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Pesticide Residues in Soils, Sediments, and Water in Different Soil and Water Conservation Techniques
of Mountainous Watershed Agricultural Areas. A Case Study: Land Development on Highlands Research
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Nattanicha Prathummintr 2006: Pesticide Residues in Soils, Sediments, and Water in

Different Soil and Water Conservation Techniques of Mountainous Watershed Agricultural Areas.
A Case Study: Land Development on Highlands Research Station Ban Boukjan, Tambon Samoengtai,
Amphoe Samoeng, Chiang Mai Province. Master of Science (Sustainable Land Use and Natural
Resource Management), Major Field: Sustainable Land Use and Natural Resource Management,
Interdisciplinary Graduate Program. Thesis Advisor: Assistant Professor

Pongsant Srijantr, D.Trop.Geog. 179 pages.

ISBN 974-16-1104-8

The objectives of this research were to investigate kinds and amounts of pesticide residues in soils,
sediments and water from different soil and water conservation techniques and, to compare the effects of different
conservation techniques on pesticide residues contents in soils, sediments and water in agricultural areas of
mountainous watershed at land development research station on highlands areas of Ban Boukjan, Tambon
Samoengtai, Amphoe Samoeng, Chiang Mai province. The results showed that triazophos was found in the
every soil samples from all plots of different soil and water conservation measures and in soil samples collected
before cultivation season with the range of soil depth between 0-80 centimetre but it was not found in soil
samples collected after cultivation season. Prothiophos was found only in surface soil before cultivation, and
paraquat was found in soil samples of all plots and all depths of soil profile both before and after cultivation
season. In addition, triazophos and paraquat were found in sediments either with the application of conservation
measures or without the application soil and water conservation measures, including cultivated plots with
different soil and water conservation measures. For water samples, ethion was found in the use and not use soil

and water conservation measures, but it was not detected in water samples of conservation measures plot.

When compared the effects of soil and water conservation measures on quantities of pesticide residues
in soils, sediments and water, triazophos and paraquat were detected in the area without the application of soil
and water conservation measures more than the area with application of soil and water conservation. For
experimental plots with difference soil and water conservation techniques, triazophos and paraquat were
detected in the highest amount at the plot without application of soil and water conservation measures and with
pesticides application, followed by the plot with vetiver grass strip, the plot with natural grass strip, the plot
with hillside ditch and the least amount was detected at the plot without application of soil and water

conservation measures and without pesticides application, respectively.

Student’s signature Thesis Advisor’s signature
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d‘ A A 4 o’d' ] a
2.6 Lﬂii’]QM@?W&WﬂWﬁ@]iLLﬁ%Qﬂﬂimﬂu"] LU AUNIUN YN (muffle furnace)Iﬂ

v { . < v
1AIANMINAY (descicator) 1T UAY

4 a Jd oY 9 [ a d
2.7 113030399R3 RN 1T 1an3 1wl (gas chromatograph) d113UAT19 NI

Y 1 4 o 1% Aa o ! 9y ..
A13ANA1INQUEI NS lunoaWoav0auTHM Hewlett Packard J1 6890 WIDW auto injector

Y = [ dy
HP 6890 ﬂjgﬂ@ﬂﬂjﬂi’lﬂaglaﬂﬂﬂqu
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AI9579 (detector) ¥UA : Flame Photometric Detector (FPD)
#7011 (mode) : Splitless

o 4
ADANU (column) : DB-1701, 30 m. X 0.32 mm. X 0.25 um.
YTaensnaan3ed (injection volumn) : 1.0 JuTnsans
[2) @ a . a A (% a aa J ~
MYAINIYUA carrier gas : LYY (He) 'ﬂﬁﬁ'lﬂ'lﬁllrﬂa 1.4 UAANTNDUIN
9] @ a [ A aa [
MFAINYUA make up gas : Tulasau (N,) 6A51M3 lvia 30 Jaaaasaoui

- DI (Air) 89131013 11a 100 Yaaansasui

'laTasiau (H,) 6a31mM3 1via 4 dadansaoui

k4
@ ~ Y

Tdsunsugaungd 5210199 9rua 52.50 w1l Taeldguigiisudu(initial

Y
o U

= 1A a A dyd
temperature) 80 OIAUH QLT @gmm‘ngmiumﬂunm (initial time) 2.00 WIN NINTUIAT

E)

H 1 1 v
msldsuntlasvesgurglaznlasu ldawdnsazmshinuseunioasi

pangisudy  nesudy  sanmaldeundas  guwgiigae (1917994
(03711) (1) (09f@0UIN) (03711) (119)
80 2.00 10.00 150 1.00
8.00 194 2.00
1.00 200 2.00
1.00 220 1.00
5.00 250 1.00

a 4 4 a o
2.8 lumsasndnizrasminlen lnsesannlas 11 Tniiwmes (Spectrophotometer)

LU double beam 8¥® Shimadzu 3U UV — 2401 taz 1¥anuenaau 396 wlumas

A

3. mandnlyludesfiianms

14 a a
3.1 niaunas'ls@ (methylene chlorine), 1ONNADLHIAN (ethyl acetate), 1IN

a a 4
(hexane) HazezF Iay (acetone) ¥UAND1S (Pesticide grade)

