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Accumulation of Pesticide Residues in the main river

in Agricultural Area ; The Pasak River
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.S^,-.,^,, ,^ ^*.- ---i-finoqugnl{evulrlruund'rrruutfiutanfrrflnT.ttfiux.r(Global Positronrng >ysie.:: u:-} .-, ;- ;,'-ii.3.- -
vry

tril 26 qr) drfirLfr"toti'rtrir nvnou fitrirruovd'n{rir lurir{rdou6'u,r ltqru2ss26ounmrfiud-Hre'rEru unyqqq

fiqu'ruuzss3 ?eil4 
^io 

r.u#oru nz42frxoltli rflu6'?odr{r]r nynoufirrirruayr{'n{rir druru 99, 99, 29c

9,

tlav 15 fr'todr.: nrHdrd'r nrararfr:snnfrr{lufr'rodl'lrir at fr'nocir{ frnrflu et nloflrffuei"arefiufinmsv'l!
utv t f F d r'Ld'ruri nranr{aurllnrn{mofnrflunraffiu nq'mofnrluv'lonylof,a n{rnrflirmr runyararir{nr{rfitn{r
u4
lvrinrs-utF$tlru<0.01-0.04,0.a2-0.44.0.03*0.44rrny0.0i-2g.sshlnmnf,lriofrmrnrrdrd'r-L nynau

99 d'':adr't flrQqylufi'rtfi w 2z frcaux 6rufJu zz r:Joflrfrur{. rfiunreriT {nru:rnsnajroofnrlunno?u

najrooinrluvlonrdnia lravaredr4'n{rfirndrtvrao'rfiu:-Frrcu < 0.0'l - 0.04, < 0.01 $ny < 0.01 - 0.70o19_

fiafrnftrsiofilnnf,i mr:rdrd'u fr"radr$mi. zg #qodr{ ne.lsnunrffi:*s d'.rodr.i frnuilu tz nlofrfiupi'uilu

a'mri'd'nuruntnrjmoinr1unao?u nd:rnrrfuuruunvdrri'r{n{rfirnajrtvrro,fiu rBrrru < 0.01 - 0.02,q q 9 -- - -

0.06 rnv0.03 fiofinflllriafilnnir m'rud'rd'r d'rodrrdm.i'dr rs d'totix nnqyrlarefr y'2 !:t,-^;F t.:1'-

so fi.lofifiupi'rfluareri'r{rr$in,in6iileoinrTurrao?u nniroofnrTul,'lony,leia naiiii€rr':".-f-e: r^;: - ie99:e

v4thda
{tfrmnjru1vnorfru:-FrTru < 0.01 *0.11,0.02 - 0.03, 0.01 -0.09 ray 0.09 froi.;'ir:: -r-i'r r^:-i-i:-q'

t
*
pts
ilrF
qft
t*{

e#a os-or -53-01 -02-or -oi -ss



Gtans?1frfifro't?l ils€d'tiloutJs;atru;;rf 
@

oo
Fr1U1

' l',d'nfifr'urirufiprHrsrnifionnrrv,irm.Leni"[uutnfiufidrmoniru{rr 4'ry{nuns lyaLLTJU'11

vwv6vvdvvd|h,ilru s s'luin '[Aun{rra{nrnfl d'.iy{nrv\taqrni {.rr,r{nnvrq3 {tr,.r{nnarq? runytyatrheae!fi']-luililr
v A- - o ' ' | ' '

t6rvrevurfrq'rlrr'nnevunart?oflru'r ?eNaerNErlrti'rfru soo frIarrnr rnunanefrord'uoqjlunrnr{uuilrirfl

drutur!rJarno:iorfivrrnuneneerrJqnrir,r virtedos 1e{rrlnn unyrjeuuf iilqnrinnnrq4nrn frraavav
,rt,

ntrilrrlrflo.irniritltvnor-Lrirfi:-Fmrurirrfiswaz{ruirLdrnr:rnuna 6.rvir1#rnumanafisdlurliflfld1il'r?il
a

