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, dll)91 o a 91 1 o "' 19191 91 
Cb'lltl-:Jfl L~U'lJ::'lJll'Utl-:J~'U 'Ufl1'.i1J11'1'.ifl'lfl '11~'\.JtrlJ 

'i1':W1J'.i w 1rn::i'I~ fl1'.i'l1'J~1'N ~11{ 1 um w ~1tlm1~N'lJllfl~l1m 

i'llJUH nl'111'M~a~nwcn~ii1i1'P,)Uf1'1!~UlJ m,:: l'U'.itl'lJ l'lf'lJ 
'i d "'"' 'l "' 91 di dloJ 91 p 91 
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2. 00flCUU llJ'lJff1'.iff-:Jlfl'j'l::'\1lJ'\1"1U'b''U~ l'b'U !O'lJ 

IOIO (NAA) iomm (IAA) im::lJ 1~~ (2,4-D ttl'U 

ffl'j't11f ~1'b'vi'b' u~irlv litY~11~1'il::iiqnfutlu@lo{ 

hiu) 

3. 1cu1~tHlu 1tlum1ffn~'illflli'.irn'lf1~ iimn1u 

ff1"11i1cm::m 

4. ltl'YlfiaU 1tl1.Jff1'.iff•ml'.i1::'H~1'11ilwluru'IJO.:J 

IV 'YI n vfo 'lJ 
o''j d .., !'II 91 ! d, 91 "' @ltl'.i&lJ'U'Ylff-:J!fl'.il::'11 L~lJ'lJfl ~'il1flfll'.imU'lJH1J1JlJ1 

... ,4 '191 ... ?I 911191 Al .. 
'illflli'j''j'lJ'lfl~ !'YiO &'11ffllJ1'.iO~"~!U'Ufll'.itl1 ~ ~~lJ'.i::ff.:Jfl 

991 o'1 !d.4 19191 11)91 
'IJO-:Jfll'j' L'b'@IV'.i lJ'lJ'lJ'Ufl!'Vitlfl'lUf'JlJ '11fflJ~OUffl.!t1'1 L~~lll 

. ., 
91 loJ o o ?j 91 _ ,... ... cld"9 

fl 11lJ~ tl-:J fll'j' !lJ11'il::tlJ'U ~llJlJ'j' lJlW '11'.iOfl Wfll'Yi'Yl~'IJ U 

i.:ii1u1'j'rnt1.:imwJ11 uu~"::'lf1.:i1'll1ii fll'j' l °M@IV11l.lu n'U .. 
ori1.:ih ., . 

1. fl4.i::~'Ufl1'.itl0mU)fl 1tlmi'U~Ol.!ll'.iflnihfiru1u 
~ u 

fl1'j'f11'Hl.!~'lf1.:im'j'1nrn~a1 i~i.:iiinm'j'llfimi~,.:i-i ,~o 'hr 
' t ~ j/tl'j) I I ~ ,, QI mu'IJw,rnuui'l1 ~ 1u~1.:ill'j'::l'Vlfl'tr1umnnu~nffllfll.! 

\; ·~ QI QI ~ 'J) QI " : gJ uuu b 11ifl1'j'1J.:ir1unflma47 num'\.J1'j'1l~am'.i'j'~u11m:: 1'11 
., . . 

,l 11Jjvvi'uv~l utr.n wm f VlJ iiui-:iu tt .:iviii fl1'j' 1im'l1i w 
~ j,I 4 tct cv'J) II 

'Y1:: m1 Viti fl'.i:: ~'U fll'j' !fl~Wll~ 0 fll'b'l.!l~tf 1 fl1J 1J1'UI 'J l II~ ff 1'U 
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"' "' 9J1 jl jl ' ,J,,., 
:IJ1fl:IJfl'iltlJfl11 t'b'ffl1fl1t~'UflTHY11~11fl'IJ'UtHJ'U ~H1Jff1'U 

ir1f'ity1'W nTmf1-urn1liiu il911~ ilft'U'U 1~0m:::~un11m:i~ 

~n-10 ff11~iY1fity ~v m~vdHu ut1:::nrnlnii'fl 1V111dhi1u 

itt'~t1'\.fY116 c1:u L'fl 
1
h9!1) ~'U'11tl11f1'~l-Jl'il!tyu~1ri,:mTn11itt' 

