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.1+, o+'r #l tlJls ;L;X a.!-!131 il-tlll rsL-.ill

:dJJ 6'c {siGl,J,J.A'/tJ a+Jl d &,,,rr'Jl #lrJ dtli:lS .JS-f

.;'-i!l r ijl Jr'-!l ilJr LLJI i,5$(l ,rf3Jt ; Or ol.gJG , i-l-2Jl o.r.a qlr *i lji'l-l L<

. r<-^-al;"rc.j Jar ijr+j-Jt srjlt Jl +.1 ge 1*l.rJft +:r.:tl rliyl;-ajK*,6i fr.. ir*.tt./

- ,::Y.e*3Js l - 4?:,tiJl JlJJl 0;i.:jl- J,.i,Il'ilSLJl ,:1-;,--.:.-*^-JJ iih:Jl <-cl3;L 
"lrJl

.tJl ... i.L-l! fsJ.lt

Q*r--3 .r"c i.i,4:..J1 ;1i ipJl olirl$l d]r ^ - .':11.r g-{:Jl a. iilii. LlJ'',l al3Jl o 
j-r .,.-.i

5-+lJl '1.#lJi 'liill3 "LJl 61rt ;e E..pty ;ae i;3',-131 i.bG .:t ,."S,3 ;-;;t"., ;Jr*-r' t-{:ll

:J:*Lill.,.i c/:Fl;3.r,.3 'llrlltia .,j -E;,:!! r,-i,"ll"i+!l r---;lll-01 ..''"J-!

(J;_ .JJEJI .}Jnll ,*'4: Aukjl 0,-c I'cJ..' .*3.$ &,-{$i3 Knock-down Tox 'ir-J}i.,, 
J*.q''nl -

:&t*.. -i,a; o3:,O .!3tll jlUi ta;,,piJ6gii .{-}tl A5l3l

: Acutetox iuL:Il a-ra,.,ril -

*i*"r ,r:- Q--l-plJ4-L,:J (JJ! #L<li o3,^Jl .,.,. ...: L1,.,1l i.rlJl ,y'" ic;'a' u-!l: $r J,{-}:iJ

tl:ri;r.LC50,LD50 si--xlJltilli:6,:lbi-..,+Jt+.r"e,r.i-L-(48-i4;":-ri.u
L-1i ,:(nt(l ,rJc t-^rJL;-J;rLllt -* Gd o.t*3.S3 aUll,rJ." cJJgi Jl A$G il-rl!-3;s.ri.iJ

,,11.^--11 
-i"c 

t +-J.:.*:-.1 .!]'.. Jl.Fl SJJ-Lirr-jdJiiJ.Jl ^ ll 1'r.ll;lsj dJjS3 Ljl-JlceJ'i?l

i;L.-i! ir-.Jl.:1i;13+-.lt s15 $3.plJ::-:!13;9>i:ll3 $:jl,r 6tr"!l'L!1.}lqy.ll g.,..sL'(."j^113

pca ls:-,y,t;16!a'.,'.,-,:lJj;15 'lj*;lq$rC- +J.t-ri-ll i. .-iYll e3- Lr-i L-'-l";t
.JLijYl +iil fJ,^i clYl-.-|, !;,i diJ I Li li .-,,-.^, Jl ed,Li<l



i}|.Ftrijl dtl,- ,:a 'tl .rL:3X Jrllr.lf J"tjdt

65-r.-l oYl1. Or 
{-.li:-*Jl .rl3,Jl .1- :..:Sl1 

"Le 
i.:Lll \:...^.-3 ol..r1,Jt 

"s "l3sU 
,;*L+

.l*.lri.!-IL.,-l iil iJltjJl J" {.,ir Jrill lC i*"-+l i1s,r!l 
"..."*i

c,L1..l^: g$l-.:iJl3l-a:-'J."i 6.t" pa-l-$ilr k- isJ.L-1,*r, 
fiilfi,I J;

; &SliJl {.n.,ll 3l A.uill 4.r.0,,,-.ll -

u," JJ,Li ;dJ il:6 Jii il+; i.,EL ,:.,tc..;'- .r!l:.u. -'+L: 6.rll ,-;l-p?t3 q^Jl {",r }i,:J