Y

3.2 Tadeudamalih (sodium sulphate anhydrous)
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33 TmAsunaelsfouda (Sat. NaCl)

3.4 lglasAaoinuoda (2 N HCI)

3.5 won Tuiiiownanlsq (2.5 % NH,CI)

3.6 uewTuiflounan lsdouda (Sat. NH,CI)
3.7 1hindu

3.8 nsaganITnueFa (18 M H,S0,)

3.9 BoAMuea (octanol)

J J o a '
3.10 ?ﬂﬁﬁgﬁﬂﬁllﬂﬁ'ﬁﬂTL!"U’E)\‘]ﬁTiﬂqu@@iﬂWIuV‘l@ﬁW‘lﬁﬂWUﬁu 25 ¥UaA hl{g]}l,l,ﬂ

1) dichlorvos 2) methamidophos 3) mevinphos 4) diazinon

5) omethoate 6) dicrotophos 7) monocrotophos 8) chlorpyrifos-methyl
9) dimethoate 10) malathion 11) chlorpyrifos-ethyl ~ 12) parathion methyl
13) fenitrothion 14) parathion 15) pirimiphos-methyl 16) pirimiphos-ethyl
17) prothiophos 18) methidathion 19) profenofos 22) azinphos-ethyl
21) triazophos 22) EPN 23) phosmet 24) ethion

25) phosalone

3.11 @1582a18MIAT UV oaiuMia I¥irnIT1A100 (paraquat)
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lasozlavoa  wmiilavod uag 8lseou  Wisinen

1. wdadlildmesms 1. 6 diguieu 2546 0.043 ND 4.930

aq%’nﬁﬁmmmfw . 20 HQUIBU 2546 0.035 ND 5.100

waz hifimsldens 3. 4 nsngian 2546 0.030 ND 5.200

Hostunazsiva . 18 NINRIAN 2546 0.022 ND 4.900

g s .5 TIMAN 2546 0.015 ND 4.830

. 20 AINIAY 2546 ND ND 4.632

. 5 NUBEU 2546 ND ND 4.543

. 18 DUBEU 2546 ND ND 4.430

. mlaseysnyau . 6 1QUIBU 2546 0.052 ND 6.900

wazriunay . 20 UQUIBU 2546 0.042 ND 7.000

v ununude) . 4NINYIAY 2546 0.035 ND 7.040

. 18 NINYIAY 2546 0.026 ND 6.740

. 5 A9MIAY 2546 0.020 ND 6.600

. 20 TINIAY 2546 ND ND 6.430

. 5 DUBEU 2546 ND ND 6.250

. 18 AugU 2546 ND ND 6.200

3. wlaseySndau . 6 UQUIBU 2546 0.050 ND 6.460

wazthuuay . 20 HQuIBU 2546 0.038 ND 6.012

WYIBITNIA . 4NINYIAY 2546 0.033 ND 6.340

. 18 NINYIAY 2546 0.028 ND 6.300

. 5 AINIAY 2546 0.022 ND 6.200

. 20 AINIAY 2546 ND ND 5.910

. 5 NUBBU 2546 ND ND 5.800

. 18 NUEU 2546 ND ND 5.700

HULYie

ND = Not Detectable
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RNG
. . ashasrony @)
uilaad unfuded
lasorTovloa  wmiilavea waz 8lseeu  Wis1A0A

4. wlaseyindau 1. 6 UQuUIBU 2546 0.047 ND 5.500
ua:ﬁyumu@%’u 2.20 UYUIBU 2546 0.036 ND 5.700
Ve 3. 4 N3NYIAY 2546 0.031 ND 5.730
4. 18 NINYIAN 2546 0.025 ND 5.434
5. 5 AINIAN 2546 0.018 ND 5.240
6. 20 AINAN 2546 ND ND 5.122
7.5 NUYU 2546 ND ND 5.100
8. 18 NUEU 2546 ND ND 5.003
5. wlashildnasms 1. 6 diguieu 2546 0.055 ND 7.010
au%nﬁﬁuuamfw 2. 20 UQUIBU 2546 0.046 ND 7.020
uazlims 1das 3. 4 NINYIAY 2546 0.037 ND 7.140
Hostuuazsiia 4. 18 NINYIAY 2546 0.030 ND 6.832
gy 5.5 A491IAN 2546 0.023 ND 6.700
6. 20 AA¥AY 2546 ND ND 6.532
7.5 ALY 2546 ND ND 6.430
8. 18 ALY 2546 ND ND 6.300

