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{ Abstract |

Degradation characteristics of insecticide diazinon in upland and paddy soils under laboratory conditions were
mvestigated to elucidate the effect of raw pig sturry (RPS) and processed pig shurry (PPS) treatment. Soil (20g)
was freated with RPS and PPS by standard rate, double rate and triple rate before treating with diazinon
(0.5mg/kg level) and incubating at (25+2C) for 60 days. The half-lives of diazinon in the untreated upland
and paddy soil were about 28 and 22 days respectively. The degradation rate of diazinon was faster by 5.0+1.2
days in the paddy soil than in the upland soil independent of fertilizer types. This result indicates that soil
moisture content affects the half-life of diazinon probably by hydrolysis. Degradation of diazinon was faster
in RPS treatment soil than in PPS treatment soil. The more amount of fertilizers were freated, the more rapidly
diazinon degraded regardless of fertilizers and soil types. Based on the results obtained, degradation of diazinon
in soil was definitely influenced by soil water contents and treatment of those fertilizers.
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Fig. 1. Chemical structure of diazinon.
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Diazinon[O,O-diethyl O-2-isopropyl-6-methylpyrimidin-
#(99.2%)-&- Chem
Serviced A} +918}41 31, acetone, dichloromethane2 HPLC
&, sodium chloride, ¥ sodium sulfate™ GR-& ARE
3tath 7H9-27](R-114, Buchi, Switzerland)= AR 3
B 52 A ARSI

4-yl phosphorothioate; Fig. 1] #&

SA EY U ofH|

2 A AHH BEYE
(=EPE F7% $94 *1";%' shal FHA g abele K
LAl A AHstE oM, A ok S48t 2 mm A
£ ZIAA ApEatgiti(Table 1).

= Aediety FUAEIHS} 4 AA 5T &
HEAA Yoz Seld(slury) A4S BxzA, 7t
A& ARA 2 AR IR =EHs](raw pig slurry;
RPS) ¥ @714443k2E o} 8ote] T8 | 7-Hui(pro-
cessed pig slurry; PPS)E ARgstg o oinlo] Alggke

ofH] & AAAES S &R 5%1"3}5«"‘14

oHH| ¥ 2| &z2

R 600 g0 3R4E ol§3t] BYPRE THEY
9} 60% 4> ok 25+2C FeolA dFUFL
Al oK preincubation)t &, 747+ EFo RPS9 PPSE

&, 7SR 2, 3 508 AYsti, BE AT
7} 0.5 mg kg' %0 HE & oFA|(diazinon) & A3t &
FUsHA £kt Table 2). Z2F AEtuich E9F 20 g &
2UNY(TA7] < 3RHE) Agete] 52f Aol Urof Hal
LEORS £2) 15 em Lr_o] 7 zmas iH"l DP_/’\_/\}'EH;*} g
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Table 1. Physical and chemical characteristics of the upland and paddy soil

Particle size distribution (g kg'' i Exchangeable K
Soil Texture (g ke ) pH Orgami ¢ renanged _[e
sand silt clay (g kg {cmol kg™)
Upland Sandy loam 637.0 290.0 73.0 74 7.0 1.7
Paddy Sandy clay loam 3153 446.3 238.4 6.5 5.0 22
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Tabel 2. Application amount of pesticide and fertilizer
.. Fertilizer
Pe.stl_c ide Treated rate (mL / 600g soil)
(Diazinon) type :
Standard Double Triple
300 18/ 600 g soil PPS 60 120 180
(0.5 mg ke') RPS 80 160 240
GC 717|124 =2 EY AR #MF % ZF diazinon? E4

E9F £ diazinon® B4-L flame thermionic detector
(FTD)7} 2% Shimadzu-2010 GC(Shimadzu, Japan)Z
A28} Table 3).