., ., ' 

flUV'flltl'Jlfl ,~mn,iu 0fll1~V~'lf1t1i-n'1i1~mm1niY1fi'tyfit) 
' II 

lfaffvJtii'ff ut1::: L 'Y'IU'Ylm~rm 1iJ'Utl1::: Ltl'lf'\.J.-i.l~mn~~;iuii~ 

~rn i-n'ii'fl11iiuil u ouiu fllHHJfl~tlfl 'l~mn iu,hu111 ., 
ff1:IJ11t1U1:IJ11ht~fl~i•n~ hw111TI1:::m1nntl1iw1h~ 

q~FJ'U ~~'il:::i1t1itt'"10mff00t1,ion~~mn~u 1~t1'lt'Y'lf0:u 
QI •+ ,Q ' ' a., : QI J : 9,1 
n1Jfll'j iff~t1'Y11~~'U i'W'lf1~m1u nm.J1 U'flt'l1i;l~'IJ'\.J'\.J1 i'lfm~ 

t1dnu11~tlflHlinii'fl11~M 1uti1J~tl'Y11~~'\.J 'l u Ul!1W 

101J'Y11 <i~:u ttt'~lJ'Y'10ff:um1 Na~fiwCl1~ii~wm'Y'l~l'fl1'1JtJ ., 
u 'U:::'Ul~t) 1vJmiiu '111fl lTI~llJ'\.J flt)1JU t1911120 cucif. 91fl'l-l 1 ., 
20 a~1 '111tHfl'U!trnf'l'ilt9I01 t1~1140 ~cu.,im.l1 20 t1~1';i1,l 

~trfl:: 10~~1 
' ., 

2. 'WWl'l-nfll'f~vlfHltltJ'I..! 11l-l'fl~U9lfl11'i'lfl-ifl'Ufl11 
I d f d O QI ~ 

'11~~11.:J'IJt).:J~flfl'il'Utl.:JN'flO O'U m:::u 1'U fll'j 'Yli11'flqJ 'flt) 
jl o' jl o' ' "' J' "' 

fl1'jff11~0-!'fl'U'J:::fl01J'IJfl.:J~flfl i'11ff:U1.J1W !'lfU mnm'ltl~ m'l 
"'~l' "',, .... ,. ?I,, ,,; ,,, 

mrnn H 'll mm~11>1 ua:::mff':i~11:ut1 Lu'U91'\.J (t'Y'IO 11m1 
" 

~mmimf1ilu'hfotl1~ihh:::iY'Ylnm'Y'l ';i1i1
1
ltJo-im'jfffrn1J~,1 

• 11• 1\IJ 'jJ jl "' 'l "" y 1!_ d 110 u !~~1tl,l) 'l..!a'il1't1'f1111'1-ft11Jif1J'IJ1WIU'lt if .fl11tt>lfllff 

!'t'i1Jl:::if1J fll'\111 ffl'Jtl.:J iu9i°'I-J n'il:::1-rJuu 'ttci-1Nt1~~'Y'l f t)iJ'il::: 

ri-1ilfn1JU'l1'1.:Ji~fl1'1111 ;f0 '10tl N'fl U'fl:::llJ~,l fl';it1J1'\.Jfl11 
., ' dd o' I'll 'II 'II !;i ~ 'I' 

'U fl'iltff'JJ\j1W Uflil l \11'1..!iJ'IJOij 1 '1..!.fl 11:::TI'll1vltil 9J81'ttl 'f i ,lll 
,. 'I' d o , -;J • 

mm:::1i791U'flmCJ1t1ii 1m::: 1uniu m1:::m 11~0n ua:::Natio'U . ., 
fN 1~ (mm':i"11fl'flt11!1) ~'il:::"'v-iijm1vJu-.,.:J iw1h.:Jri0u fin 