HaLyia ND = Not Detectable
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add Sufiitudets ﬁ;mﬁuﬁyn%ﬁ i;mﬁuﬁymaﬂ
ngueeimlueanesa  wialen | ngueeimlueadesa  wisinnen
1 28 0W1AN 2546 ND ND ND ND
2 111018 2546 ND ND ND ND
3 2510184 2546 ND ND ND ND
4 9NOUNIAN 2546 ND ND ND ND
5 25 WQHNIAY 2546 ND ND ND ND
6 61QuIBU 2546 9'l5001 0.029 ND 915001 0.024 ND
7 2030QU18U 2546 ND ND ND ND
8 23 1QuUIEU 2546 ND ND ND ND
9 4NINYIAN 2546 ND ND ND ND
10 18 NINYIAY 2546 ND ND ND ND
11 1 8ImAY 2546 ND ND ND ND
12 15 29¥AN 2546 ND ND ND ND
13 5fue1eu 2546 ND ND ND ND
14 14 AUe18U 2546 ND ND ND ND
15 8¢@a1ny 2546 ND ND ND ND
16 20 @@a1A 2546 ND ND ND ND
17 10 WOAIMeY 2546 ND ND ND ND
18 25 WOAINGU 2546 ND ND ND ND

NUIULTIA

ND = Not Detectable
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add  Sulifudied ﬁmﬁuﬁyne{ﬁ i}mﬁuﬁyman
nqueaimIueaesa  wimen | nguessmiuvearesa  wisinles
1 28 Uu1Aw 2546 ND ND ND ND
2 11 YIeU 2546 ND ND ND ND
3 258U 2546 ND ND ND ND
4 9NAINY 2546 ND ND ND ND
5 25 WOENAW 2546 ND ND ND ND
6 61QUIBU 2546 815001 0.158 ND 915001 0.021 ND
7 20 0QUIEU 2546 ND ND ND ND
8 23 gu1eu 2546 ND ND ND ND
9 4NINYIAY 2546 ND ND ND ND
10 18 AINYIAY 2546 ND ND ND ND
11 189y 2546 ND ND ND ND
12 15 394nIAY 2546 ND ND ND ND
13 5fueeu 2546 ND ND ND ND
14 14 U8 2546 ND ND ND ND
15 89a1Ay 2546 ND ND ND ND
16 20 ¢)a1A 2546 ND ND ND ND
17 10 WQAIMEY 2546 ND ND ND ND
18 25 WRAINMBY 2546 ND ND ND ND

U8R ND = Not Detectable
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1. wladlildnesms 1. 6 Uguiou 2546 ND ND
au%’ﬂﬁﬁuuazﬁw 2. 20 HQUIBU 2546 ND ND
uaz bifimsldens 3. 4 nangan 2546 ND ND
Hlosuuaziia 4. 18 AINYIAN 2546 ND ND
Ang N 5.5 AIAN 2546 ND ND
6. 20 AINAN 2546 ND ND

7. 5 NUEU 2546 ND ND

8. 18 AUENBY 2546 ND ND

9. 8 9AIAN 2546 ND ND

10. 20 gaNAY 2546 ND ND

2. wlaseySnyiau 1. 6 UQU1I8U 2546 ND ND
wazahuuLIaY 2. 20 QUL 2546 ND ND
waudnuouAer 3. 4 nsngian 2546 ND ND
4. 18 NINGIAY 2546 ND ND

5.5 AANIAN 2546 ND ND

6. 20 AINAN 2546 ND ND

7. 5 NUEU 2546 ND ND

8. 18 AUEBY 2546 ND ND

9. 8 AN 2546 ND ND

10. 20 9aAY 2546 ND ND

HNU8LYia ND = Not Detectable
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ntasd Sufidudodg —
ngueoin Iuoawosa N131A799

3. wlaseusniau 1. 6 Uiy 2546 ND ND
Lm%li’HLU‘ULLﬂ‘U 2. 20 ﬁi}lﬂﬂu 2546 ND ND
WANBITNIA 3. 4 NINYIAY 2546 ND ND
4. 18 NINHIANY 2546 ND ND

5.5 QAN 2546 ND ND

6. 20 AINAY 2546 ND ND

7. 5 NUBPU 2546 ND ND

8. 18 NUEIU 2546 ND ND

9. 8 AN 2546 ND ND

10. 20 4AAY 2546 ND ND

4. wlaseySn¥au 1. 6 guiou 2546 ND ND
meﬁyumm%’u 2. 20 NQUIBU 2546 ND ND
cL‘!?"IGU'E]‘]JLGIH 3. 4 ﬂiﬂ;]'lﬂiJ 2546 ND ND
4. 18 NINGIAY 2546 ND ND

5.5 A9MIAN 2546 ND ND

6. 20 AINAY 2546 ND ND

7. 5 NUBOU 2546 ND ND

8. 18 NUEIU 2546 ND ND

9. 89AINY 2546 ND ND

10. 20 gAY 2546 ND ND

HULYie

ND = Not Detectable
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5. wilashildanasms 1. 6 iguieu 2546 ND ND
au%’ﬂﬁﬁuuamfw 2. 20 HQUIBU 2546 ND ND
uazdimis ldans 3. 4 NINYIAY 2546 ND ND
Hlosuuaziia 4. 18 AINYIAN 2546 ND ND
Aag N 5. 5 AIAN 2546 ND ND
6. 20 AINAN 2546 ND ND

