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Genetic engineering
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JLij]I 0 s -# J-i;-*. * .,F-rt_rlt Er r^rl rJc Li-r.
lri Jl ;1'.1 .;.;-L3,'|1.- J! J-ii;F GtJJt ,-jr. rll
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LlJl ;,'.,11 ; '; so DNA

i b"r.r-c.3Nucleus El,FJl +;t" ,h *- c.,rJ::'- UJ

is,rJ3 tl JL-,-ll ,i Lr.r.r-r-i cL;JJ l.r.r-.-;1j1 ;leJl

*!i 0s 1Y rl^-ll 6"rJi 1! ,ll ^^ll 0 u*r tA ),t-p.Jl
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A-adenine
T+h iamine
G-guanine
C-cytosinc
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tJl...YA-\t-Y cr (rSi
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U

:,lijlJ : [:he
UU{ - Ph(1

UUrl = Lei.l

UJG - Leu

t){! . Set
UdiC ,' S,q.r

UCrl , ser
{G . Set

tJAll :: iYr
Lil{ - ly:'
1-,,U' ':;.1.,-;.)

ll(iu " (!1
UCd . lyt
l-,i:. ':,i::'
U{lG ., -rp

CUU - LlU
CUC = lel,
fU& .' Lt'u
Ci.-;tl - Lir..I

CCI- - Pro
CCC . Pru
CCA ," Pr{)
ffG r P13

{Alj } llr5
(AC = 4rs
fAA ', Gln
fAG - Ct

f.;U .. Ar!
CC-C ,. nrl]
CGA Arg
Cf,l, " Alq

AUU = 1tt
AlrC'tle
ALiA .. tle
ii., a 'r',r:

ACU . Thi
.ACC " I rr
ACA ', trrr
ACG * Th:

Adl; . dsl
A,,itj : Aqn
AAA - l-ys
AAG - Lrs

Allt] 5r:r
A{;( : 5.rr
A(A ', &r$
/.66 - Arq

GUU = Val

GUd - ver
CUA - Val

SllG . !*l

GCU * AIa
GCC - Ai*
6L{ - AIi
6CS ., A[a

GAU * Asp
6Ae - Arp
6;44 ': Giu

C"*.S . Glu

GCJ = Gly
G6{ ' Gry

SCA - Cly

Gfifi T;1y

6jL;.:)J aJ;:.irxl 1\13 r1-,r)l'..111J1 i 'i-Jl-
: ai.s.L,^a i (Ribonucleic acid) RNA Jl tr"'

J.l-Jl Messenger-RNA rn-RN A -
ttiul Transt'er- RNA t-RNA -

?ra$talat'
DHA

{ srop
\ rrdl t,A A
\ )Ue.*-.r"*-----r?- RNA

\ *.,;;;;,* P&orErNl

ipr-" rlq.-. jL'b ''jlJl 1J-. UbJl .'. l- ;,<

tttJl o.r.r ,-l(: (Cene) ii.,ljnJ I prr,, ir<J (l,t' JG.,J

6.r-,r.1 3.r-i t6+L qta)l r,ilS iLl*l SJl.r j Lr'rcL4 ..1a3

p3,-.l,ll t-::.r-1 urJ-ll {i-Slt rJ-L:JI 4Ji Y3J *Jt :'t1

; aJyJl .:,1 r'.i:tlJ i-15 t 
:, ^a<rratl, i----+-JJi.lll

(Level i+:,!l i-+j.!i 6;Jn -,,,- .r-Jc (Biotechnology)

DNA Jl ycj o''. 'gJl Jl dli: JiJ'molecular structure)

LJ.rr ^11 nil td "'irI C "! rlCl oJ.e tt+ll c+l"lr )
Jl ;lJ'rjl .lil.r;.- DNA Jb i:..,,r.11 4 gJ"., r.tiJb

'1'.i. 
10i!JL gJ 6J'-.,-Jl rt".'11 JLr f* at= fi)r.Ji1"Jl

iJ --. jJl o---r i-;.lll oi+i i--i13.-J I {lUL,-F3.;r-Jl
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:(Genetic coOe ; Sl-,19!l 6-;i.i,ll

(Dictionary) ;11 -l( 1:-r-a .n8".' ,/ i+bJl ;JniJl

;... i-iJ - .r-b o L::l* - <--a-n! i=ll ijlJl {,J.i:.i
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r+ JJ-r.i, il--*-l-, +---rg4-,J+Jl3 r(Protein)

i++.11 ,_F1 ^-Xl eljjl ltl.F l0l< .i.': (Polypeptide)