'.r^r .eJl . .. c,l+J ll Jrlr: & 3! ;-iliiJl +cl..e,:L 'li!l 3i ,lJl 6- ,ls,- oG"- ir. Jl -+,xl i'-.;.,

..1.i1,r.,! 3r3.;-iJl f.-,..:Jlo6lr-lra$ 6l rJl6;,:!lr"E;JF #lJ,i: L Srii;*' 3l+.5 .,-i$-J

iJii" ,.JIS-:,L .plliq3 ulc al citr-,-l t]<+ !r ...{iiu Jt -5 ri nJ* Jdl (',1 dt. L. irJ,lA

JSVilin ..{.1+ L.S #l ....firll- l+rt,-; J "L;4':1u.-+ ii-;lJt rJ."; - r-+l Jir qFljS

ii;ll ,r-r3 !,:l"Jl c,USls.ll (J.iJ !3. 'U1 sj dilr ^< ei:ii ai'-bs^]l i5$il ,'.,-Lc i ,.^<lrlt a-;Jl
. ai-)lJlJ,l-11 uj {.je 3J..f,:*t- li^J dl ..... ,l;r6Jl ,rS,r

: 
]ater 

etal{ si cllA{All Fl.;]J JGsrb J.r,6j:SJi

:.r-tL .*; .:!ir',,.;13 o$g-tl .r"l $1r'"Xl ;.s;Jl elYjJl .j ol-"l.;.: ii
c,l,-(.s1 r.lli 631Jlr i+lJl CrL*ll +- ,ri .fjlrillJSll .:li i:,-;rjl ;J6-ll ola-,." oa=3 -1

.;riJJl t,i 'i+ 10,10 dl 0,01 Ji ..1*il1 tlti
*)ird!Jb <5li.i,.l.r,1 DDT llnEJ Ai-.LJl.l*^ lld;.,'- sJ q.F-.lly,r'Lillolr'.,- o5.r -2

. (elJi,31.,!:. i,r..3,:ljJlo.r-o pl '::-t ":. ei5*)i-l.,;all olg* dl.s+s-
d.r 1968-1967 atr.i; rs:lr: 1966 rG LiJl.rllta:1,1,s;;3 alJ,^Jl 6ir Jr+ J".-r -3
alEil 6F!l Jl-+Jt il ,:'t ..-Y {-rll3.rlJ,^Jl oi.t al 

,:'r..,1 .J-iLn C- f+--+ li-^r.1972 rG
. ;;Fnl .:Lt,.flls 3ei-3ill ol*+.(,,t<;:tt

; r---lJl j if,s-ll cr[3K-].J iga.rJl i..rvl f.i #l!lr "'i<!J J"+< rl iJG d ;lr,-,].1 r3_, -4

e*- ot-i"ri-Jl t^ ...1J 
s-, 

i.-i"-Jl cJL.-Xl ;y- ;aL<..11 .:r- o-l \.i-Jl .lrtS +tJl i..,5lii.ll

.',tj:Xl et,.,-" j l( "<liJ i$lJ+ll .:l-rrr^: tl, ,11*on, * lalj,,-3-e .:l:13.1J +ul thi:*yl



j.u..Lll Js,ri{.rl J Lriy JiUJ' 4,UiJl s-iill J4lJ.,l

:&Pl fi sla.l-t'Jl t'l';,j3 JEirl3 Jf"af :LnE

.ri ltn:t ,:t+.".tt ; ;ij: i.s orr r -. ['i 31 
I or L i!i3 olq3ll Ji:!l C]tll ntS- 4+]:Jl 'Jg]i

.qll C!* rrJ" ilr"jYl ,.,3ti.$Jl; gurJtu "i3;t1,"[Jl 
,'>,t t^': t|.1"-;; o'1-43 'gJl " t5<'in

,i3l!l,L3!Jl.,lJ4JlJLJill;Jlr-dJ.ls+J:j;L<,L6.Jc,L.!lr-r':'lJL-JiJl 'L."deJJl
.gh-/t ol+:le i"..,-J JU'XI i*.S 'tlll (,'i (rJ":'Jl6J':'-11'dl tl 'r':"J K'!J ti.,JG