7. 5 NUEU 2546 ND ND

8. 18 AUENBU 2546 ND ND

9. 8 AAIAN2546 ND ND

10. 20 A@1AN2546 ND ND

UUYLHA ND = Not Detectable
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A151AUINT NS ﬂﬁ$ﬁ°l/]‘ﬁﬂ']1/‘lﬂ1§ﬁﬂ@ﬁ"li‘ﬂ@\iﬂl‘!fﬂﬁ]mmaﬂﬂQMﬂ’ﬂﬁﬂWTuW@ﬁV\l@iﬁ N

S AuIazI
ANMTUTUYDIENT Uszansnmmsana (%)
Medy mIiwauNay  Aauvasludiedn s, s v p

s N1 FM2 N3 nay

(WD)
Au o lseau 1.0 7630 7500 7370 75.00
TdsInTeves 1.0 76.62 7208 7105  73.25
lasos Tovloa 1.0 77.09 8456  87.31 82.98
mae 76.67 7721 77135 77.07
i 3lseeu 1.0 7553 78.02 7434 75.96
T3 InTovloa 1.0 8427 7533 7291 77.50
lasos Tovoa 1.0 8245 8130  85.10 82.95
mae 80.75 7821 7745 78.80

M3 1HUINA N9 Uszaniammsanamstlesiuidairisnisnion 1naied9auLaz

9

17
L ANV UTUVDIAT UszANTMNMIANA (%)
Lo @150199 e aa ra v r =
CORIAN oA fadynyludiodns  $M1 M2 N3 nay
FENY s
(WD)
AU 15100 1.0 95.25  84.88 - 90.06
2.0 9434  77.31 - 85.82
e 9479  81.09 - 87.94
11 W151AI90 1.0 80.00  77.01  80.01 79.00
nae 80.00  77.01  80.01 79.00
= m 9 o a A Y [ o v w A
WUYLKA - wede Tdldiimsnaasamilssansmmmsanaastleaiusisaiesny

S A
W151A70 Tusn 3
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{ a g v o J A oy o o {
MINWUING 110 guugll ANNFUdLIMS USunaniwu uazswauiuduaniiaoiinaaes

Paedie 0. azie .ol masluson 8 3 (W.A. 2536-2543)

a A a 4 4 a . 0 o A
Qmwgumaa(mmwm%ﬁ) ANUTUIRAY Usuaninlu MUIUIURAY

oY : p ‘ i A a
qaga dga mas  gUNNg (%)  wae @aawas)  Auan (u)

UnNInY 26.5 14.0 20.3 82.3 0.0 0
AUATWUT 28.8 158 223 72.8 12.3 1
Huaw 32.1 19.8 25.9 68.5 32.0 2
YU 323 20.9 26.6 78.6 53.7 7
WYHNIAY 30.3 21.2 25.8 82.8 192.5 16
T ATRE 28.9 21.2 25.0 89.0 153.9 17
NINYIAY 283 21.1 24.7 88.8 174.4 19
GALAGH 27.7 20.5 24.1 92.1 251.3 21
ey 27.8 20.2 24.0 95.6 267.1 19
ARG 275 19.2 233 96.3 134.8 12
Ny AU 25.5 16.5 21.2 93.1 31.1 4
s uUNAY 26.0 14.2 20.1 88.1 5.4 1

59 1308.5 119

m?;fl 28.5 18.7 23.6 85.6

WINBIMG T 1INARDINIITLINN 0. a9 2.1F0 11
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A1519WUINA 11 Yy ’Qﬂ!ﬁQNLLﬁ$ﬂ31NG§uﬁNWﬂﬁﬁﬁ01ﬁ@S’J%?NﬂWﬁLﬂ’]smﬁﬁa’N

190z o.axl9 21309111 3 2546

iou Usinanivly  gungll eemmaides)  awiuduing (lesidus)

(Vaatuns) qaga f1qa qaga &1em
unINY 46.80 26.34 13.68 92.74 62.61
AUAWUT 0 20.29 13.54 90.61 47.68
VALY 24.50 32.69 16.50 86.32 43.64
WY 70.60 34.60 20.40 86.13 48.73
WOHNIAY 128.20 31.91 21.27 87.87 61.67
TGMRTY 171.50 29.37 21.39 96.57 75.64
N3NgIAY 127.20 29.41 20.58 87.93 68.03
dariau 137.90 29.45 21.14 92.19 72.25
AU 290.40 29.44 20.85 94,37 77.14
Aaaw 110.80 29.26 19.55 96.39 74.23
WoAINIEY 1.00 29.89 15.55 93.04 56.80
AT R 0 27.13 12.34 90.91 52.39
37U 1108.90 349.78 216.79 1095.07 740.81

nae 92.41 29.15 18.07 91.26 61.74
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[ ] 9
M3RuINd n12 msmuadsuugegavesasien19i 1d1ui (Maximum Allowable

Concentration : pg/1)