,*5i: .r .'^^ Y' tr.r.rl 4alJl iJ:"rL$ t! ;l3'-3Jl

0 .&.r: -,-...DNA Jc;JrLJl ;J,i':Jl iil

L'.,^l r .:^^ Y. iJli.. JiDNA Jl J<+ rrslJ

J-i'rl ,-+ -iJ-l i:)6 ir. ars:: Jl ;J'i'ilt ;il^l(l j',)

31 -irr - ":rl c,Lrt^' .,1-c la li'u l4l^^, RNA Jl f$il
Jl 6t3 lip 'J-* r+ J"'--. J tr'+"'11 'l uslJl r:tS:Jl

oL-:r.^ll irr 0 J|*r,-.r;ls;.ll j 1.r.*.r'" LiJ.l DNA

i+-i" ,r+ E.rcl-,,oJ i+t* J{i tgr;ti' 6L:'t 1r

'L+ J! l;c' ol.rt '^ll ';,--bll 'J'-.r'3 a+r-*: '<Fi
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ir:rcol " r^'*'

l{ .' .j ol L3.x (J;JJnr i&i,.Jt ,?jLJl Jiljt +",_i

J[ .,s:,-.r el-i X l(.' .:, cLil;liJ tJjlj ta-Jt-! gJ+i

.'l--^-t Canretogeneses e 
I .1 ^trl .-$*:i: . 

"-; . L;J,-J I

sJ4 ti-..-|tr" ,:l+i+-Jl 6.--ic,0 i r-r ;r ,.-'U ,;-+
m-RNA ijl .u 0 i-t.- 0 eLlj l.r-+* Gametes e L-i-tr l

or-:.:ll J.,^-ri +.Jt- qc, f*rlr "f-.u e fi .., -,=.-.:

l-" ii-*r,-. -'. l -JlL3,lJ-lill oi-r,.rur33 .r-/ b
. Mutations c,L'iLlL . i-r:.

:qsl..;j'I ol,.iLll o.o u
iJ + jrr3ll Jl+ Y ir!t, t. i-5--t-L olfs; 

U--.r

ol+i]ll e .ia .rgi: .r*"-: rl .r,1," t 6:. J.lilb 6JL; Jlill
. ;*t -l qG .:ti,- rxl Jl u.lill

:C crl."iLll r-i3
Y! '. ..rl: Numerical mutations AiJ$ll ob;Lll -\
-^SJill i r.-l3Jl ui..-Jl ir-" o ,Fs t J! t .r rlj:
6;3G.ll al ...;:yl 'Ljjl eui o.rs-r-3 t41i t. ;r,1 

;|..;uJl
. Sex-division,".^"-t ll

dr- ;,rL+. Structured mutation: t19_i!l ol-1-lLll -f
.r.r-. g oll-x {a+-,i L..ii, rJi+-.-Jl i-=..., i crl.t :':

.:Lri uJc h.r.rc A EJ -Lj Jl e'.'3i Jl ,:ri.- L. ,;rE-r,rJI

Y ,..ro 01 a.:rJl -,J-.-J,JI ,r+lrl g-J{Jl

j Y! DNA Jl i-+r, J.--c l-1L5. ; t:r-. Y RNA +,
:y'Eu

:t...t,..11 
G..:r.r.l- 

DNA i^-= tjl iI*LJl 6JL'l RNA -
. (Ribose)rl-15 r-Lr 6 S- RNA -

DNA .n l:r I ^'.ii (Uracil) J+-brJl .'ll-.r RNA -
. (Thiamine) oa:.+lj!

.oll Gi.r., DNA JIJ 6.ir^rtl .r.,,.:. RNA -

t---+ iJi Ji.ll Jt-L rl Jr-"rtt r-RNA p+-+

i5;,r-J .Ji; dltJ DNA & O^1D i,iJl (Transcription)

r*,,,- ,pl"..r1LJt Jl L{? )l-o.-" -1.rLi,.t DNA drLJ-
;Jn--:^.ll 4 +J4 r-i-.jj I-RNA .,f.-l--.13 e,Lr, . l) JJ.IAJI

.r-el+ix iJ' - i i---:)lj C-ilr,, (Anticode) ;Jl .: ^rl

t-a..r't3 ute ,+.1 ",:""U J.li:;J,i.i s{ +,j*J.r,Ul
m- Ci, ;L. rl r-RNA.r.e.r:-., d . 0 J:+lt i;iirJl
iI*.L eL;! oJ)tl f{ FluLuJt *i, )ls-t- RNA

i.-l^rJl o.jr tIg . .-AJl (.4-,J!l) .+f-,-,Jl r.r-'.:.