;l 4lJ.i ri ari.i .,lc. .rct; 3l !.,;Jl -.6 
i"S$3 .ry^ll oL,1 a.r^ Or 

tqLJ! &l.rJl H.. jil

-),5JSJ| *1,ry-. I-it ^ -. : ,i!i ; LLn fr".r .#t gS y*li3 LL- ,l:S: Y 3l ;r-* .ri cil rl,v

,:1.q.,- pli,..3 a.3":.'J! oLL.,;Sl3 .;+i..-giJl c,l 
-'.," "1(;:': U+ i.r!l,,.i L$ti ,rJr, ii.l'-;'ll

ta;;): ,rll 6.r,i1 li.iJ G$L J iirfJ* I , l1-'r 
15 a,au cLJl .J" L6-,Lt.r.i llJ+J h3:LJl3 '.'!'ic!l

.at a., Lt- tas$ 1.r3

,e{t * .lr.tt ,/ c:t.r*+JttiQ uE {'^}ul #;l } 'llJJl.>-;1l .n$-t;<+',

.irjlJl J*,-{-Jl c.. ir'JJiJl JP',-l^ ^tl iLL'}'ll:1 E'r., '^ ^ll ari ' tlrgl' -

. Lrl!;..:9.rc ;-13J Lt-,-l., ir.tr3;rr.r,rs q3l-'iJl't-r "'^ llrrbl 
'"lt 

rJL;JlJl51! -

dbQu l+: .,-,..*"JI .:Y.rrJl;rr. t !.1t .:[<; ;r ^-'r "-l u; *laJl fl; .;. EJL;jl Jti-,I-

..jJ i :': tl J,'.r: -r.': il JI,-l*lJL t{i" .--1iil1 J'J'- i;i ij'

.{.,Jlll *j i,-aEJl qFJl 
'-L-11 1.lt -i .j!r J 't*.i -

;1Ii .a;r!.i113 Jl{.,-U.J L..;!l.,.i L3';Jt.13Jfl1rt , ji^ r-<lJl;16 :".,K e+t"x d rL4
. olt^Ji ;p;*]5 gt' +-trP n -,-i L-.;.r.rJl c,l*Sijl ..Fii 'r-i.ll3'^llr&a flJ';-i-loc ._i-i$l

.ril . ta.lc iyLXl oELJI Jl JlriiYlr *,tJl ii LLa Lri L.2,ll .J Ji+Jl -;S; ;lC3 6-* '-:.L3

sJl:r ++Jl lin #lJ3 fiJr aL (25) J)u' .rt -311 .:r :::Ji ri. ;tiLl ;.r-c gtilt Jli- r*1 s"ix

15;lt ; ;rt-"lto,r.o rS; !1.r3:-',:lli l-{., iJ:lL Jii Cl$ll;1"-.i,1.- ': -uii <i.o'i*lte sli6J+ i,J:Jl

A.-,,,.- JIJ;XI {,rlS t-+ J^'lllln c,-i CGllJrJ+ d;,- J--n e1s ir.iJl c,' t*l' tl f P0 -
L. +,-,- . Jl .rt r La e .;=':.)-..i1 e1,<.,'^, A:JL nIL* ,r" i"JJjJl r:.iJl ui--:JlJ aJ.:ll Jl--'j'l

-i)LylJ{i3,i;Jl,i,-l- -rt-iQ:cl.,..!oL,ai.;;JtiiLlaJli.iJnlClnjJliFl "'J-;:6}l-';-l
,5rsll Allj! i.rct3 i!-,'$ L-rer-r'iller, ' ^r ^rl tt.lii-lOJq r-i dl;lLilri-il Ji3 ' rl'.;"iJl

. *.i 
' 
ill iJlc * dl .'*

I. JJ



u, J,rJ I Jij^ l.riJl j*4Ji{,Jl JL5:y J, rJt J"r:..tt

.,_rJl ;- la-. ;.' r l3iJl ii.=6&ll ,1 j-ill - q;Jl g,r - a+*,tt *: +r - tt jS>-tL l:n ><+y
c.,l.i-,.,-.o i-,-l ::.-t ii..)lll J*.,-l^ - !li.lJ_,,1 q!!t_r6t+ Lr-*l .,ri - tl J-:g,,K a: .,.i p.QJl