: Q,I J : I .a, Qi Q,I d'd~ I 

'Ul '11'fl.:J'IJlJlJ1 ua:::'lf1.:J!fl~911~0fl N'fl~flWtt'l'Ylilf,jtUfll'Y'll'lf'U ., 
1nm'fla tglJ;ii '1tt19111 5-10 ~~.9imh 20 ~~1 tirn1u1-u 
'111-l~a'fll'Yi8lfllff,,fo1m:::ifiJ l'lf'U tl l tllff!t>'Ui~ i'UmW 

~iim1ti ~rn,rnm:la'U fl'UVU1.:JU'Yi5'11'fllt1Uti'1 iuum1 20 

ff~'Ui'Uft11H'lf'\.J t111i~l'U'Jiu 'Y'l°"ff t191112-3 f11l.JNffil Lm . ,, 
Ufltl t1~'J1 5- IO CJfCJf. 1m:::1vJ~1ii'U t1~':i1 10-20 ;;_9JtJU1 20 

~911vJu1rl6,lVflffw~l.lmu 50-9011fo11~u~ 'iluo~nt11J,lon 

1 :}Id ""• • d.:,,. & 
':i tlUtt1'11':itJ1:::t1::;~,lf-m tJ V'U ('IJ'Ul~l 'Yllliltl~ l:t1l'IW1) 91-!'il::: 

'lf1V'l-n' N'flUO'UUmaiia,l'l~\PJJ'Ul ,~!!1 't11 itt'iiu 1 ~ i'U fll'j~<J 
~1,, Jd . \1)'1~ qq,,'l 

~,ltll'l111 ,llJltl'IJ'U fl'iltct'1fl11'11q,l11.:J 1~ iim11'ilv m.h::: 

8U81EJLl1~011 O.W10 v.li3EJo1nu 

l'YlfYffl'LI'\.J 1:u!tifl L'fl 1m:::m1rn:u~1~01milt1u 'Y'l1J11m'Jl.fr 

ff11;Ul1JtJ11'flt1lJ 'lf1tiilf ~lJ~,lN'fltrJlJ 223% 'IJ6.:Jfl111l-li~ 

(2 l'Y11tl11) (EI-Otmani et al, 1992; Krezdom and Jernberg, 
" . 

1977) 'Utlfl'illflUV.:Jiif1111'1tl'Yi'lJ11fl11liff111W:IJ'U';i::ff'Y11i 

m'Y'l m'Vl1t1u imi,--1 mmrni1m~ii1h:::iY'Ylim'Y'l'llt1.:Ji1J ., 
!'lJOl'JclillJi lf"!-i;iu 1~~0fl~1tl (Greenberg et al, 1987) 

3. fll'f l~'IJ'U'l-flvl'llt>·UHI I ,ltJ'Ufl~ fll'j tili 1~ 011111 
d JI 1' "'· I"' "' d ' i JI .2! "" 'Y1 tltl91 t).:Jfl 1 U t l 1'UI m::: lJu 'jlJ ltUl'Yit.l~l'l O fl'il::: 'lf1V '11 l:11J1J'IJ'\.J l,l 

" 
~tl~ 11911 t.1rn~ff mV1~9i°t.1ffiiiim111tl~o1m11~0 i1hhi ~ 
i .,: 0 Q O i j/ d Q <!i Vii'"' Q d 
rnm:::m1J1nm1Nctn'il:::l11 11Na:u,i1 .. 11~mn 'il-1 t'i'12Jmrnttn 

'ilt'fl~1Jl1U1'Vl'llt1~m11'il1ty'IJO.:J iu uc1:::~.:J 1vit1 itt'iim1ff!1-1 
.: 'j/ I <V V) 'jJ .: 1/J jl,,s 

01'1111l.J1 fl'IJ'UU'fl1ff .:J91 Hl.Jltl.:J Ncl I ttl.Jl fl'IJ'U I 'i'llJ fll'j 'Yl~ 'fl 0-:J 