. (2),jp!l JS,-tJl Y,.,-

P BOTE IN SVNTHESIS

: M utations drl)iLll

- \o' --rl4 L"+:L.-*;L;)l ;i ol2'rill q"ii

0 ,-;!l 6-.'/.r'-l'.4-. nlr (l riLJ I .'r' Y"

&!l JL-iLll i," /.\o ,lb ,jlJJ J]-l orl'lj c't$':f"'^Jl

.++,1-rr oteh ;uptai f.,+--l-'; *S:"'l
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"il ^:'11 .r. l+'U- r!*g

a, rr ,s-,i.r I d^rti'.: aJLrb L0*a,JJ ir-€, Ci ;.: t<ll

gtiJl Jl- i 6.rJ1 i"1.'.,.e +i;Pi
,i.-t,1.i.3 c]l-.;Jle ;teJl 6J qaljjyl _r-Fr 6)t Jl-e

. LJ"iJl LJ- !, l4t.. .-,ts:: i.lJl .J..lLllJ ,J:l-r-'y I

) LJ4-.:,r C. J-t,i {:GbJill i*}+l 6Fs. n!

QJ tr. ,: L+:i:l \rjj(JYl '-.e+Jl i.--r- 
Yt {-iii-l n-(-"l

i-.at:'l - Molecular structure ir.--F q+ i-!.r -i .4:.;
i_. r: i.'*tj- eiLii: c,l-r-J q 3l.ull elli .,i$-l iiJl

0-r & - t,1t ;.ji Biotechnotogy i....--3J1 rt r'.:i1L

,:dl a i-.r 6.. U+e,,t &LjJl .rJ- ;e.rill 5iiJ I 6e:..*"

i-,.rfLJt ir*,LrJt ,-Lt ...tt J..^ L^+i}"j-:l ij";Jt
, Ji" {jb},I i-,r:,att tp-::l

. l.JJ"iJl J";-i L iJl o.rr i.ul.i-- -
'U+ ltti-r'u 1{jtLJ -o, -

.l.1rlr et"llr .-iJ-lb i-.Ull *1,l5-! -
;" t<JEr! d;r+ icJLill '1L11 L)l- ul4 Ll-i=ll -

.k!.r$:1 +r:
.CL)ll clilIle Llr11, 

^-"r11 -
el.r r, : 1---r -- ir..- -j'lLJ i--:-,pJ I ;i I '.iJ. li!-i
Base 6r--eG e:.r \ "'-o" r4-1 CJlr- +:l(l+ als-g

J5-il -3yi ;.re r;a1 6l-.1q c, ti-gJl ;" l.r-r. ,;13 pair(bp)

illr:.. .^ll .r,r-3 ui+J! tlii] Lr5.r.,.rill DNA L".r

li-r e-. &L:r i+bJl i-"r.{Jl c,l*:i: ..rll LsXl 'rJ=,

el3'i* \' -;tu.-,r-1"3 elliJ-, . t,', 'r^.'J i-t^ll i-dl
ar" {.-U Ji,Jl i iafbJl i-ridl .l^l.J nJl.-till !,$l
;.r-:Jt olY3Jl , ,Jo 4J C"l*" 6,.-ri 0: u*-ut ;;lt
.!l Lll i*l 'e,--!r.;,LUlr L:. L1.; cl.r-jS.; ,<:->"11tr

rU! 0 /.1,r i-.--.; l-t L-+ C+-Ig nl ...r)ll dl 'r-ll
9l (Genome) f,ri.i"l ti -i-r : L".c ;-.tci ': *- s-:Ul
c,,Ll.,p. ;---.-5 rrE .r.Js3 F s_ o ,iL;)tJ lr,bJll ftLJl
+.^. J q1-r, J)t4yl lir . i.!.< riJ uj+.- tl ,rf" ;U;)t
+.l.: PJ c.,l.,:r. tl S .rL i.:r. i3JJ,'" .jJl fo ,Jlc-
crl i;g- : "*-Jl ) JEJI J+.- "L 

L&t l{:.1:l{-.ijll;r

iiLJ-Jl otj-;3'Jl,r,J-dt A+jrJL q.+f^.lrYt CEil

J! iiEyli a;JFill i;J-Jl c,E#l ,-* e:Sr k l.r,L

t-"*rJl Jl L{--^nr 0 .-Iilt 6.rj1 Lrrj-L (i -i:.-Jl
.ilFYl -1l o,r:rll f: !ri..E- J $ Jl "sri 