virnreturvr]ant6odtriorfluor^u^#tfl unvfinrtl{arernrfirfioflorriuunyrir{nd'nefitodxriordornr,lrlniUE9

tr-1fr,:uuriuriutnrsrqyrrynrarir6'er{tfitfifi1frf,uorixn{r.:rer'iu^ylnqAnlorvrrvilqn aknravirl#finrr
,Ytrrt,

tuvrdnevqrstotnrafrutunirfln$ruririrfirfluri'.:ur,rni.rqilkrnunvlSlrrn arrri'riiluvr'oqjord'utordn{rirruay
4 ? 4' 6 | )" - n - nJ o , o,
v\Tu'r {.i[rJurLua.i0']rr1?yr6lnryflo.l8.tureElrroydFrioul Lulrx.ilTo1u1?

nreror4#c;ryT anonladuirfr':uararafr:Ednnfrrrcn.rulu (Stockhotm convention on

Persrstent Organic Pollutants, POPs) firefi6'nroqjlunrarafrufinndrsul.rr',udtfr,ri aldrin, chlordane,

DDT, dieldrin, dioxins, endnn, furans, hexachlorobenzene, heptachlor, mirex, PCBs lLnr toxaphene

t 4 d4 -^ I .\iArv v q I U - 
u

ilrvrvrrtlvrsuiluflqnr6'Lu5ur-r?vrvrpl [F]LunrtflrLxrlu[iornrarflray{runyfrnnril6nrun1?ninrailuiflouro.r#
q4dtV

61runfru rfroiilun're6a.rn?o.idfln11'{our#aso'rru:gtillavfiru':pr6'orqrnfilartnfrBfinndrtsmuru lersh}'
99q

d a a,

frnrtantrnvrhnnrrl{nreruairfl fizuatirrYr"[{ei'.:*riiufr 17 v\qun1nil 2547 (n?Nr1xlqrrnfiu, zs+z;

ndr.rtrut{sp.ran?vv}Lq1nnrr"Lfr{nnfifrrcnl?nun? nniri6'g{'nnfifiunrem:*nr dtinl,{,urt'zuurflq{unreqqqq

zu6ntrtnretnEa? fufintorhilirnmfinurnl?dv6r.rlro.rnrafrBnnAmuueirfilufi{rqprfrnillfir,rru
,tvt,

d d .i iq - '- rdr , ,A
frufrrnumrnerrajruilururnynnormnfrdT ffrg 6'.runiil 2s+5 (firyryr u^ynruy,2s+s) rflufrurr 1frfin:yrnmq

, J t v vi, t t c I ' h ddv6l.i1to'lfi1afrun{rdu 1 dmidrrldurri arrnr{pruun,rn{ruoofnrTurloav'lof,n n{ltr,r3r?oflri rny
9r

nq'unnfirrruu armi'tnrariTd'n{tfisn{rtreordu 6r1ut}zssz 1rufirT unyffiyra, zss2)1&'fr:rnrafin:s'r
u1 ,'o , i o, ,Y 9 q q"Luitmrr:-iurrA'rvrrusrfr.:rfJuurilurarsr,rdnnrnYrylurtmnlnnnr{ 
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t. ur?osuuin

rn6olriiirfi"[frlunraarintfrurri separatory funnel vliorr.]rqnttrir/teRon, beaker, cylinder, Erlenmeyer flask,

cyhalothrin, deltamethrin, fenvalerate ttnY permethrin

2.3.4 n{tnrfli'rr}.tfl 7 tf,A ilevnolfi':u carbaryl, carbofuran, fenobucarb,

methomyl, metolcarb LLaY promecarb

2.3.5 nrjrutvrea'rffu 3 gfrn rJtvnoufr':s ametryn, methribuzin LLav triazine

e. lnl*fioEvil1fi.lfifif

,#*o&nrrdgfi z *ny s d't*fiu.r r#mari'rr{nrqfrfrus*Fl separatory funnel shaker lrr*oq shaker

Homogeneizerrr?at ruoa processor rr6etnnGrulmsfia rotary evaporator #nsaalFxrrnsfin nkogen

arlnaai

round bottom flask, graduated tube, glass vial for auto sampler, disposable pasture pipette, lrnrBalrna

