. jujuba Mill) ZERA|LE ALK M. pumila Mill) H5 Qe S &
13304 Zlo] 10 cm TR LF XFH2 0~50 cm, ASIAAEL 0~150 cmZHA] A Fsho] ZHo|H 7S ARSI tHEFg. 3).
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Fig. 3. Soil sampling locations and depths in the chicken farm and surrounding farmland.

ol RARE 50 em¥ 3AHA] A|RAHE Yoo ARAH A He H ARSAIS g5 AiA] 7 Agos el
40~50 cm F-2oA 7MY w2 £EL 2 HEE AW A4St DDT7F AEHA Fe o7 245kt B3 L @AM

QUM A W, T 5 AR W ASEE Akl Bastaln.

Z 524K EE 7{ald ZA}
AEAFE DD 2. AE A AA AR A4 SeFe 79 5AANA SusdTh 0AHS FHOR 5, A,
o, B APFOR 3000 m7H 500 m¥ ARE AHAAT ARA, A, APAG 9 S

1 kg ol R251ckFig. 4).

x|

Fig. 4. Soil and plant sampling locations at various distances from the chicken farm.
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FH 5AAY AL EF AFA @] Al AES BT AfFst] Feol S SISt AR ARSI,
A ARRAD WOl = UFoA ] (Castanea crenata), Zr(Diospyros kaki), 44 W 23 (Ginkgo biloba) Q& 3|5t o,
W AR GO A iS50 E7M(Perilla frutescens), ¥i5, - X IH(Allium fistulosum)S NFSHAT. 2HaS AFT 2e AF 9
S REE AFIoto] FA AR M Aot LPA9] w7l &5 TAANA AF S
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