L. r0...;'.

t-6:1.r1 ; iJ/l . r. .:: r+ ,d-,-rJl ;r-;tt -r
. i-r -t L g.-JL "'- 

.:,Ji l-,.--J.{,J-r.Jl J^i-:Jl rE-:l
. Ej*l,ll rl ;_,.-till ot-3.uJ L

: l('. ^ i+.rc -,lr..l ;lril^ll
.+r-iJlt-

.iJl* sJt -
.i.iJt -

: (Genetic engineering) ir1- UJI 4*,,.l.!{ll

(,Uj.i i:J. L,u-rr !!5.11 ijlJJl rt .r+l ;l ",r
ill ..^ll cll (f*lill l,--. Jr-,-.J cL-3Jl el+dJl ) r,rl...-
i t1L Jt c,ti_Jlr -,o:L--iJl-. jl.!l jj:Jt i_t..i_Jl

ir,L+ll ,Jl-:,jJl 6Jl*Jti ,j-j,.n G-J" 6J+l ltiillJ

:a . - r,L-'i: +t++ c,l l.(r^( DNA and RNA !
gJ+ll J.Li.ill u-} iL,-.tyl i lF. 11. ..J l.F-lF

"-*-:1 dJl crla. lb irlUJl .5$*Jlr ..lbrll JiXIJ

.-il.i.xl dLl i+! p ri ;rsj l+ l{Jl jitsll r,-^. i

"-t 
<++*te+tt t./r.lt +r e.r+J.r^.*}...lt .-rFt 0 o+t'

' cf+:Jl o ti. lc k-cg
Gene iJ_.13- Nucleotide , r-.rl<J, iilrs3 : i!|...,.J

m-RNA t l;1-.r Code i.;i.i DNA !.J"-:,

g ,._rY,jl,_o+ "5;+ 
r-RNA and r-RNA iSJL3.-,.J

. rt.i11., ,r.. .lL io...:!1 ,u"

;.r.r...J| l-6:.11" t{J +Jq ilill Jl eli ; r::,-r
6-i.r L. i.- 1ll tf-t"l l+t+U t*LlJ l.6,il,^.J k*-.rie.l

4- Jidl+ ti*$r jsij.Jl Jl ,IjblJl ,l+Lqq
i+bJl a*riCl O L+.++ f- u.J.:,LJ,lxll3 ol*.'ratl

;.rlc! 6l ol i-rr^ll+ .. -11L. :.r L iihJl c-,t5.'.J-
'J'.U" i-"J,E-i. ;-l-l t6ll.r-,! I l!j. o-:-c L6r,El t+Ji
;t.r. ,J clr.,.r- L-.;g- ,Q Ji i+r" .-13: uln iq.rr
.IJi .".r^ ,. -lll l.t-{- r--c l.rp o LJiXI -u,l lt1 L
c<J.i.:--...r #Jl lir JtLl JLll ;.- J'd-S .qr ClL^"
A.,...r u.rJJ- #; flc , ,r. +bJl i-r+lB qLr
i.r-+s r1-1,J13 q=-JlJ L,rl . ::Yl {+.rl d qle
L-{i5tLJ r-J-lJ (Cenes) ;il irr-ll Lj-y., i-...-,[.r

A .p ol .r-r'Jl - 6.!l u+tull .r"qJl



IheBnzum.culr boli OM
rlrld.Ettn srftrite

Restriction Enzyme
Action of EcoRl

Be.orrtilrt DllA

TransfEr and oning 0f thB lnsulin GenE

H.x, th. lnsulln Gci|. is Tr-rslcrr.d X

iiJAJ-illJ -'-,JlJ '--nb J+lb J,r-!l ;;,r 1-'c' ii,.4a

;t e aJl ot i-u ^ ellj'.Sj ;ir.rJlj . rl-U e Lji! ;Ll.p"l
. dSJl lr{ir srliJl

o,!r .rr, ,.!+-lJJ iJ.li c,1. 'ritl, Jtaill d,l+ t-i.U

.-iiJtr Cy.-.-yl ,jr.lJ. I {-. l.r.-3 L-=.ul nLil n1<Yl

i--3r_.-Jl e[il:Jl ,-l,iir l-r:i^ !:l.23ill ;'rUl * "l*r+llr
'ol1:-Jl 16l.:n dill Lri:Jl

: (Biotechnologyl L;r;sll gl+iiiJl

6i.-i".r rl-u Jj )1,-r1 rLJ--i ir:bJt i-.r^6Jt c..r-;

i,- l4"Ji l-" ;jjll cJ.o J)li .'.,.41 l+ ;A.^; is..r
j -r-ll.Jl ..!--i--:r Jl r.ll li-l tJ-ir ci_-e3-i:. or ,'.;':
i+rtji^ll +!l L;Jl gl.r Qll-sJt ;.rLJl p J-t njl

I r'.(^-.d:,Jl ot+:lJl ,,- ica,.-- Llll t'.:iJ- 0r . iiJt
li- JS e*.r.:S.r ri!i, Jl ol* 'rat1 iJti ,J*r- ,.r.

