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A]BSTRACT

Photodegradatlc,n of ametryne was €value,ted :,y determ:nrng
t.he resrdues af ter photoi ysrs usrrtg grrs i :qlitc : rrronlatograPnY.
l'he resroue of tir:s comFound r.ras oegra{ied as clry f : lm by 62.ii% of
t.he tested arrl,run! wtr.rrlrr 1B hr o1 exiF,osure t,.- sj-irr I rght. The
per,cent degraiiat ror, achreverl af ter .45 hr ol exp,:,sure on sc! l
surf ace Has a7 fuTte*-rYne L.redtment:. 5r-rrjr! lo'-€-.t de|:ycrogenase
irctrvrty rn cray lotrn sc,t.i . 'Itre tecirnicar llrace g,:ivi: t.ne h jghesr-
st1;Tiuiattori howeve: tire rlenyor-oge:l.)a.cte aci. lvtti a!r iornazarl
c:cncents were 'i 1,- . - i04.4 ,errc 52. U pprn wrtf) am€t ryn€r techrllcal
9ra,Ce, ametrylrr lfP tormula't':,c,rr anci Llnlredted co!'rtrcrr tr^ealm€ints.
resPectlveiy Tne eifecl on,pnosphorus mlnerallz.3iton ourrng t-ll€
r;tu,f,y showec t nat anetryne Lecrrntcil . grdo(: r.rdi l'r)cre e f tec'.:ve
t.han W! iormur3r-rcn as:nhtbrtor to tl'irs blo.ic)glcdl process. The
rrear) etf ecr il'r tire errci oi ,exFer'tmei',t trjotcirteS I nai amel.ryrle
t.ecnnlcar graoe nac an oepresslng efiest wnt ie rLs WF !ormuiatr?n
hed rrc, ef f ect. ti,e avo:lat,re F'r was 48.9:'. :r4.42. and 50.62 Fprn
tcr t-echntcat qraoe WF' iorni,rrlatlorr 1f,no cont.rc,i respecttvel),.

I IITJRODI,'CT I ON

Herorct,Ces are no'* wrcie., 'y usee as pt'e*ano posternerqence ueeC
c:onLrol 1n Eq-"-Pirdr, eqrtci]lture. arTler-ryne ts; crne c,1 t.hesre
irerlo:ctries. Tfre resloues oi tnese ctrem:catai are I)etng losi. trl
t.re,:t.ed sot; r'y t-i,e ei:ect cf varrou::".Drr.'te$s€,s iic'.ooeqraoar-tcr,
crn :30t: surf rce (: r ts c,r1e c,f tn€se prr)cesses w:llcl-i resuits 1n an
€'f teci orr tire pers;l.srerrce c,f pesr tc:rie , rr aoci jt:orr cIt€u]]cnr
-citrucr-ure ar-rri sra,- , t.ypi alsc, af Iec-r thiS pe]'srsien,:e (.2,a,,4, . Tle
€'f f ,?3i c'f pes:'.:)L; o:'. sc t, er'l:yvres srr,:rr as sc -. o,:f,\.rc'ger,as€ a:lo
on pnospnor Js lTll nel-c . r zat i orr ar e cons tciereo drn(:'nq c)1-net- f acr-a,as
a,5 lndtcatort: 1,:,)- tie s,-,1I f,r(:iiogtcar itc*e lvl t) ,5. €,

Tne prese:,i $tuc)' \das carrles out to tnves'! tg'ate the
r'ho':odegraoaclc'''. c 1 arTtet::'yJ'r: ('fr Dotir p.dtt.s: a.tG '- taly loam sc:,
sur:fdce 'fne 5!uG; :r,vo|JS aisc the oelern,lr,a'-.ioi r-! amel:'),ne
e,1f r:cts ort Chf. aat tvlr.y c,f sr:: I oeiryorogenasF Bfr3 tir€ il'c.cijctl(.r:
c'! aval iable prrc,spirorus tn cliry loam sor I .

I.IATERIAI.S AND UgIllODg

I'ested lierbrc:oe Ametryne {Gesapax 80ii, WF, ); ,:-ethylantrrc-4-
I SOpropy i aml no--r, -rrret. hy i th r,r-s--t r r az j ne .