6nr glass funnel rr?osruflefi"Lfr1unrawr?atnr:nyn1flto.i61??.lrnaSruunrdl standard calibration curve

tduri auto pipette, volumetnc pipette L[nv volumetric f]ask class A

4v d a

2. mNrtru",ltunn1.:'l

z.t areprfisf,n anatytical graoe druill{'lunrenfrnfr":odrl t6'rni siliga gel, SPE C'18 500 fiahnf,r-rsuro

O frn66ere, SpE florisit SOO frnhnir tu'tFr6 fin6frnr, anhydrous sodium sulfate (anh. NarSO,,),

acetone, dichloromethane, ethylacetate L[ v hexane

z.Z nreunflsfrn pestrcide grade rray HPLC gr:ade druil"ffilunrru6sl6raavn1il1o.l6l??lrnagruuravrJi:-l

:-Burnaritosjxdl,lfl:-1imaryffr,lurnrSol Gas Chromatograph 1frturi acetone, acetonitnle, ethyl acetate,

hexane LL Y iso-octane

2.3 fl 1?i\n9?J1mtgru peslicide grade

2.3.1 nrjloofnrlunna?u 20 flfrn ileynolfrrs aldrin, alpha BHC, alpha endosulfan, beta

BHC, beta endosulfan, cis chlordane, dicofol, dieldrin, endosulfan sulfate, endrin,

gamma BHC, heptachlor, heptachlor epoxrde, o,p'-DDE, o,p'-DDT, o,p'-TDE, p'p'-

DDE, p,p'-DDT, p,p'-TDE L[Ev trans chlordane

tlOl

2.3.2 n{xoofnrTuy'lonv,'lofla 21'rfia ilaynolfrtu azinphos ethyl, chlorpyrifos, chlorpyrifos

methyl, diazinon, dicrotophos, dimethoate, EPN, ethion, ethoprophos, fenthion,

fenitrothion, malathion, methidathion, monocrotophos, parathion methyl, pirimiphos

methyl, profenofos, triazophos, methamidophos, omethoate LLav phosalone

2.3.3 ndHtn?vreoflr{ z rflA ileyno:-rfrrs bifenthrin, cyfluthrin, cypermethrin, lamda

evaporator{o!6llmfi $da.rvi'r4rgt$1n':r1 (vacuum pumpi fiqnrrtrxdu (cmlccato$ Fr? .itlfi}lfirmv*,lEr



Gl a n 6 rlfi ilAotu il ss titTlo uzJ s r yt ru

(vortex mixer) flrfiuqrur,rqfi 5+ 3o{arttarfiun {'uuri (Freezer)qrur,rqfr -20r 5 orrtrrrnrfisa rmyn?a.r Gas

Chromatograph (GC) rios:-F:{vrAgilent Technology au Hp og90 vlioilr.i'rne,:s{prrfinr Ftame photometnc

Detector (FPD) unv Electron Capture Detector (ECD) ttnv GC qu sago ylffoar#rnanq{n Nitrogen phosphorus

Detector (NPD)

+" {nEqrJnenidtlflirfild'roilrl tfruui tua?.ifirfr,rfl stainless steel unyrlaylnrafrnrfrn potypropylene l riour.Jr
Al 9v6v'Zra,
Ilriaruil::ufl::d'rod'r.rur6ouyrrdru stainless steetuayflrpt[riqvr5olr.hi]erdruflirfr:-ld'rodrrnynau

^rv9vGaY',61.i1\a16Fnilfoluxf,n a rr,li::rium'rodNfrtriruavd'm{rir ri'ruriniorr..lrilprdtaflr-rrfi:.lf,nurnnrvlfr',lodr.l

lueyr,rirltud.l

?En1t
.e&dod
1 . n15d',tt'tqttuil uacrirraunqntnu

drersdufiun:ernnreru-Burrufirniritlrd'ntr,rorirunnonriqarfl fi!froilasfrerqo$ffi:innuny{nnfln#tfqE9

e v ^^.^^^^^^.y^.^--.- .,.-- q 3 i o 6 q d 3 i! "qrnnlflnlrutntert?tmva'lnnradernrunirn:snenalufrufi rirr,runqnrrri:-LrirodT.llntLrdonfrufrfryrrnra

tnurt?n???ltL roq]lumnrfiuriritldntvrariruerer#rnrnotuunfidrrirylnu'Haymriruuprd.unlu$uTan

frrsnm rfi sH (Global Positroning System; GPS)