.SOIL FAUNA AND FLORA -r .L9t

I oXLJI .J-" *5 (J-' i+j(J iiJ,j.jl Ft, ^ I ,Jj ol.r:+Jl f t,,f .;':b ,rJl ;.r.u:. ol-le.r o.)L,il

. J13l-:ll I 
ji fi,g ;. r^.i

J1(r g6-.,t; ft-S $J l-{. cJ.Jtr,-. J,i ,:.,:: ,r:ll .r-;Yl ;lq.r.r; !3-;'Jl'13KJlol.4- o ,i3 -
,J,rl3!loial ,r*(lJiJlJ-:Xl e;J" lia., i_,jJt -i.jrSj..ir. -.1(9),;l l-0_' . .rT ri,rl3J1 o.ia

. r.-i.e (149.4) Jl i1s;;,t;X;s i-ril1,:l;S;iJt.:^31..!.ri3 iJtolj.il$t6.ra rt ...r,i

;'81o,r3 id.r;,.iot,!s.iLJ; i.et-,'; rt,r-, (67); ;.,."---JloLsLii)LlJ 6_,1,",1 crL*l_;.r .r-i3 -
3Snails gatgtt #.1.;.6 (3,-5;3 r,.at , r tloG;,, .i.p.i.5 (0,6) r3.r..- c,t.l*+Jt ojr

. Slugs 4st*ilt j.r.._i.a (89)

LL,=l oL*::, ,-rLir., JAn frj- ,.JljJ Xj Ailt i l-rjcJl {lj:,Jl {r--.J.il + ,:l.r..,.Jla.ll: Ll _
i-13.r Lr:Jl.j &3iJl 'l+-9l.,L iJJl !':-ll llJrllc,t ur^ll;9,i- bi-|r.r.,.!Lr: jl.ellj.:!*i:
,fu".,rS-ll .l,r.+_r J.:*Jl ;;j.r) i,3:.ll L.r-.,i C {+ -al!r- ii.i;Jl ,l: -11 of,# | ^ l ! ri. ^3 i_ris.

.JjliJl ,-*,!Jlri,JlttgXll+l f:h$J &t lJt-Jt .!.:.r1c$j3(gl1 ... q..},$l

4j c+ fuL, ilJlJ:il,:i+r.JJ L.rL-Jl1t ,:.a.,.Y1 nY..:'- .icuj 
J3,- or*l.;;Jl 5.$,:;aL,!.$3

.r.,;:j.--:.r djJ'l . i]iiJt iL.,JlJtilt ;;1 t.r r^ii,i_{+i {nGJIetns?l sJ3J.- -JtJ.-_L jl
DDT lt +,.";1,r*J $.i ctli sl4 Jt.SJ ISt+, t-"rt-...', ...1, 1*-l.r-:-l ,,... ?.:3 ell,rl;s--.Jlc,l++Jl

_isJ.r 
"r*Ul d .tj+i Erq ;l 6J,,S 11 ,J--tr * (2,5 - 1.2; *,,.>iJt ir- 4*-!Jt ,ij_,ut d ;-<J+

.r,.:il lij illrl,e -i.-.iX,rs qll-t *.-i!l i..Li enl<JiJ iiJI U-i (+_;:ll1 (r;-tfi in].c r^,!,

# ij.JJ.'^ Jii i;^Li iJ+! -,. #Ej J,J e.,--s.ll tr,.:.: 1*.1Jt:..iJ e'l+iJl fll.,j.:..,1!-)3.r !1LS

'Jl--. ^1ll'ra

: Air l3gtni e,t+#eltlE:jt3 J_q.,-S

*UL-.. Ji fjL--L at++Jt ,-;-Or 
"p[J J.L-J .:tJ-J ,lea.Jl ,rJl_,tL.yl ,-.t u :l .Lrd q"r.