Sior.L Sample::: Cra)' loanr 5c,.i.i tras cc'i leclerci f rotn trre researcrr
Statron of Aiexancirra Lirrrver:;:ty at Ab:s !'egtc,n. Suriace sc,t i
sa:aijies (0-1i> cnr) of tne cuit:rvateci 5c:ii r.rere alrciriec and ste..,ed
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thrc'i:gh tr 2. rmn r1(i nresfi l screen
Fl:OperL :r€1:i are ;lrevtOusly deter-rrrrrreci

Tne 5i5yg; s6 I anrl Chemt'j* l
11i )

Qg! !rt q'r; d gh{!mil:_!g--::q.pi.{ , Sj}::niae::,-r gas i;h.rorni:tog}-apn equlf,per_iw:tfr :i'lirme photoner-.t-tc ort-e,::tc,r n.a-q useo T.::t: CnrOtnatOgfaphl:i:(ritd'rt. lC,n:; wefe: Carurll.i - mt .\, raer :,ti; SEI:1. p)cxi;i o.: chrc*scrb {.
'-emFe'^a1.Ll!'t i (: i. cc.,iulrr;-r ;z5ar rsct-i)errrc., irr r€:cr, lc:., I,] o:F. zltt,i.ete(:t.or':l8C; ge::; fiovrs (mj.,/rttn)-carr1. .tel-r: j.[r.13err 4r, hyd.r.ogerr0"8 o>:)'gen 1-0; f:..ller ijgb rrrn. sF,€.^tfrc ior- suLifer ; 1O u.l
li]ri.'j:ll , €eurvatr:nt to Z5 ms sampie ; irmrt.:,f deieccion 5 n3.
\ v {- t'Pltl

Prgpqr-ut-ls't, of jtoi I Ldz€l- Fiates: one rr)r i r i.t.er ot herb:crdesolutlon r.as addiei tc, 20 qrams ct sreved solj to glve aconcentratton of 100 ug,/!Jrr sot j . i|lstt j leo l.,a.cer vias acldeC i_.obtatn a s jurry s:n[ ] ar to hear.,y cream {:l ) ,Ihe slur!_y tr3sspread.ed an 20 x lZ0 crlr qiass prates and then wer.e ailov,ed r-o :!r.d:ry.

EXfgE-UIg !q s-un L:lght: Tne soll pldies conrantna.Lr)o -utrn arnetrynewe]'e exposed tc s;urr .i jght .througir out ihe dery f r>:: trte :ntervals
^4 t a.u.L .: , zr JLJ , ancl 45 hr of exposure to :;urr I tght Anoti:ere)ipertmen!' tn,;c.ivei ir e:tposure of Arnetryllit as cirli i i jrn :n petrld:shs for 1. :i , i2. and 1g ht- to sun lrqht ustng theconcenlratron of 1,00 ug per-each drsh was c.iyr:ecr c,u_-.

Extraction, ciean-up, and Dstermination of ,lnrctryno (7) r

The sot j sanrpies rrere exr-r-acltet rsrn:; stetrty,.,_.n€ chiortde ar_
sc, lvent rrt r o of 5 nrl ,/9rr so j i . Tl-re cc,nter:., Hd3; :;tnakecr Jor one-lcrr-r:^ dnri Lhe'n r:llerel. Tne f r iterate vras invdp,:,}-ir.red tc, c.ryness,
'i:ssc'lveri lrr 5 r:jj berrzerre ernd trrerr s!i.FJecti:c L:, drumrria corumtr.'f.l om3Lo,Jl-,lpitl.. r2r gjr, lc,r c jeor. l; AnrilI:-y.-.*. resioues wer€,liuteri f rr>m thrs cc,:uml, us j irg ijexiifj,?-cl etl.tyreti)€rl:. rL5ij gll ) anc':ire elue;r':s were ,:or'lceriLl-ared and tlrer-, sui,recte:r r:o Eas i rqu:d
'l l-rt-OrrjB t Orlrd ph) .

lif f ect of Axnetrvne on soi I clslrydrogcnaac rrrld phoaphorue

l{lrneral ization:

ILtry Ioarn ::c,] i was siarrrpied. f .om a <!ep,.i .:,i l-.i:, cm f ros:lne Alex. Acrrc. Iac. Farnt. h.a.,aa ],eglo: .:: :s preyrc.,.lsl.;(:riltrva!ed wlth sorgirarri Jorage arro iree fron pes_lclce:. Arr erysiol I lraji crusneci,, sievecj ano tt"s rrome piry511^.r.1 e.nc chenicia.lc:haract-e]'1s;ilcs are prevrcu::l-"- cietermrnecr 1i , es ic,i iowrnqr :sianci; 30% S:1t 32% cjay ; 35>t, clay loam teliture w.h.c.:tl6%, pli €t .6 arrci (:aCCl-; ; 10. j. % Sc,t r we s :r1vt.Cieo lnrc, tnreesreLs c,rie ts tr^eated wtth r.ne dqueous sc, j;L:of: ci herbtcld:ermetr)'rie Wl,forrnuliltl.orr (Z-ethylamir]o-4-rsr:Fri:,i,.)ir_arntrjr,._6_methyi_
thlo-$-rr're'zrne ) a't. tire rate oi 2 ppn;. th: secono sei r.s Lre3r-ecwttir ;!. pF,m c,i amer,ryrie tetilntca j gr-ace :r. dcet.orre. wiriie tn€
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thtrd one :s cons:ciereii as cc'ntro.i treatnent ' upon o:.1/lns !he
sot I samp l es were we i I m:xeci anci then transf ert'eci '[o 250-tt1
Eirle:ureye:: f ias!:=. 5,:'ll r'rater conteni }las kept- at 6rl1t of t,J.h.c.
and t.he f iasirs were ciosed anc :ncubated ln the id!,,):l'dt4lry anC

tRdll']'[er]nec at- 24+1C. Availa,ble Pr (8) and dehydi-ogen'i:5e ac:lvltY
{9.) ;sr formazotr yreld were evaluateci afLer 5, L0 1lj and 20 dat's
post-.-treatment The results were caiculated orr air - drv weighl
bast:j and statrsiical iy ana jyseci accord jng to the spllt-i' jc+-

desrlJn.

RE5]UL.*TS Al{D D I SCUSS I ON

StanrloLrdization of Analytical uethods:

Cias Irqu:rd chromatography usrng flame photcmetrr,t detectlerr
syst(:n) (FFD) ani 5E-30 as a statloDarv Phase was aFPired with a

reasr>riable chr<>matographrc Periorrnance, The GLC l^esF'):ns was 2.5
rsn/ng and the .lverage of detectlon Iimlt was 0.20 pFirr (Table 1).
Hrgh l'ecover:/ i84.2"6)of Ametvyne resiciues from clay ioam seil rras
achr,?\fed tTabie 1), where lle C'l , alurrtna colunn d.n'C GLC lrere
u.sed for extract ton , clean-up and <ietermlnatjon of Ametr)'ne
resp,acttvely. 'fhe' coicurlmetr'lc assay of iormazBn as an lnolcalor
to t.r€r the act-rv:':y of oehycirogenase lias appireci. f"he ran?e of
concsntratron wasi it)-100 ug lri :n l[t mi acelorie (:fairie 1) i]once-
ntrdtt,on c,f tnorgan:c Pl was determlned cojou::lrnetrrcall)'. The
range of sLatrdtrro tnc'r3anlc pirosPhcrrus wtss 5 to 5ii ug!.

Phot,'dcgradatlon of Anc?.rync r

'Iable 2 :;hovrs thre reslciue ancunts c,f Anetrlznr: lef t, ai tev
exposure ln petl t drshs to siun irghi a'" cif ierer;'. r-lme lnt?r'als
as *t;lI as tit,: co:'resporro:r,E F,ercent Pirotc,ciegraddt)or,. The tiaia
indrcerte thdr- ::h€, resrdrre ierrel was zit.a. 20C.9 1q? -{ enrl