é',l

L4
2

Diazinon B ZTM
78 1000 mg Lo}
=2 ZA% §0.05,0.1, 1.0, 5.0 mg L9 557} H=
2 acetone 2.2 3|AAJA ZAFAT, 1 L GCol| Z9)8}

of ®EHFAE 24l

ZILO

Diazinon 3 o2 diazinon FHT-L

|

EY F

diazinon9| 2|+&
B9 /\]E 20 goﬂ ZYz+ 0.5 9 2.5 mg kg o] HEE dia-

zinon 3-8 Xiﬂ]b’} L acetone 100 mLE F7}5ta
1ARZE 2% —?—%ﬂi‘i . o] £t #2288 Whatman GF/A
filter paperg ©o}&3| 5?40445} , 50 mL9] acetone &
-r7} A& sk} of g 40°C oJ3loll A & 7]E 0143t

=3 5N 23 AE4 10 mL D F7<4= 90 mL
A715E & HdlojFo) €71 dichloromethane 100 mL
9} 80 mLZ 23] HMBu]5}e] 83}t Dichloromethane
22 F4 sodium sulfateE EHA A 2L A3 4
0C olato A 7t &23) the, AAE acetone 4 mLZ
ALt 1 uLE GCo FY3}to diazinon? =2 2
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ok 7] B 247 o0, 3, 7, 14, 28, 42 L 602
zpol) Z47ke] AFEo] A EGAE 20 g= AF|sHo]
diazinon?| 3|4 AT FUg Wyozw RS9

o _
At g o
E = diazinon EAMH sl

Diazinon®| EZ72412 0.05 mg Lo 5 mg L' 77|
e HPor AAARRY)7E 0.999 ojAfo|girt.

EY % diazinon®) 3+& AP 5% 2499 58
S ZRAR= Aog BXE AR diazinon ZZEEHS
713t & Gz &6t 3y Aslsick. B
B 89 &4 ARotE IR diazinon®] MFE A7
7420|191, TESY, =EY B FHHe WHyas

Al
2]

L ofo =
L. o2 T

S

& ANEET 0.5 4 2.5 mg kg F RN 22 @
E‘%}—E— 110.73 113.8%, =E¥2 96.52} 94.0%0]31oH
(Table 4), o] ATR= Hoke] SEAIG7|2T Wold] A
S 70~120% 222 UESIYTHEEATH - HERSY
3, 2007). #|AAE%H Minimum Dectection Amount; MDA)
< B4 A=nEI@A AT ol 2 u]of 3u) oj4fE
e 59| & Ut baseline S 27 F peakE ¢

[o]

3 2= QL Haekolct. AZ3HA(limit of detection; LOD)=
HAAEY, AEF 9 BA2AF0 JAuE & s}

Tabel 3. GC operation conditions for the analysis of diazinon in soil

DB-17 (0.25 mm ILD. x 30 m, film thickness 0.25 pm, USA)

: 120 (20C/min 1) — 280C (2min)

Instrument Shimadzu-2010 (Japan)
Detector Flame Thermionic Detector (FTD)
Column
Temperature Injector : 260TC
Detector : 280T
Column oven
Gas flow rate carrier (N2) : 1 mL/min
Injetion volume 1 u
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Fig. 2. GC chromatograms of upland soil extract. (A; Control, B; recovery at 2.5 mg kg'l)
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Fig. 3. GC chromatograms of paddy soil extract. (A; Control, B; recovery at 2.5 mg kg'l)

Tabel 4. Recovery and MQL for diazinon in upland and paddy soils

- . .. Fortified level Recovery LODY MDA
Pesticide Soil condition _ N
(mg kg') (%) (mg kg') (ng)
0.5 110.7
o Upland 25 113.8
Diazinon 03 963 0.01 0.05
Paddy 25 94.0

“LOD: Limit of Detection, PMDA: Minimum Dectection Amount

of A (1ol o8] Fi&st 4224 0.01 mg kg'o]gich

LOD (mgkg")=

[RAHS < GC A A | 282K mL)

x 3] A4 / [GC 912Kl x Al&3Kg)] (1)

EY 317 xj0[of U2 diazinon B2 HE
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=2

2 Ao =g U WhEok X704 olu|o] 22 gl
71 AJEERE 2k §718 A8 42 diazinon?] AF

ZF HslE AHEQroy, EoF F diazinon®] ZHEF H3k=
first order kinetic model& AFE3lS BEF7| & F151o] H]
314 th(Fig. 4, Table 5).
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Fig. 4. Dissipation curve of diazinon in upland and paddy soil by treatement of different type and application rate of fertilizer (U;
Upland soil, P; Paddy soil, PPS; Processed pig slurry, RPS; Raw pig slurry).