:L_3,.-Jt o[:iilt frl jbil i(+r . ,_i,-JLlt i:,1& l, tXj)
:)31

Nucleases L-JUJI u;L-11 p.r.r o t^,. ji -
DNases ( DNA) i5Jdt ,;l--Jl p.u;L^,j,;i -

RNases (RNA) 19$Jl L;-Ul 1.u o tq*rl -
Restriction endo i-.1" lilt Jl i, t;-ll ;l ^i:!1 -

nucleases or enzymes

: u.rJ Ligases luJl o L^.-r,.,i -
Linkers L ll,rJl lo.,ll -t

Adaptors J,os.lt AtsJt-v
Homopolymer tailing 

"L-.rll 39i-Y
Nucleic acids ; r$..t| d;l ^^ !t ;,-+ iit .*jri -

polymerases

DNA rnodifl,ing 6.r,jjl .;"LJI _*,J,.^l ;t =j'.i -
enzynles

Topoisomerases .;l-LiYl Al,l cr t--r;i -
,L.jlj

;,s: Ji.r, L-3xJl .:ta'.;:t1 .r. e-L -,rL c,-Jl .:J L,.r

i-J:{Jl ,j $lJJl f.-l
: lt : .'r 'i;l..rrJl

gJ-r-gri""L- ciltul g-r Plasmids crl.r+ -r),ul -
; t+i---Jl i,---4 Jit-....-. i.l .'i J r a-i1- DNA

Replicon ilii..,.. .icl . ' ': i.r..-s3 .l--r 6i Chlonrosomes

I\

rivrd, .re rm* ridir of DtlA totrnd h b{tedn (eut senalar.
frd'r' rhe bdterll rhromo5dre,

tutnitio erEtw.rt a(6s trE rwo rtrands leavrq oore md5
to !rti$ iDNA ran be ra(had.

sp.cd hxer ieqrences a€ added to ttE humr cgNA a $at h -2- 
hsdt'd (D[]A

{'r f,r EGBery rto r}E l@r. .ndr ol rt? @em. p i$nd OHA .nq / 
^ 
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/,'> r\\

Cloningtt. Humrr lnsulin c.n.

n th6 wayn drE 6fideniirllclls E fo.fts and irthe hm ,tene in.orporared rffods flr
tte torfrc.€ hr.1[a, rhs $r.h a .lo.E .ah pbyid€ a reEble rrudn 5i]ui.2.

oir.f-'i: 6 U.i+--Jl 1.3..- (ts 0.20- 0.05 4+ {-."-
:l d-^l (J'.."c L-3;|.Jl o!tl.' -rl L3ti" 4r L.r- crl,r^"r)l-,ll

,lr-=."11 pti.-PBR 345

:= PUC 8

,IlS=,LljiJl prG. PAT t53

,prsll 6Lli! COL EI

4i3 Conjugative ,i.Jl..;iil L.r+t ol.r:tIJl ,e.r;
.N on-conlugative ijl..;ill
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i--ri{Jl ,-li- j ot ..,t Jl oLl.ri;*"| , .*J iS11

:uJlJl .p:Jl J. liLJt'
.o)lcGJl i.,.il.,p -\

' ir[1.#l 'Ji'r ' ;.r'< -Y
. .:tirCl :.i<iJ Jrt3 -Y

crli- lL ,r-lJ!l "j.i.( ) eElrlnJl $.j.JiL: -t
. (i:rrall iiLiJi +.ri €i

.i-*,ti^ll gst-ill f**Jlll -o

Genetic engineering 4JlJJll 4*Jdl dJir\*ri
applications

$r. rl t*s *+.ll 5;,..' jl$l Lll"'i)l J-J] ol

ci.-iliio ,-liL-r-r Li-& r(}L:.,23J1 rl i+lJJl ;.rLJl 9

*-,;.....,.-'r, ,t-{J ..+, ,-l;"il ;1 Jj,-,-3Jl jl-s

.,Jc r.,..ii c^ir,l i.;hJl3 cJrdl Cl .11l3l r! l+t;' t

s",lJl {+-lJl ,r} k.r.r-i 'rLr,! td':r"'l iF" o-l-ll
t r;+" o.ra-.i^] aguJl *lrJls f t4l Jl t-ll -$ ,rg+ll