1i2.5 ppn. af ter 1, '3, ilj arrd 18, hr c,t exposul:e r.o sur, llgh"-
respectiveiy Tire cc'rr-esporlolrrg :! Pho-rooegraifall(,|-i lla:: :9.5'
3.3.1..18.9 ano o1,.5, . iabte:i srrow:; the hrie!ryr;e (iolri:er.!ratloil
anci tb phcLo(1ellraria'rlc,il wnen ex5.,g5p6 to s;uri I tgl-rt orr sc,l I surlace
lor d:rf f ererr'. l l$llle lrrtervaig. 'Irre cc,rrce'n!rat lc,n .-':f A[]etry!'re orr
sorl surf ace was 39.5. 34.9 :.1i.' and 33.0 pprn att.e]' 2, 2i, 3\
anc 4li hr c,f e:{p(,\sure respecl.lv€'ty the cc,rresF,oncirlg % Phc,tooe-
Srraciat-ion was ,it 1, tr!, .r, 65.9 ernd 67.0 respect-:veiY. f'ne Fresent
resull:s repor'[ t fral tire :n:tia] Ffrc'rociesrracjallcrtt c'1 Ar']et-ryrr': on
soli surface wa:i iaster ti'ian on perti dlsh tr;15 may be exp.l alned
ot'! bssls thB'. ttte catalytrc ef lect orr -qot I surf ace t"ake a role.
t.he pirotoiysrs of Amet.ryne as trtazrne he,rb:cjcie can De supPorted
by resuits oi'-Jtlrel- lr)vestlgato]-s; ar-fazlrre ls ccn'/ert.ec tc'oethy-
iated-and cieispr^opylRted trtaz:ne {10). Tne Present. resuits 1s
also compara.Dle vrlil tnose oblarrred for c,ihe]: lr:azine ner!1.-
crdes . 67'h of A'-r'azr ne anci 68x' or grom€rtryrre Here photoqeqradeci
af ter of 96 hr c'f expc,sure ic' surr i rght (i ) .
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Ef :floct of Arnet.n/ne on Phogphorul tll ncra ii lrat 1on, tl ] at, L,oan Bot I r

Resu.i lt; jn Table r4, sirox that j:ot.h hj;: tr.tjt-nrur iaT_tori and
ie:.:llti-i ca -. iiI'erde of am€t rr'i€, t.]'eatrnent s iecreage.: .l.ir€ pr-odutt rer..,1 lnc;rltdr):.i: av'a:.ra.o,t; i- eiLel-: drr(: 2i ci.ays of t.redttrent'.::, . Ci:'!.:Il!l !,lhat anrt,t,f^r'Ite r,eCiti!:C*. g:'erje 1'as t.h.: t:t::rSt cf .iel"_r..,,:
li i: h:ito]- a: t.he Zii L,r di) i:.'we're:' titr: rnea': €.,:",cr,s ;l .:he r:nc
i l:'-u-fi' ::,tatvt+- tht-- elic'-t...,, l,<,-'.:.,aa ily-:+ i-.:::rt. j:p]-eSSln:l
-l:.i:i- i4fJ ':r:) pFirt i-, I' rir::f, :.i, .t't: rot::ru.fit1.ri l-i:1d rra ef :el:t. The
l'rL; ale!;: 1.:'ri ti"l€rn:€ c;t. 'i-l-<ia::iTjc,rrr_:. O;-r 'r' . lriv;..jat iOt, a.ppeafed. at
: i-, fiirys, '"lh: ie ttre ied,{r.. &9t.icri, -dd:i irct-,ie\rei: iri the f rrsi
53,Jiifr : :i ng .

EJ :: e:ct o1' fu*ert.ryne on Sor I ilehi'rLrogenas{: .4ct rv j i"rr ;

r'-he hlgiies-: eliilL.t- :j ::€.i-!n-::-.:. (. j, .jyit)c,r,t,qf
\r'i.: .jf, jw. c.t, 1_l;f_. Sfiir(: i]!i !i;] r,J.j ,l ::iri r tilg, .,,i1

'1 ..':1t.l.J..:r r'e:;i:,t.€: a::'-t,r' i.!;::,yS - :vii-i_idj_r;,i. ,-.,,
.. i:YF t"i:c.r. -ti|' e:ii5:..i-ri-i: ::'t:---,!:rrir-: :it:n,!1..a
,:.:':',.,:) al "ia iat--,-,u,:. i: :,-r--rl,r:t.-, -: ...:
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. r ; . ,, r,r; 1.. i,'l irutti *.1 i,.. j..-r: .:-l-i.r '-: -:rt - ac ; ?t r:ri.
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Leistra. fl .. J.H. Smett ernd T.ll . l.exmond (197br. Converslon
end leachrng of aldicarb ln soi ] coirrmns J. Pest-ic. Scr. , 7:
171*82.