Table 5. Half-lives of diazinon under different type of fertilizer

Half-lives of diazinon

Soil condition Application rate

NA PPS RPS

Standard 28.8 253

Upland Double 279 259 239

Triple 24.4 20.5

Standard 21.5 21.6

Paddy Double 221 217 18.2

Triple 19.8 16.0
F& A7 70 gkg’, 5.0 gkg' 2 2 2Jo]2 Holx Qoo A5l diazinono] £ &) 23t 7k dFE W A
W(Table 1), REFET} G427 =EFlA #aA £ ©& ®elr}. Cyflutrin, mefenacet 5 CJR29] 5oFE0]
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£57F F718h, o Fokg VAR ol g3k EY v E
o} B4 Fiol 3t Ao HirEo] Yri &, 2003;
E 1992; % %, 2000). E3} diazinond 47e] AL Ab
270K iRt & Hs Ao g ¥A 9lEg(Tomlin.
C, 2006), ¥ AHof o] g% WESY, =EYF| pHi 27} 74
o 6.5 LEYFRT =B e pHYL diazinon?) £3j4;
ol Y5 S o] ZloE Eelrk ol#gt A= diazinon
9} 7ol tigk oA o2 AT At dA)ske el
ArhKu £, 1997, ¥k £ 1998).

4 4 5, 2004), ¢ 51999, 2004)} d o]

EEER| 9] Algo] BEYEAY B U v biomassE
F7HAIRIT AL B gk v Qlek &2 Ao A diazinon =&
oFe] BE A e)olA gkt WE a4 E 2
oy, AEFME FA| 7HFEEAR(PPS)Y 71T A
2 e AQdt HE du] Aol FAE|LRch M2 A
EHH A, EFRACEEY, =EPH T AHelo] PPSe| ]
stof FRHU(RPS) Aol A w7 4 At of 2
A0 Uehgth HuE Hueia) o TEFT =Eg]
A9 diazinon B 2hzk 2R, 20 Aw & Yelydth PPS
4 RPS Aol w2 FA e tete] §hr] 2jolE AlHEd
R oFol A o]/} =E ol A9 Apolo]| vlste] oF 1.6+0.4
d Ao 2A vepd HEG)| 9 dn| A 27}t diazinon®] &
Ao o T QIS nAe AR YEHTh EE 99 A
gjgko] fopiof whet diazinond) Eaj& w7t welglo 1
AIH= PPS Hr} RPS A2jAlof] o A vebgtt whepA
E% & #7159 F717} diazinon®] Eafjo] Hg& v A
o7 Hrhun HEY] AL dn|o] Ao gt 7 F7t
T ook AR P v Aom AlRgh

g2 E

EY wgr17H60Y) 59 AFA| diazinond HHE oFofA]
74.5%~87.5%, =B 83.9%~91.0% AT B3|
& Bk Bk SR} Altglol Hn] A zle| wlat
of Au|A e oA diazinon®] E37} We] Yojyto, 7t
FERAR|(PPS)Ert EEHH(RPS) 04 o % w2 Boflg
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& Bk E3 AM[F| woldes 1 Fejr)h o wEA
Uep §7189] Fegol diazinond] E8jo] ¥F& A=
ZAo® Holrk ®e Hnl9 FHoF Bl o 5.061.299
W7ol 2 PEGET FEHY EREYIA | WE £
&g Rof diazinon?] #3i7F EFE 9 pHol ot 9%
2 ure Aoz Py

[e

#Ael 2

2 A3s Rl <A|tfalAl A 7| s AR (Eco-
technopia 21 project)” 2.2 Ak JHA Q).
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2 o AFA diazinon? BEF F 7MEEx 9 1 Alu|e] up2 BajEAS ot YEYT =EY 20 gofl 29
H|(RPS; raw pig slurry)@} 7355 )(PPS; processed pig shurry) & 7158, 201 % 3wl £ 02 715t & diazinon
0.5mg/kg S A2jota 609 F2F F2uH25+2C, A2 7)3MHA AlZHate] w2 FoF) Bl % HVIE AR
o 443 Ao 4 RS EaGp) duson Ul 92 2 24 B2 bl Dot 1
FHY dEglo) PEYRT =EYA ok 5.0£1.2% 71 B v E Bl EEYOA TheEol ot e dojd
& 9238k 2= 9ojrh WESF =E9F BT PpS Aa]FEch RPS xia;ow diazinon©] ©&- W27 Eaf=|glon, H|g 9
NH|Fo| G481 Foli7t BaA veht o g2 5| E 2o old Aike EgEEE 2 A9 Ao o3t
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