,;-J1 ,.r---": ;..-.:< ^ il3dl ti+JJjSJtJ drtll;U !lJ,+Jlj.rl,e J! o.rs A-X Ai-L; pr3 ;.t,.,.



e. JrJl O arlJdJl n+A,ie..ll JL:iYJrllJl (5$Jli+lJ.:i.ll

. 10. 1 ugim3; 3 
a / rlJ-r"<*. 0, 1 ..,.,Jil rr-i*,Jl elqJ! d3J: 6.,. ar,l-x.r

s3il.rJl iil;. .,e olgll -;t :nil3 Jti::! ,r-+Jl (!iJJ.lt Volatility J++Jl J,.U: Jf-J

,JS-i 
"i" 

,€1b.,

.q;illet-rior..rrr& u,r"+ulO*Jl dlJli-.au'J i.ili-iJlGru! +}^Jl"rJ, otillsl:r -1

.L,1l-=.1 31 i-lt'' iJ3*-.o oY.l-g-pl -2

.Jtr:llol.,s+ !j.-" -3

L-Ji.- !l, j<.-11.-..-3 irlcul.,:'r..1 .n4 a*J , laJl JL,:.::l .Lc i.,.liJl *t-l-1Jl cJ.r 'i;
: cilS oi'iJl o\J 93nll ol;,<;il

;l u-l-in fJ ul-rJl ; 1Ll3 a,-',3,./rl '-. J-s*- 450

.gP")\l,'Ls127 u'-,.3a7atorrs.. 30

J^-.r" Jgj.Jl3o *r ...<':; a."s1r lli'il;,-J!8tLJl1*;-Ylrt,.: tl ;lltg;,1 t"-<

.ru.vq [*1rs ,.jl.;n ;K 6$s2 . 4 ,5 .T . ;-.,,.r]13 BHC, DDE ' 
DDT ,l'r-trlsll rl'r'

$ t " /.25 ,r. _i<;1,-.^ . :rt tlrl.li,j.t3Jl,!q;ts9l.:)l---;,;1LJ-rjLarL -J-,t1,5:< JJlj

s3 L;j]l el.-;3 oL,i.ll;t-..;A-,:Jlr ll",i. 't ...Yl,U:l ;LC' itJ'-jYl aL-ls* L"' ^ ^tt,-r11,.liir.

J."- iJr-ti Jl t! ;JL,j,Xl 0. ;rYJ . LJ^ Jl6ei .;lLXl "ly I o'++Jl i$i u-lJ: ;" cJJi r.r--

(rs i.r11 yl3* Os iJJ+dlJ ,i-i., { : .,. Jl ;.r; 6;3la-Jl ,:bFl ,rL ,l+OJll .rL:,c?} .:1.r-- 7L;::13
I .ta

: Food el&Jl oi &l,t+.J, flJig JtSill3 fu',.o3 :Lrl,;

dK,i,L ,lixl i J,$Ei ola1.Jl.zEi Jl; )Ll 1.siJl f t,Jl ,;l'r! ,rJ i,l::,Jl elJ.usll ;JlS p-r

:,rJl ef.li 6-;"13 iriJrJl sl3Jl3 ii.lii.^ll

t1-'..,^tt +ltc,JJ-lrlJt;lisr-ll dlJiJel.l-;-li .,-ii-.n:JlJUtl.1.r-:.,-ii-!l ol,r",il -1

..r1i. JSI Lt*-L.ic.r-+, JSJ 4..-.,..:.:.,c

oj-a .rLJ3 ..;i1-!l ;- -rj< rj Lo.1.rL-'. g9;s,r-,li;Jt E:-iJl j AJ=lJ.ll i$t*l! '-LJl eJ-.r -2



g. 
J.aJl a*lJjll r)lsn$dt JLrjyl('Jt(,rr!l diJtJ.t3alt

.JJl , ^ll

crJL.r ilJt ,,j i)Lilt3 i.r.r-.:Jt i.J-Jl etirytJtu.,._.,."= !el.,pJt!. fl;s;G)Ei!t _3

. (djt .. er.asltr i,++t JJt _ Jl, ^ rt _ + tlt),tijl L,e -rt c,urttt

JJJ"i,:,-r l( ^ r'.-o lJ+ q,.g-_,"Xli .^ 1^!t eliyJ,ll ,{i (Jjiyl sj iL_*JlJElto.ra;,i4...,