Ty Uszmeosdng  szduiidmue Goulunmg

aldrin Ine 0.10 quﬂiﬂmmﬂ%’gﬁ@msmym
WHO" 0.03 i

dieldrin Ine 0.10 ﬁwqﬂiﬂﬂuaﬂ%’gﬁamimym
Ine 0.03 Yo
WHO 0.03 i

aldrin & dieldrin US.EPA” 1.00 €1Qﬂinﬂuaﬂ%’tﬁaﬂmﬂym

lindane US.EPA 2.00 €1Qﬂinﬂuaﬂ%’tﬁaﬂmﬂym
WHO 2.00 ’EW%ZJ

heptachlor & epoxide  1n# 0.20 €1Qﬂinﬂuaﬂ%’tﬁaﬂmﬂym

US.EPA 0.10 ﬁwqﬂinmmﬂ%’zﬁaﬂmﬂym
WHO 0.03 “Ij‘Tﬁ'iJ

chlordane US.EPA 3.00 ﬁwqﬂinmmﬂ%’zﬁaﬂmﬂym
WHO 0.20 “Ij‘Tﬁ'iJ

endrin US.EPA 0.50 ﬁwqﬂinmmﬂ%’zﬁaﬂmﬂym
dicofol POTATIAY 100.00 i
endosulfan&derivatives  DOMIATIAY 40.00 “Ij}”l ﬁ u
LR 3.00 i
hexachlorobenzene WHO 0.20 ‘Ij”lﬁ u
DDT & derivatives e 1.00 fiﬁu

1.00 ﬁwqﬂiﬂﬂuaﬂ%’gﬁamimym

US.EPA 50.00 ﬁwqﬂiﬂﬂuaﬂ%’gﬁamimym
WHO 2.00 fi’lé%u
carbaryl POMIATIAY 60.00 vha

g 1/ WHO = World Health Organization

2/ US.EPA = Environmental Protection Agency of the United States of America
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~ 1 L) a A A YA Y g’ .
AT NEUINN D12 (§1D) ﬂ']ﬂ']ﬁuﬂ‘l]ﬂﬂﬂqu?q@ﬂlﬂ\iﬁ'ﬁwyﬂﬁlﬁﬂqﬂﬁl‘lﬂ‘l"l (Maximum

Allowable Concentration : pLg/1)

Jnquiy Uszma/esnns seRufiimiun Goulunmnz
methomyl 183U 3.00 vha
PO AATIAY 60.00 vha
aldicarb WHO 10.00 i
malathion UAUUIAN 190.00 fiﬁiu
GROL)Y 7.00 vhay
carbofuran US.EPA 40.00 ﬁmﬂinﬂuaﬂ%’tﬁamﬁmym
WHO 5.00 vhan
permethrin WHO 20.00 1{13%
atrazine US.EPA 3.00 ﬁmﬂinﬂuaﬂ%’tﬁamﬁmym
WHO 2.00 vhan
2,4-D Ine 100.00 i
90 AIATIAY 100.00 vha
HALUIA 100.00 vha
REFOT! 10.00 vhan
99N Y 1,000.00 v
WHO 30.00 “Ij‘”lﬁll
paraquat PO TINTIAY 40.00 vha
HAUUIA 10.00 v
9N Y 10.00 vha
gL 1/ WHO = World Health Organization

2/ US.EPA = Environmental Protection Agency of the United States of America
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ATNHUINN D13 f‘ﬂi?Lﬂi?%ﬁﬂ’nmlﬂiﬂﬁﬁumﬂﬂﬂi3J']ﬂ!ﬁ'li1@3631%7\]66’1“@]’3@81\1@“ UBDN

A 9 [ Ia g’ 1 (% 1
memJmﬂ%mmmiauiﬂyﬂmmzumm Y ﬂeufmmamwﬂgﬂuaz

naaggmamizilgn
Source df SS MS F value Prob
9914 (ABU-NAI) 1 0.04084  0.040840  21.996 0.000
wilaq 4 0.02236  0.005589 3.010 0.029
ggna (Neu-nav) xuilas 4 0.02236  0.005589 3.010 0.029
AuAMIAIAAEY 40 007427 0.001857

c.v.=1.78%

* UANVUANANNNADANTLAY P = 0.05

MINHUINA 014 MidaeranuulslsivvealsnaasTds InTowealudiegedu voq

A 9 [ Ia g’ 1 (% 1
memJmﬂ%mmmiauiﬂyﬂmmzmmm Y ﬂeur:]ﬂmamwﬂgﬂuaz

nasgamamizilgn
Source df SS MS F value Prob
998 (APU-NAI) 1 0.00000098  0.00000098 5.444" 0.025
uiag 4 0.00000092  0.00000023 1278 " 0.295
ggna (Neu-vad) xuilas 4 0.00000092  0.00000023  1.278 " 0.295
AIAIAIAADY 40 0.00000720  0.00000018

cv.=1.12%

[

* UANVUANANNNADANTLAY P = 0.05

ns  IHAANUUANANNNADANTZHU P = 0.05
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{ a L4 a % 1 a
A15RUINT 15 M5AATIEHANULYsUTIvestsinuasmsialealualoasay ves