-6d2. n'l?lnil [[au tFt?fl ]J Fl?o8'].l

z.t d'rotirrdr ritrunqnrdtai:Lrjrrflufr"lodT.:"Kruaar(rri'npi'qorirtr]rtrXmdufidtrunl#ffimnor:Selme

:layalrug frme

2.2ffcauwnvnouqrirlrunsnrffrlgnrfrsrri'rrir&rslfi*nnfr'nd'rotixnynou"lurnir]r:$r.rrufiriruupr rmyl{qq

fiouri'nldlter*rir1#tfrrirufnilav:lru 500 nfil elerrlT lfinfrvr riourirhlari'nfitlunrnraunuranfi
4, q,d ' , -*qn,rr,rqfrriol hXfinrrrldu:lavrrru 10-zo rrloflrfiuei-(nrd-rr?unyqn6r, 2545) u6'r1r1#oyudsnrvirfi

. o ll, y 6tV, v t o t4 , X
arlrrnvrrbizunrunra nuaa'r"Lrinirrfuriouur'[:]unaorrinyurur.lofnupinrtr?u9_

2.3 fr'rodrld'n{rir (rlarl uffrldluqrvrnrafrn firairuh,rc! rfllurJorfirrr:jru4'::bu"[frnrriruruayrfipr ufiorirerr
A<t f,q ---).v-..,. | 3 , 4 ,i , X J.y.i",6!? trtn Lmvsluulu :I.3 Lunl?dl.taeour{:-levunrusvdornreril.ruuyai{frilrriousyqo rfro"Lrifulq.irrfJurjnrq

lvd , d I -j 6 A o I I qV 4 , 4vlrrqrnttvaitt$iuril rd'ns3t 1 utnrnrair16onuqilrvdrufr uilurflo urtrfunr'Lrinyrdspr6'rsrrTor tooo

processor

, 4 Y .- u t v
z.+ d'rodrffitrir (rinriS rinnavrorr)or{ruufiu"lw-Bnrulndudusri'lrGu,]rufirfr:1fr'lotilstj,lunymrnau Lmrsr

-r d r 4 L Y v ourruo
4'rtdondrutotn=tf'ui"rdu"[rXt6'urrafnHrnnod ryirnranri'n rirtrhnl#nyrd sofrruinr6o{ food

processor

-v- ., 'o * oY a 3 -i t @ A, o to

ri')edt*r mvnqud'n{urunrfrrurfi{Hfiuffi ufiulufturirltr{{ 6$:e*fi't+a,ltfi:s6*r$dh
"luryu.iNn"retudr 

:

g. nrttn?a*If,"rsasa'ltls€{!{1?et1r}f,S1}u ,dua stoct<st*ndard sdulien m{fil?fir[[riarx*elrifiomru

,, ,t{#urlmru'1fli 1,0m kTnanfltrriofinfifrme rp#sru mtenneoiate standard sollrtion $1fr*rrns*,itl1Jfl{fi1?

J'F?@
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fffiffi&l d/ar?s tl fi-tihiotu tJ st qhTl ou tJ s; tn an 2 ; 5 iWFry t.iqtil tar*\ryJ *'"'"' ,

Nlrr?S1urualfi fi nmrr{miuoqjluri m sG2oo tllnreni:rri ofr afr fr n? Lrny rS : i,,.,

tdnranvarssolnlfiJrrim'rurJallro{r$javn{drifirnrrmiuiu:-la;rr,u 0.01-2 a.:

_qa
4. ?6n'l?dnnn'toEl1.l

4.'1 n1?6fln6lafr r*luur

4.1.1 n{mofnr1unno?uumvnairtn?u:nuni.mxrir:-Eeln? 1,000 frn66nein'; sem?:'^, :J.neiflulo