. pell i$l.,rsll i-J+l + 'rG+*HIl t--t:;e

+il-,,J| 4-,i{ll 
"s,rQ;}Ot 

dr)t+.

i-J-JJ:i-,Jl f!'ll ljiFl 69rJl *SJl ,..rjJl .r--"

;.rul r-,J l(a .*-< l&Ja3J c 

",o-l,o:ll 
q-.1 u! {=rjlJJJlJ

djll rl i Ei9 i+tsJj i+ ..ili.-\J'-ll 
"--.i.-:r:- 

g ii;l.sJl

: iJ6ll iil:Jl el:r.,L':tl pLl q.cl,.;"-. {:t+lt
:;t..ill JL.0 iib.rJl i-,.riil :)el

...-i*"i i+riiJ Li-lc ;JJF: 1l-l ;'^: Jl r -ll li-a 0
l{.s . 's. ,, iJbJll al-L iJJFJl "l l:, +ii ri---aJSJl

iJi-ill '.'-i lir;y-31 t+:lil+b f+r:.Jl k -rF.,
6J-i'lJ J!.ii ;.u-.r1 prLi. ;L-l ;Y,:-:' !;-'1Jt

i f<-Xl L+- er-I, ol..6Jl {Jr i,'lrl?'r d,.l":J.j

J-$ l+,...-.r*, f-9 cl 
""<^^ 

A* ll i 'LiiJ^ll -ijtEJl

{jj.: J+l ;,- (.]Esll dtxL.r (ii J! ,-is.r" gti-pJl

. tj*i-i ;,S.a.il-S.!l tlli i i+JUFil c,Ll-Jl ;'-'1
r .. Lll c,)t-. J'".,i.J i+bJl i..,-qll c,)(is':'''.:'l-r

(.,-L;J$ll i.rL;yJ cL-,,jJl ol,rl-;Jl3 (L-JJl1 ir'1' J

dr- J-lb ,.ryl . ^lb (u--!1 ir.- r4---)tJl i.rcL,-.o

".o:r-o 
:l eirJ r-i+ll ,ri+-.,.n :;: 6:,-lt "+t rtt .iL-ll
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: l(..v Viruses g."Lrl -
Caulimo virus camv LJ:.'u;tl 

C.:,1, -\
Siman 40 v. t' il^J-..11 e,ilJ, -Y

Bovine papilloma Oul+Jl L3J31 t+ll gilo-r
v.

Gemini v. s:^* dt12-t
.4: Bacteriopfrages 1t-Jiit or.l'.{^) c,l+llrJl -

r+b..11 ir- q3.p €+ iJliL-.;1a-. ....^ ,lj-l
: I !'.,rJ cll. -- r,ri,ll Jli. l(l'. ^ ;la- lt, .rl ^i ll

. 1^.1 Lambda l+d .\

M13.Y
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€.J.:l. si-tr .{? .jt}. gr., Cosmids ol.r*..luSl -
.trr.:1" 6il iLj,-. r $rt,lj

3 Probes r;1rl.,,q..dl : tilE

iF" .r.jdl i'-e !i.i,<l! i-r3l, ii{ a'.;': dr{ ...i -q J&l
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(H, C, JL-:- i6-,. -',--i4 J1+, -J ,slr 1$bJJl i-.JlJl 0
arl. J.UjJl .+t.j. EJ rn+ L" i,,i.. ; fLr J.z,l'.-a N, P)

iS.p i-i..;,^" .{Ji- .jJ+J r e--ijl l--+l e+,i+}L
,i L,.+1 tJi,iJ.j . iiLli:Jl ett+.ltl ots*ll.p o)leli:Jl

i--l.:.3.;1J-11 ;-. "$-(l Ll4. i .i.<il s+!l JL+ ll
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c;-r.:il I .:. t'11 q*^-; L. rL"t LJiJI e-;l (i+6JYt

o.r+-i: ,Jc 'l .';ll Jl ell.r .r9i,. .ri3 r;L;)! ,,:t3J!,
iiLJb ;J,-Xl f.1.4r. ,r-L -rL++)l L-.-rr ctiJ)ti:-l3
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CL"a i-" .!-J s h,J-:riJ cryl3-i o,2'r..,-:e+lrJ I