A 9 [ Ia g’ 1 % 1
LHJ'GN“VI?Jﬂ"IiGlG]ﬁJWliﬂWi’ﬂuiﬂBﬂutLﬁgu"lﬂN‘] Y ﬂﬂuf]ﬂﬂTaLW"lg‘]JQﬂ

wazgnasgamamizilgn

Source df SS MS F value Prob
99n1a (NoU-Had) 1 3.288 3.288 0.226" 0.636
uilaq 4 13.129 3.282 0.225" 0.923
g9na (Neu-nad) xuilas 4 4.450 1.113 0.076 ™ 0.983
ﬂﬂllﬂﬁ?ﬂlﬂa'ﬂu 40 582.445 14.561

c.v. = 6.20%

1
an %

* UANVUANANNNADANTLAY P = 0.05

ns  IHAANUUANANNNADANTZAU P = 0.05
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Leaching Pesticide Half-life Soil Sorption  Hornsby
Substances
Potential (T1/2) days (K,) Index

1,3-Dichloropropene High 10 32 32
1-Naphthaleneacetamide High 10 100 100
2,4,5-T amine salts High 24 80 33
2,4-D acid High 10 20 20
2,4-D dimethylamine salt High 10 20 20
2,4-D esters or oil-sol. amines High 10 100 100
2,4-DB butoxyethyl ester Intermediate 7 500 714
2,4-DB dimethylamine salt High 10 20 20
3-CP Asodiumsalt High 10 20 20
Acephate High 3 2 7
Acifluorfen sodium salt Intermediate 14 113 81
Alachlor Intermediate 15 170 113
Aldicarb High 30 30 10
Aldoxycarb (aldicarb sulfone) High 20 10 5
Ametryn Intermediate 60 300 50
Amitraz Low 2 1,000 >2.000
Amitrole (aminotriazole) High 14 100 71
Ancymidol High 120 120 10
Anilazine Low 1 1,000 >2.,000
Arsenic Acid Intermediate 10,000 100,000 100
Asulam sodium salt High 7 40 57
Atrazine High 60 100 17
Azinphos-methyl Intermediate 10 1,000 1,000
Bendicoarb Intermediate 5 570 1,140
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4 J @ [ o W w
gosuad Llﬁgﬂﬂﬂﬂﬁlwch‘lﬂ'ﬁ%351\1"1]?]\111’]3ﬂﬂﬁﬂutlagﬂ'lfﬂﬂﬁﬂzﬁ%

Leaching Pesticide Half-life Soil Sorption  Hornsby
Substances
Potential (T1/2) days (K,) Index
Benefin (benfluralin) Low 40 9,000 >2.000
Benomyl Intermediate 67 1,900 283
Bensulfuron methyl Intermediate 5 370 740
Bensulide Intermediate 120 1,000 83
Bentazon sodium salt High 20 34 17
Bifenox Low 7 10,000 >2,000
Bienthrin Low 26 240,000 >2,000
Bromacil acid High 60 32 5
Bromacil lithium salt High 60 32 5
Bromoxynil butyrate ester Intermediate 7 1,079 1,541
Bromoxynil octanoate ester Low 7 10,000 >2,000
Butylate Intermediate 13 400 308
Captan Intermediate 2.5 200 800
Carbaryl Intermediate 10 300 300
Carbofuran High 50 22 4
Carboxin Intermediate 3 260 867
Chloramben salts High 14 15 11
Chlordimeform hydrochloride Low 60 100,000 >2,000
Chlorimuron ethyl Intermediate 40 110 28
Chlorobenzilate Intermediate 20 2,000 1,000
Chlorneb Intermediate 130 1,650 127
Chloropicrin Intermediate 1 62 620
Chlorothalonil Intermediate 30 1,380 460
Chloroxuron Intermediate 60 3,000 500
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J Y o [ o o
gosual LLa$ﬁﬂEJﬂ'lWﬁluﬂ1§%$§1ﬂm63ﬁ1§ﬂﬂﬂﬂulla$ﬂ’]ﬁ]@ﬂﬂZﬁsﬁ

Leaching Pesticide Half-life Soil Sorption ~ Hornsby
Substances
Potential (T1/2) days (K,) Index

Chlorpropham (CIPC) Intermediate 30 400 133
Chlorpyrifos Intermediate 30 6,070 202
Chlorsulfuron High 40 40 10
Clomazone (dimethazone) Intermediate 24 300 125
Clopyralid amine salt High 40 6 2
Cyanazine Intermediate 14 190 136
Cycloate Intermediate 30 430 143
Cyfluthrin Low 30 100,000 >2,000
Cypermethrin Low 30 100,000 >2,000
Cyromazine Intermediate 150 200 13
Dalapon sodium salt High 30 1 <1
DBCP High 180 70 4
DCNA (dicloran) Intermediate 60 1,000 167
DPCA (chlorthal-dimethyl) Intermediate 100 5,000 500
Desmedipham Intermediate 30 1,500 500
Diazinon Intermediate 40 1,000 250
Dicamba salt High 14 2 1
Dichlobenil Intermediate 60 400 67
Dichlorprop (2,4-DP) ester Intermediate 10 1,000 1,000
Diclofop-methyl Low 30 16,000 >2,000
Dicofol Intermediate 45 5,000 1,110
Difenzoquat methylsulfate salt Low 100 54,500 >2,000
Dicrotofos High 20 75 38
Diethatyl-ethyl Intermediate 30 1,400 467
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Leaching Pesticide Half-life Soil Sorption Hornsby
Substances