1,000 frafrfrna 6l hexane (AR) 100 frah 6 ne rit'hlurLd rtnslfr separatory tun1e sre{e. ',^'.r 3 Lrfi
,rrrt,v ^ V,AV t Ut v 4 6t v ,

Fi'ivl.lL?LllLHmu Lflflul]us.lLlllf,xu hexane n?o{ilru sodium sulfate anhyoro-s =:_=.; ro;nd
V9/

bottom flask fl1J1et 2so frnnfrna d'uai'xriiud'uror*r ufrr hexane (AR) 50 fra66ra"n;r"rtr.Isdr

Inul{ separatory funnel shaker uru g urfi tsrfil#u hexane nyolriru sodium suifate anhydrous
,rt,

rffleQ]]li'lnf,.ittm vj't z nfli fionemra5quufrrnd.r (rinse) separatory funnet rirl hexane (AR) 10
,

frnfifimt z nil rirtlnnr-Errnalnslfr rotary evaporator sufiolruL#r rlflr-ru?rrnafrrr hexane (pR)

amFmnmrerriapiqtr nitrogen evaporatr:r unvrlflllrFannflfiLil t frn66na rjrtrlderrnr?ol oc

TilFluea?eqen ECD

+.1 .z nairoofnrlurlonrdaf,n nolrnrfi:r mil LLnvn4utvreor6ul{?6nraari'pruiurdue ri'r-li6 nr:nri'n

nrrfrrcnaiHooinrlunooTuunv1n5ueosrilurirlurio+.t.t urisyriln'suturirutorararnfifi'Ifi'lug

^ 1,. -
n'l?6fl'ns1n hexane rflu ethy acetate runvilrarenrinfitA'driun3m GC tfrnri'rm?es{n FpD w1*o

doaJ
nersiinarvdnmfrBn6iHooflnrTurrioar4of,a uaydnrrr?ol GC rfrnri'rprals{n NpD rdoflers

i rrne'ryr,[n'iafi :*nairnrfurmvr *nynai ltvreorfi uoq

4.2 n:naf, nar afi r*lun y nou

6),

s f . . ..,' 1-:r-, -i; l

,
4-2.1mffnrytrildu"lumvnou ni":otirtnvnoufiriurnerqi uaerydqyfrorri'ru,:run]oflrupineudurru

i6nrr(Backc.A.,1g6s)tfiodrtllnrrltrrind'radrrnynoudfir,r.,il{usrldimfinnynouuu#q
,

qvr6 dtaf,u1{riruQrululYuneunraurLBurruamfru fi.iqyuri.ifi'qqdtd,ruuflqdruf,rLd.rueru
.,

u:-.lofrruri'nrlrlduvlior 1 ri'lrnirtrJrirnr?6fra Tnred',runy:iufrnrirurin petn dish unydtfr'rodrl

mvnouldlu petridish fl so nfli rirtrJor:lufr'o4rur,r4fr t00 olrrrnaufi ilAu1u24ilxlllr rirtr.llri
"[u deshcatorAoHteodquraqfrr1e': d.:rmvriufindrurinoi'todrrnynouyrSor petri dish unyrir

6'rodr.lolriodnilevr,ru3-+{'rh': d'.runvriufinrirr,lrinnf,rfi z fitiryrinfiurflt:-lsrnnreoL
Y-l e

nfltfi t unv 2 unnrirtri'ukirfru t nloflrtuoi.uaprr.lrdrayrysoonqrnd'radrturunufrr ri'rrrnn,ir

t rrjofituri svfr'o{dr1ila:.Lsiodn g - + {'Qtil.i quneyvi'rrirurinfir,lrutrlumnrirrri'uh]rfru

l. r:"lef mud,6{ryu{ildrutunjaiffi ud'rr*.r.duu^rrlrufn msnou$#t

+.e.a4'BnrgarYe: : ,,:l' t 
". .,,'', ,i, ,,,, , ,, , , ,,

'', :*lqfq8tixzo,nfirl 
Erten*reyer:{askureresofi*66n:fix'ettryLacetate6R}:sfrn66ne