.rejll ,;-r e-,;s ci-.il,pJl i-rr.0Jl J+ 0 ,jll,-iul

ui:,Jg oll.:;Jl ;l :1 , k; J',i,:.Jl ...'.1J,-- r--+ L ,rl.
rr-c. oJl.--.;l 4 ert, !3 c p3--Jl t+!--.t L+"X-l

i,-r+l .4ii=:iJl ELIJdb c,El.,'.tl uro-r-,.g Cl"."t'.Yt
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DIGANISNS BOFTNE ON
SEE,DS OF CROUNDNUT
IN ABYAN GOVERNOR.ATE

Abstract
Croundnut is an economical crop rvidely cultivated in abyan

deha. lt is exposed to poor storage condition. apart fiorl prcsence of
microorganisms.

I'his rescarch is concentrated on studying thc t'trngi and bacteria

horne on the seeds of groundnut .Seed samples collecled tiorn

deferent storages were examined by conventional melhods such as

irrcubators, blotting papers, differenl agars. The f-ungi lbund on lhe

seeds ol'groundnut were, Alternaria sp, l'usariurn sp, Aspergillus sp,

Pseudomonas sp. Aspergillus sp. Was most colrnton l'ungi.
'lhe occurrence of lungi and bacteria oll groundnut is under

investigation.

Key words : Groundnut , Seed pathology , Abayan delta
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.rrirll "l l'': i+".1.,.rs.r: ,rt ;"51 Lyc ajA'l I .rri^ll

d--,:J I {"JJJ- -p.r lll sii:'i c (\11Y,\1AY HE+")
L+--.1= 

"l.rii ,rL -rr+Jl ar,-i "--+ )3 ii5; ol.;.rL

el.Lissjll .:lX{i*,I r*.+ r; €<lJ l++:E:! eJLilt,

,-* +lj*l (Dube 1994) ,llJ3-lb ;u}J in..+ [tFl
i-rJJl rrLill ,1 .l.'. i t< . i..{-Jl $5hijl eJJl JStt"
i--iJ,r.Jl Aspergillus sp , fusarium sp *l :11 64
6iJl Aflatoxin r{-.S$Xill ;{-l"ijl iJFJI LaitJr!

,j9'+Jl.1".,1JlJ Aspergillus flavus -.--Lill L'rli,

,J=.1t.*" ) fusarium sp r.r.? lri;4 6!l Zearalenone

i*,1e1 .:-r-1 .-r-il3 c ( \11V J-..i.i. r \tAY .r-r-'j'-l,r

: cfi.lcll
J+--t.J| ;-. ;1r.r*ll Jr--ijl Jr--" -:-:.i
lJJ L;J"-:J , ..r.1'i L!.r 0 l-F.lt iJ.+.1'.-lb i,Jl- ':;)l

.r3.--.9 ,rJ-c ;rt-c iSiJl .r:sll iru "* 5:SU ;u;;tt
. +-ijl #l iiiiJl iJl e,t*,ls.ll ;.r.rc

uJr, ilJ.Jl t-{iqJlr r$ijl i-13r, e,-,Jl I'D f:{J

P *r+ll Lp crI ",' -' -; ril-r c ,r-rl.r.dl Jc,ll -u+

a,t lU;pl u., ir.- ijlji.. Jll-,'" ,.ili- ir le.:^i'.

,t all crl 1t$ ili .9.11 Li..l,'rJl uJ.e Al .'^lL< S.r-.:rJl

.il.r3Jl Jcrjl -u+ ,-J. or'. I dJl obJ*itt5 . iifiiJl
- : iJEll .rl]+ll .r. y'.yl -..^. '',

L+'+"+,t Alternaria sp, fusarium sp. Aspergillus sp

cU.r-S.9;tr+-Jl3 ;t-;p ;qrl..-,:I^^ "': 3l.r-b U-u'.

;ll ,:-= r Pseudomonas sp L-dqjl i'" r-lJ .-r"ii
. l_.,r...-.'.1 i*rLill o-l :illrCSl Aspergillus sp u-+l
?+*rjl 0 l--JtrSiJlJ oL--.$iJl e i-r irrts.! i*13't3

. '.^rll .r*, cJlj L JEJI € ,ll 's ..ll JJrx .Ftr"!