Potential (T1/2) days (K,) Index
Diflubenzuron Low 10 10,000 >2.000
Dimethipin High 120 10 1
Dimethoate High 7 20 29
Dinocap Intermediate 5 550 1,100
Dinoseb phenol Intermediate 20 500 250
Dinoseb salts High 20 63 32
Diphenamid Intermediate 30 210 70
Dipropetryn Intermediate 100 900 90
Diquat dibromide salt Low 1,000 1,000,000 >2,000
Disulfoton Intermediate 30 600 200
Diuron Intermediate 90 480 53
DNQC sodium salt High 20 20 10
Dodine acetate Low 20 100,000 >2,000
Endosulfan Low 50 12,400 >2.000
Endothall (endothal) salt High 7 20 29
EPTC Intermediate 6 200 333
Esfenvalerate Intermediate 35 5,300 1,510
Enthalfluralin Intermediate 60 4,000 667
Ethephon Low 10 100,000 >2.,000
Ethion Intermediate 150 10,000 667
Ethofumesate Intermediate 30 340 113
Ethoprop (ethoprophos) High 25 70 28
Etridiazole Intermediate 103 1,000 97
Fenac (chlorfenac) salt High 180 20 90
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Leaching Pesticide =~ Half-life Soil Sorption  Hornsby
Substances
Potential (T1/2) days (K,) Index
Fenamiphos High 50 100 20
Fenarimol Intermediate 360 600 17
Fenbutatin oxide Intermediate 90 2,300 256
Ethofumesate Intermediate 30 340 113
Ethoprop (ethoprophos) High 25 70 28
Etridiazole Intermediate 103 1,000 97
Fenac (chlorfenac) salt High 180 20 90
Fenamiphos High 50 100 20
Fenarimol Intermediate 360 600 17
Fenbutatin oxide Intermediate 90 2,300 256
Fenoxaprop-ethyl Low 9 9,490 >2,000
Fenoxycarb Low 1 1,000 >2,000
Fenthion Intermediate 34 1,500 441
Fenvalerate Intermediate 35 5,300 1,510
Ferbam Intermediate 17 300 176
Fluazifop-p-butyl Low 15 5,700 >2,000
Flucythrinate Low 21 100,000 >2.,000
Flumetralin Low 20 10,000 >2.,000
Fluometuron High 85 100 12
Fluridone Intermediate 21 1,000 476
Fluvalinate Low 7 1,000,000 >2.,000
Fomesafen sodium salt High 100 60 6
Fonofos Intermediate 40 870 218
Formetanate hydochloride salt Low 100 1,000,000 >2,000
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Leaching Half-life ~ Soil Sorption  Hornsby
Substances

Pesticide Potential (T1/2) days (K,) Index
Fosamine ammonium salt Intermediate 8 150 188
Fosetyl-aluminum Low 0.1 20 2,000
Glufosinate ammonium salt High 7 100 143
Glyphosate isopropylamine salt Low 47 24,000 >2,000
Hexazinone High 90 54 6
Hexythiazox Low 30 6,200 >2,000
Hydramethylnon (amdro) Low 10 730,000 >2,000
Imazamethab nz- methyl (mrisomer) High 45 66 15
Imazamethabenz- methyl (p-isomer) High 45 35 8
Imazapyr acid High 90 100 11
Imazapyr isopropylamine salt High 90 100 11
Imazaquin ammonium salt High 60 20 33
Imazethapyr High 90 10 1
Iprodione Intermediate 14 700 50
Isazofos High 34 100 29
Isofenphos Intermediate 150 600 40
Isopropalin Intermediate 100 10,000 1,000
Lactofen Low 3 10,000 >2,000
Lambda-cyhalothrin Low 30 180,000 >2,000
Lindane Intermediate 400 1,100 28
Linuron Intermediate 60 400 67
Malathion Low 1 1,800 >2,000
Maleic hydrazide potassium salt High 30 20 15
Mancozeb Intermediate 70 >2,000 >286
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Leaching Pesticide =~ Half-life Soil Sorption Hornsby
Substances
Potential (T1/2) days (K,) Index

Maneb Intermediate 70 >2.000 >286
MOPA dimethylamine salt High 25 20 8
MCPA ester Intermediate 25 1,000 400
MCPB sodium salt High 14 20 7
Mecoprop (MCPP) dimethylamine salt High 21 20 9
Mepiquat chloride salt Low 1,000 1,000,000 >2,000
Metaldehyde Intermediate 10 240 240
Metham (metam) sodiumsalt High 7 10 14
Methamidophos High 6 5 8
Methanearsonic acid sodiumsalt Intermediate 1,000 100,000 1,000
Methazole Low 14 3,000 >2,000
Methidathion Intermediate 7 400 570
Methicarb (mercaptodimethur) Intermediate 30 300 100
Methomyl High 30 72 24
Methoxychlor Low 120 80,000 >2.000
Methyl bromide High 55 22 4
Methyl isothiocyanate High 7 6 9
Methyl parathion Low 5 5,100 >2,000
Metiram Low 20 500,000 >2,000
Metolachlor Intermediate 90 200 22
Metribuzin High 40 60 15
Metsulfuron-methyl High 30 35 12
Mevinphos High 3 44 15
Molinate Intermediate 21 190 90