. , , tlerslrt#miuljrtijmnirfu*snarcruu s.ii*1il.tn?Bj6.Ix*ri'rlrirru sodium suifate anhydrous td

tu round bottom.fla$k $il')fi zso fi*6&nt #r.:$'lrr:ldfuarirs6*u erryacetate zo fiafiEprr z rri.t
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taxlu I

nfo.:61?6fi'r)tJtusodiumsulfateanhydrous tfir"luroundbottomflasthLrfrlrjrtr]nnr-Falmelng

1& rotary evaporator sutfiollrt#{ il{utlmn#?u ethyt acetate (pR) nnrF:.n w61?^riodxil

nrtrogen evaporator uavr]ilrFltntfrmethyt acetate (pR) \1fi\il z finfifiria nnr.1?6ffn

t :l-nnnme "Ldvial for auto sampier lJu:rn2 frna6nr t)thldamio.t GC tfin rpo iyv*oflars

irnrmvrf.arafrunq'mofnrTuv,loarnlofla unvdnun6or GC rfrpr trtpo rdome,:qirna'rrr,fnrffiun{r

nrfirmuunvnajrtuaorfiu rltuaranri'nfiur.rn*o t frnfrfrne rirt:-lnnr-Fmnesulflouu#{fr,r€r

nitrogen 
"urooruar 

unvr]f,urFrr ntilcuhexane Pa)ifiifr z.sfrnfi6sra rirtrldnirr?o.r GC tfrn
4

ECD rfr om:nst mrarydarrfr unnf loofnrTunrao?uunynni rtrn6vreoani-
,'

o^64^d
4.3 n't ffi n ft 6't fiA :g tuy,l {u't (t_lf us r nr 6 nr ?fl o.i steinwandter, 1 985)

4.3.1 mrtf,nrri":otill d'rfr'rodrrvl*tur zs nf,a.r 'lafmnr-Br.nma 250 frndfrna rfrr acetone so frndnme

flud":orjr,rlntl{ rromogen izer tt1u1 uryt^ rfrH dichloromethrane 40 frn66n? rmy sodium chlonde

B nflH rlurjo6'm homogenizer o^n t urfi ?rufi::nranvnrfl6irufilnrLdn6r sodium sulfate

anhydrous t s nfler fr'rfrrt{rlrvelru zo urfi nr$ir.i'}un?vnrunao.:fiua:1 sodium sulfate anhydrous

urj':nranvars so frn66mr ld rouno bottom flask flil1n zso frnnfrera rirtrjnnrBrr neilnl rotary .

evaporator n^oru#r :JfliGmmrnrenri'prfins ethyl acetate (PR) 1#6' to frnfifrmt u:-irarearinr

Vtad€t2 ?rnnnn? hlams?uFi?'tir1r1x1:Flunnl?Nlrufl.)?flrenarcoenrluv{aadoin nair.rnni::r*nn imv

,rdvo
nailtyr?01{u nreannu uudo+ fraafrna ufrrt{dmor rirslr6rl'Frdn+ frnfrfrnarirtrjrL{erfrq]uufllou

,d'

4.3.2 nr?flsn6slurilau (clean up)

{',: siliga gel fi deactivated 6'rur]r to nlofr{ur{drutu t nf,ru'[d"[uerod'eoirfrud'iu4%tinn'"1.i
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6rflhexane s fra66maEFr61?6fl'a6'eodr.:n.:"[unrod'Hritvd',:otirrlunro#rrifrrs]nrezunuro'i

hexane: dichlorometl-rane (4:'1) S fr06frn? [Lav6't?9]6Nfl0'i hexane: dichloromet-rane (1:1)
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v
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i mnvrfarafi r*nai r.rorinrtunn#uua vnri rtro6vreouri'qq

4.4 nrefi fi'rr61rfi r*turflerlnr "H?6nT ::rm FEEI SUN (2000)
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{@L1 .:t'',,,t,t.','',,,,'t''
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