E.ronurrriow R"H., R. .1 . Ilakel'. H,iq.li. ii-e.e mdr', arrd h- Gorog
( !980) . 'Itr,: cleqradcrt:on c;i irlci:ica|i; and c>:dllly] :n sori " Pes.-:.
5;:. 1ii; ('+t.377-'8.

5..i. ltns ,l ..l . '\l9'6-i|. illrzyrtes, ir::ic,ri i:l:',.-'r: i:.ic':irem:::ry
i,'-:uri:e i , !,iic i:y lrir:iarer, it.i. an.:; Feit't so;t G.ii. Me rc:i
i.,:kker l.j,:t :r.c'rk.

:

-,,i:xlr.. J..q (.L.. Fcpr/i2iil . ar,': l'.;:: l.r:1,1 r: lii,Ci ,. i'::ei: L u;
: ill.: Ii€:.::l!.i;aF :fr IY:lr'l--,:,. c-?-:r.i:-:. 1i: Llr,: i.:J. il.::.
::'.'"tr:itet' l. ,. i i'-'1 4.

..:.{,t::"r.,' I $ ,. ,1,.,.,,",.' ;'.::.- '"':r, {.'"'
: ii, ..:i. :,".1 :.'-.i: r:,' t-.. .; .- .:,.r'-..,1,ji;: ,rr

ilt

1,i.".1 Jr,.-
i : \ '-) . 

"r irl.:,- irl,ir

l: ,: L .i ;,.1,:.t: i' - , . Lor : ,,,t

:1-l I I F'eitr:tlfie li'j':i)"ii: : iir. t'-l
c lr Lr!-eds€ atnc Cenyrogerrase lici
L,ev€'l op ke,l . .i . . Vc', . :.o { ii) z

i;.!,:it1ar dir; A:.
- - e ( r i:g: t. - - - Ja
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Table 3: Photodegradatron of A$etrvn r

at Dlfferent TrrPe lrrtervals of

19

H:erbtcide on SoiI Surface
llxposure to :lun Light.

Trne t>f Ametryne
Found

res i tiue
pPm

ts of AmetrYne
flamained Degraded*Fost.rre

{br}

6,

zt

3tr

4:!

39. 5

34,,9

34 .1

33.0

39.5

34.9

34. 1

'J2 (r

60 .5

65.1

65.9

67.4

Ahe analysls
berllicide (1OO

Has carrleo for lto s sojl containjng :t000 ug of
PPM) ,

TNIDIe 4: Effect AnetrYne TP frormulation and its teclhnical ErEde
on available Pi in cl,ay loam Eoil.

Diylt

lmetrynre

Control SP toroulation te,chnicai grade

Available Pi; PPm

5

LO

15

a0i

llcan

a
{1 .34+1.15

a
fr.18+4. 19

a
53. 5{+1 . 55

a
67.43+1 .56

L.5.D. -

b
36.74+O.25

ab
66.55+3.06

b
52.47+'O -94

b
61 .90{'1 .82

2.9510 {at 0.05)

b
3|6 .40+1 . 60

b
(;t .43+0.53

b
112.74+2.22

c
:t5. 21+1 .57

c
?n i6

a
64.05

b
49-58

a
61 .51

L.S.D. - 6.3573

56.62 34 '42 '18 . 95

L"S.D - 3.17E6 (at 0.05)
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Talrl e 5 : Effect Amet.ryne
on iiehydrogenase

HP-fr)rmujation and jts technrcal gradeacti,vity in cJay joarn sot l.

i reatnents

Arnetryne
llean

Days Control ltP f ormul at tonEi[il?al 9rade
Ava: tabie-FlTEm

5

r0

i5

:3

c
5",7..qO+2.44

7S).',77+3.t3

^31 .42+2 .62
c

33,91+2.06
t,.5.D.- 12

b
82 .75+4 . ZO

b
156.04+4.39

h
98.37+7 .48

u
82 .41)+:i . 62

.5755 (a1: 0.05)

a
3.413 .22+S .97

a
2i'3 .29+6 . 94

i]
119.99+4.8:l

d

L 04 . rr0+6 
" 3iJ

Lv
159.70

t

84.25
bc

A4 }A

?4.27
.1. S. D. * 16 . 308a

I"lea n Jl.UU

L"D.lJ -

ll
104.91

€t .1,542 ( at 0 . 05 )
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