'l 'jJ 'I' • .I"' 'l • I"" jl d "' • l 'jJ 'lfffl':i't] m~ (2,4·D) '\.Ju':i:IJ1W'\.Jtlll'Yltl~':i112-24 ffT\.J 'U"1'U 

(Coggins, 1990) 'tt~tl '1.frlJ lvJ~~ (2,4-DP) fl~':il 50 ff1'U iu 
t\'1u (Alme la ct al., 1991; Agusti ct al., 1992) l~tll~:IJ'\J'Ul,l 

!>lei 1191~-!~9i°t1-ifi1ii-10-i~fo (11i.fri~11mmmnu t)lfllff!tJ'U 
" 

'1~ 111v9i'um~ I 'Y11:IJ01'il't11 ill'tn,lN'flmtl11J9Jt) 'tu ua::,ion . . 

1~ (Monselise, 1979) 

'1 
' I ';JS "'jl~ 

'U'b'1.:Jfltl'Utl1W\J1" llcl:::'tt'fl-ll'IJ1" (Sarooshi and Stannard, 
'jJ jl • 

1975; El-Otmani et al., 1990) 11a:::1:t1~tJ-lfl1S'lf:::'fltJfl1HlflUfl 
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ll1u mirl},m-11 irn1Jvt1i'lii'W -01911110-20 ri11Ji'Wii'11Jn1J 'VI irl 
'U 

"' <V I i 'J) 
'fl tl\9111 8-16 t1'1'W 'W'1l'W (Coggins, 1981; EI-Otmani eta!., 

Q I I ~ 

1990) f1'il::'lf1fJ'UfJlfJ'U'Wl'flNcl cl'flf111'1-Hl'fl11~ Ui'l~fJ'flt11Qf117 
Q d llpl i i 'J)"' "' "' ' i 'J): ,d.,, m rn fW 1 1 'fl 'W m 1 'l!' 'ii rn 1J v 1 m i'l 'W 111 m 1 'lflJl 'YI lJ ff m TI 

1t11J~1~ (~1m1111tJ1Jm'fl-~1~ ~mnn11 8) t'Vl77~'il~111i,-t' 

irnmmi'lii'W l'UgfJ'W, tfoQi'Wiu~hivv nq'Vli (Coggins, 

1981) 

5. fll'l~Wl'UlfJWill't'INi;l 

5.1. fJWill't'l!lU;tlfl i'Wfffll'Vl~m,nm1~nuri1111n1J 

l'Uf111'lf1~1~1J!~fJ1'il1~ ~~t)l'il'il~nffm'Vlt'Liiivn~lJ~tl'W911 . " 
1tJ-w~'flu1tl1 ttl~vn'Vlv~ f-hiHhtJ-u11~lJ~'fl'il'Wt1~1tJ~m1ii 
"' ?t "' .d! ?I "' ~ Q A cl f1llW~llJ'U fJ1~1 '11'U fJ1'1 'lf ~I lJ'U clf1llW~ f117 !ntllJl 11'Utl~l'U ti 

1tv iim1 iiirn1rn11c1ii-u 1v1v'il~'1'flf111"£f1Ufli'flui it1Q~ 
fl\917110-20 ri1-uiua1-w (Coggins, 1981) l'lf'I.! f111i"M itJ1fu 

,, I ,, I 

miff 09177 5 f11lJ~tl'W7 20 i,1911 vJuiMl'11l'l~~uiu'llw~nNi'! 

v~mMifJ1tlQ 'il~'l11 iM'lf~'1tlf1111'UgfJ'UffN11~ 2-3 !Y'U'flllf u9i 
,! ~ ,.. 1,d A ,, cl o i 91 91 ~ t d J 

'tt7 f1 N'1 fflll 7 lJ 1 U'1 fJ'I.! ff Ucl1 f1'il~'Yl7 ttfflJ I tt cl ti ~'YI~~ flt 'i1'U'I.! 
" 