168

A 1 1 2 Aaa [ a = o a A J 4 a v A
AT WNHUINN D16 ($19) AIATIVIA ﬁuﬂizﬁﬂ‘ﬁﬂﬁﬂﬂ“ﬁﬂﬂlﬂﬂﬂuﬂi‘c’Jﬂﬁ‘Uﬂuﬁluﬂu AYUHUDN

J Y o [ o o w
gosual LLa$ﬁﬂEJﬂ'lWﬁluﬂ1§%$§1ﬂm63ﬁ15ﬂﬂﬂﬂulla$ﬂ’]ﬁ]@ﬂﬂZﬁsﬁ

Leaching Pesticide Half-life Soil Sorption  Hornsby
Substances

Potential (T1/2) days (K,) Index
Monocrotophos High 30 1 <1
NAA ethyl ester Intermediate 10 300 300
NAA sodium salt High 10 20 20
Naled Intermediate 1 180 1,800
Napropamide Intermediate 70 700 100
Naptalam sodium salt High 14 20 14
Nitrapyrin Intermediate 10 570 570
Norflurazon Intermediate 30 700 233
Oryzalin Intermediate 20 600 300
Oxadiazon Intermediate 60 3,200 1,600
Oxamyl High 4 25 62
Oxycarboxin High 20 95 48
Oxydemeton-methyl High 10 10 10
Oxyfluorfen Low 35 100,000 >2.000
Oxythioquinox (quinomethionate) Intermediate 30 2,300 767
Paraquat dichloride salt Low 1,000 1,000,000 >2,000
Parathion (ethyl parathion) Low 14 5,000 >2.000
PCNB Low 21 5,000 >2,000
Pebulate Intermediate 14 430 307
Pendimethalin Intermediate 90 5,000 553
Permethrin Low 30 100,000 >2,000
Petroleum oil Intermediate 10 1,000 1,000
Phenmedipham Intermediate 30 2,400 800
Phorate Intermediate 60 1,000 167
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Leaching Pesticide Half-life Soil Sorption  Hornsby
Substances

Potential (T1/2) days (K,) Index
Phosalone Intermediate 21 1,800 857
Phosmet Intermediate 19 820 432
Phosphamidon High 17 7 4
Picloram salt High 90 16 2
Piperalin Intermediate 30 5,000 167
Pirimiphos-methyl Intermediate 10 1,000 1,000
Prochloraz Intermediate 120 500 42
Profenofos Low 8 2,000 >2,000
Prometon High 500 150 3
Prometryn Intermediate 60 400 67
Pronamide (propyzamide) Intermediate 60 800 133
Propachlor High 6.3 80 1
Propamocarb Low 30 1,000,000 >2.000
Propanil Intermediate 1 149 1,490
Propargite Intermediate 56 4,000 714
Propazine Intermediate 135 154 11
Propham (IPC) Intermediate 10 200 200
Propiconazole Intermediate 110 650 59
Propoxur High 30 30 10
Prothiophos Intermediate 12 2,000 1667
Pyrazon (chloridazon) Intermediate 21 120 57
Quizalofop-ethyl Intermediate 60 510 85
Sethoxydim Intermediate 5 100 200
Siduron Intermediate 90 420 47
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Leaching Pesticide Half-life Soil Sorption  Hornsby
Substances

Potential (T1/2) days (K,) Index
Simazine Intermediate 60 130 22
Sulfometuron-methyl High 20 78 39
Sulprofos Intermediate 140 12,000 857
Tebuthiuron High 360 80 2
Temephos Low 30 100,000 >2,000
Terbacil High 120 55 5
Terbufos Intermediate 5 500 1,000
Terbutryn Intermediate 42 2,000 476
Thiabendazole Intermediate 403 2,500 62
Thidiazuron Intermediate 10 110 110
Thifensulfuron-methyl High 12 45 38
Thiobencarb Intermediate 21 900 429
Thiodicarb Intermediate 7 350 500
Thiophanate-methyl Intermediate 10 1,830 1,830
Thiram Intermediate 15 670 447
Toxaphene Low 9 100,000 >2.,000
Tralomethrin Low 27 100,000 >2.,000
Triadimefon Intermediate 26 300 115
Trial late Intermediate 82 2,400 293
Triazophos Low 18 5,000 >2,000
Tribufos Low 10 5,000 >2,000
Trichlorfon High 10 10 10
Triclopyr amine salt High 46 20 4
Triclopyr ester Intermediate 46 780 170
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Leaching Pesticide Half-life Soil Sorption  Hornsby

Substances

Potential (T1/2) days (K,) Index
Tridiphane Low 28 5,600 2,000
Trifluralin Intermediate 60 8,000 1,330
Triforine Intermediate 21 200 95
Trimethacarb Intermediate 20 400 200
Triphenyltin hydroxide Low 75 23,000 >2,000
Vernolate Intermediate 12 260 217

11 : 910 Hornsby (1992)
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