. FAO iJJJi i"liJtr iJriyl i.Li^ rx te gJ..*Jt J^.Jl

oY.l,.^11 f*r.a: nrt*;,6.rJl ;.2J.,.rJ13.r1,,,Jy1 l.reI=; WHO {.Jt-ll t Jtr-.!,!^J
$c,ill.!iiJtll sl; l':i:..,Y|&..'J $3;;il| Lra;p oti*.r...tI # clJ;J Js:,LiJl 

"gnL6J 
;.r., ^ ^tl

. ,,"aU ,, .:,*.,J, -,18i s-,.,^:3 ,,.o-*

tl3 *,l1Y3Jl ,g. ilJirll ijliXl (Ji ;i_+;,Jl JJ,i-JillJ ,;Jgl oLS;F. .y. iln*; orr -< ,r3c.3 (l

'F1J 
iJrJl LriVl ;j .:IJSJ tc*Jti

d J.r:sil i':Ul n:.: fc !l;11 c,l :j. d !t .i.. Xl ot*,..3 oLL.-Sl ola.,,. et.l.[.r.ea3 i-.;.rj (i3

.istaXlotl+Jt

n'. i Jri..lU ii-Yl.:3uJl; ,r-r ;.,-': ^tl .:tilJllJj iJ.]ig! t,j .}lJJ:,Jln^ dJt:.: .tl i!{r<t! il (e
. i.rJ3Jl c,tLl ... rt3 i_J+J,"Xt LrS-Jl

. 4i" (JJGT J .JL^11 (,J-* d ee &|.+Jl ; ,Si (,L 63;-: ,;1Jry ;- L iJ*s; i,*i ;l (.r

ol+*Jl ",r.tul pl .i1 ...)ll {-i^ J,:Sl i!-.-Jt &t$X ;nix ij;!l (.'j t6j Cr.,Jlrt-yt .r.*s ;l (-.r

.!;f ;3-3 ,rj ;3"-iJl .4IJSJ i.,il!l i-.EL +-Jl a"Llll,, ;,!.tl$Jl tlJ,,jtJ 
..1- 

J ifi ,-E-

.ii|;JtJtLJl

k \-::.g +jl+ll,rl.'Jl;-*-:-Jl ;.rrr !liFi-)Jls c,h:.:,J +]Jl fl ,r.i...yl 6U i1:j]L3
6iC ;Jl . ' llrE'yl ; . iot''. t1 ;r-1"11 ,l.lill fJJj] sJ.c i_2.rG 6l,t-g_J!3 6t ...ryl ;l.ri ,r_i Lr-..r __. .tl

.,rl3,"Jl

Food chains : {nl"riJl 
"t*tr*Jl 

:L*t*
Biomagmitication 

15$r- Jt +,aart
Bio-accumulation 

,s. g,s:l p6.ll



!r. Ft dticw ilq,ia.lt Jt-rsj ,,Jat*lt curalt rriilb,3}.J

.L.:i:ll "Lr31et:rr tu!.'. tt l-ar;r . ^ ; i.5- liijl Al*L-llJ)E F. En. g. a,1- liijl i3tUl Jiiii;

6Jr Jiii:ji # JrEllJ J""jJ Lj)lll&11-ll .r..!J 'lr-;Jl .:b1 .,: 11.,",4 +;LJl oU.r:..ll15U:;,,

.i,-xl-rJl ol.:l*.'ll..l" ot:u dJl a"-)LJl ot]l.r-.,Jl t1 l3tul

i.iJlL-j";Jl.rl3 .li,ra Gtl-]l ,rJs ,t---: r.r-.Jlot i;1.rLi cll'i 6- *J Jl .ruit*g

ip J.,-i!" -e. qt;" kJu;. L]e; i:isllll iL*i-Jl Js,i: lJ$J .ii*!Jl ij--ll c,txlSll i.rcL.,^13

4ilis.a 6,:$r -,.rl ^ ^ .rJ. e[:tsji ,-.,+ (,,]i.:i iE ' li3liXl a<-'-.:JL .r-^."-. t^ ,-L<.i,*J r;'-'li 4-;'''

..r"'13 ,r3lG ;.u-. ,rJc SC L f-1'rL3 (dl " o*',li tr* iiJ-;e JIJ ")
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