-wvmnni1v~'!f1fJ'lf~'1tlf1171fl'flN1ff1J1tl\!G)f (fftl'W) tl~li'1u 
'J/,~ Q .d 'j} 9,1 ' i 'J/ • 

U'tl~tll 'lf'il1Jl1J017'1i'l'U'Vlfl17lJl'U'l.!'U'I.! 50 ff1'W 'U~l'I.! 'il~'lf1fJ 
" 

cl'fltllf111!'Ul'illfll~tl ~ltll'Y17fill Ufl'l.!~~~lJ (Geotrichum 

candidum) 11i'li'1u (Coggins etal., 1992) U'il~tluiim1~\Pll'Ul 
" ., 

m1'l!'~i'lt1f117"{nuri l'flfJV1Jv~qnn'llv~rn'Yliiii-w fiv m1m:il 

l'WW'Yl'nt1f1~11iht 1ni'l~'W (arninoethoxyvinylglycine, A VG) 

5.2. fJWill't'lillf.11-UNa iim7f1f1lllf117 iiirn1Jt1!7'1 

iiu l17tl t! irl~ tl.mN'1n'i::'Vl1J~tlfJWfll'VlflltJiu 1l-l11'il~l~1J 

N'1 H1Ju~Ul17tl iu~l~'U 'Utlf1'illf1ifo~nm1f1n1:111Y1v1~11 

. . " "' "'i 9,/~0i d 1 i jJ Q o'ct f1i'l'W Ui'l~7ff'lf1\1l li'flfJ~"l.l'I.! 'fltl 'lfffl':i'tl'fl t177'lf!'l.!\91 (Lead 
. " 

arsenated) iurl'1t1l'fll l'fltlf117l'VflJ!Y'flff1'1.!'Utl~1,1tl~t1m'fl 

(solids/acid ratio) U~N'flf1t:)l1lJ1tJiurlm:i1'fl7 1'¥177~'117 iMN'1 . " "I j,,I~ ~ d .c:. d i 'j/ "'i ' "' "' !lltl'U,J'fl'lf'fll1lJ'fl7ff'lf1\1l 'il~lJf117 'lfff11'U 'W'lf1~l1i'l~'illf1\1l'fl 
. " 

N'1Ua1 l'flfJl~nfl\9171 2-6 il\117 (48%) NfflJ'Wl 5,000 il\117 
. . " 

I i 'J/ <V •~ <V "'"' 'J} 'J} i'J} 'J} 'Vl'W l1'Yl1 (Wilson 1983) U\1lu'il~1J'Wffl1'1.! l'fl\]f1l11lJ 'lflll:l1 
" " ~ "' "' "' i •-<t <$ .. i 'J)i u'il~1J'l.!lJf117'W\Pll'l.!1ff11 l1lJ'IJ'l.!lJ1 Ucl~'U'l.!'Vl~l1Jtl'U 'If 'I.! 

.. 'J) 

tlllJ1 f111 !'11 
' 

6. ~WlU1Ni;l'tt~.:JI01JlfltJ1 
., , " ' 

et q Cl CV Q ... I 
. 6.1. '11~atltn1'tHJ~'lltl~fla'Ul'1tJ.:Jl1"1.11Na 'Ylu7~l'Ylfl' 

llJ1tlfl ifliim1i~ t! ll~~ '0\11714 ri11Jiua1-wvJu l'U~N'1~lJ 

ml~l~1J!~t11ua1irii-rl'W\1l~f1!1111ii.rJ-mc1 ll.ll1fJ'fl'j1~ ~tl~ 
Clo' I ~ 4 Q 4d, \II j/~ 0 i 'J/ 'J/ 

f1'U f117 It! 11llf11'lfot'Vl'W'W "111"fJlJ (Penicilium) l'fl"l1~1l~'Yll l1 fflJ 
" " ~ ff 'fl\91 j;j v'fl flnn~ v~i1v~v~ n'W 0111-u l'Utl'3fflJ 'il,m;tlv t) c1m 

tl'Ull~tl (Altemaria sp) i~li'1u (Arpaia et al., 1992) 

' .., _ • .,. "' i'J/Q 6.2. 'tf~i;lt)fll"jt)t)'UV!1'Utl~&1Ji;lt)fl lJf117 'b'1l1JL1J017'1 
~OJ a,,d,d ~ fl Y• 
'1'Uf11JlJ::'W11l1i'l~lf11Jlf1fJ1'Yl'Jt1JU1f1"11 (WAX) Ucl1'1f1fJ'lf~cltl 

m HJ t1 u i 1 'IJ fN I u ~ t:i n 1 Ii' 1m ~ v ~ 'lf 1 u '1 'fl v 1 m 11 ll 11 Ii' 
(Coggins et al., 1992) 
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' ,, 
1 o ,hw 1u,hw 'fim11J;lJ 90-95% u1;1:::~tu'l15J'" 23-25 tNm 
19f1;119ftJff 1~111;113-61u 1m-l1;101~1ihni 1~ m'Vl;,.fou 09111 

I GI 'j/ I 9. ~ CV I " ,,., .., 

200-250 ff1'U tlJi;lllJ'VfW 1U'IJW:::'Vl~·f'1fHOQ1JlJ'fl'U 119191tl.:J1:::1.:J 

o'1iio'f'l11~.:immrnrvi1'Miu11.:i 11m:mh~i11Jtium1tu'l ,, ,, 
11lJ't1.:J'1'1'ii'l.J1'l.J (Wilson, 1983) lJtlfl\11fl'UU.:JVh1tt'r-miim1 

l'l'l~'.S1.:J~ltJ l!n'1:::tl1m116u~n'l.Jff1'U~1Jfll'jlfi'l.Jl~tl1 hm 
' "" ., 

lfl'SO.:J\1fl'S 

7. m1tJii~Ni1 i-uq~m1~~91,Jn~,rn.:iil (~llU) 

~-u,fol!m:i:::~fl~1;1~nrl.:im1 i l11$i'~1;1~~'fl~ii'IJ-u1~1~n 11ml!n 

\1::: 'lii~ u~1'W'lh.:i-uonqtp1n'1:::11m~11~~1J~fl\1:::~~~1;11ii~ ,, 
l'Vi'Sl:::'Vll~ 1Yl1lJ\11flfll'j~~~i;l~f) L'W'l11.:J~lJtl ~.:Jtl''W\1:::Til 

' ,, 
001.:J lb 'l111

fl1'j~~91~lJii'IJ'W1flTI1 'HiU'UU L'W'lf1.:J~lJtl 1m:::ij~1;1 
u 

" .,; ,1 L , ., cl,._ - I"' " , l\ll;l'f'l'VllJlfl'U'U 'W'lf1.:iuonq~ '11"1nmrnflo fll'S1J"1fl~"1'1'1J u 

'lf1.:J~lJU hw1$i'iim1fffl'},J1,~'1'111~'U1tlltl (NAA) 1-uo'f!'Sl 

200-300 ri1-uiu~1u'Viu'l-ui1.:i 251u'l1".:i~omJ1-u '1:::vh1tt' 

ii~rf111.:i1J1:::mw 30% (1'U~lJi911ii1111J'Wfl11'U) (Hirose, 

1981) 1m:::O.:J1Jfll'S'Vlflml.:J ,~ fll'Yl'Si;I t19111 150-200 '11'U 1u 
~1uni$i'~1;1~!'11'WO'U (Miguel L.R., 1992) 

i d 'l,., ~1 ! ~ 91 
'Wl'St:J.:Jfll'j t'lf€ltl'S lJ'UlJ'U 11J'U~1VUB-11UJ '1:::91t:J.:J 

.l"'.,_.'ly 91 a ,91, cl 91 91, 
ut)'l.J'f'I '11\Jfl'f'IO.:J 1m::::1.Jm1Y1mm.:i '!f~noumnuov111;11fltitJ'7 
_,..,,9191.., ,, ..,._I,..,,. , -k 
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