: L$"ll
;,. +dl d t#tl" lL..e AJiJI JJ,iJl f,ri, Jfu
, t^'.t i;lt ;i'!l irg dls lil lJd<+lr oL-}LiJl

;o"gll ,lJ<ll 5t=,1 il.-. ( \ )
,.1*l / r. -rl+-i - i-.,-.iJl iilS ( Y )

I Y o- ol .r,r.Jt - ,r,.:s.ll s.Lrl !,.,n+Jl

,7@lE



;Q"!t c;-;- ( y J<.i ) ,ULi Ji. e+> .!rr,/.
;.rJ I :-_t ol L-)lJl c,-n3 1"YV ;Jl.- i.---,.r,r-lc

' lr+-i
;.rLo-.ll iil:i. Jti.ll iirl - Y

PD Agr .,Ll -r-rj*.S.r ,r-tt\ {+ -
NA 6jiJt-,rrlt iL, -

Kligler J++lS ii.- _

.-.rlt{g:t,r Jr^--, .li tu-:r lJ^L _.,g.r-t11 r$; p
ii!.,;- i,rc J.-a^ll ,lJ L l€ l" ..: p q;ljo i.rJ p;,loJp^ll

(5J? it+l ,J,u t{-:.- ; i ( ( Bradbury l97o )
I *.s: 651:ilt gi-l'b f 

'YV iJlJ - i..--.).r ,-!,. 6r :.r^Xt

nr,;Jl .r,+ 1l*i V ;.rJ3

:i;6ui^tt3 Euilt
Jlrll 11r+ u_J4 U9".nl f_{n<+Jb JJJ.iJt $* _

.,r"l.r3Jl
.r.r+ ,sL dJ^=Jl li4jS+JlJ JJtiJl & 6:U, -, +i
Jl+Jl il.i.'.rl &, Jt"-: .l+ ;".i U.r $ ;rr3,,.rr ..1rlf
Aspergillus: LJ6,l u.t:r'yl .-.i^.. j Jii , rri.yl ci 15..,.3

ar-- , - lJ ,.i--., fusarium sp., sp. Alternaria sp.

i-.-.nlt i+"r11 iiE j _,-;lJl I '.:ir t, JJlJl cilFl
o.rl a'rl elJjs l-,a\ 0 i---l-:,J f t_.ll J9r r,- Jidl
rLiJL-ui jll &J-L;,-' i-<,lJl L.rl . '.:tl ;!l ...r11

."L.: J! ijl .:l c (\11\ ,',al'i-lr.>Jl ,+. ) li4l5+,lJ

k++-; ;l ;<.r qll iLl: ^ll J,; ;l*l-Jle q,L-l)l i..-
,J, '. ^ijl l-ra j"rs-e .(\11Y J-.!8J"7 "*;lt ;lr"l
J.r_, r+ .,Jc i.r-r3ilr *j ;,H ffIl

:''''tll c!-l.Ll .rl-r

:oEpJl 6aa
i:-.;i. i3".r.- ,.rl.r.*- J.+r :1i..:* ii lf*rll olil
c .2Lr--. c rFt u-rr i1-'l L:t, i.-;-i1:i. JrLLj.;r.-
i:l ,: S3 .(Y Jrr+);'^rl;-UU.,,-":tL.J;*Jl
J+lul ,b+y JFll+ dll jtll rtslyl 4ii.- J! ijtt+{l

. t++ L-jiJ!

crl+ll d.,;c i Lt{l,*.i dJtll
J..atl ej,.iill ,1s i1J. -t

19Jrt g.ri j+t Jq u,l.t3r- Jjo5.r1 ie15 p

.jt - dtJJ-..rt J.rilt ,u+J i*r -rt iijJt ,rj-!t ( \ ) J.r.r+
ii).:r .l1Jl Ci-ljll ;:G.-rt at.s;L Ashford Ashford

. i,il]i. !L-rl

a*OUtt.ht-,JFt su,.jl
gp;"Jt6g./t c!_.rs l+Ji5+ll $dl o*l+iii+Is nii-tt ,bvt cl.!u+

rl+ijJJi-.Sr
++ + ++ + Alternaria sp.

++ + ++ + Aspergillus sp.

++ + ++ + Fusarium sp.

++ ++ + Pseudomonas sp.

" Yl< Jn :

'.P,.1-.gY:

\f (.1. ol oa'Jl - u,.:*Jl ,,.c,l-r.,ll .rsi^l I

+++ +

++

. J*lS Jn
L -.J-'^ Jn



C-" dliiJl oir jti::J Pseudomonas sp L-d$l

,!Jl ,r-,e ( \110 AJFIJ,-l+.,|i# ) qL-, ol "l..rJ

Sing et al Dube I 994. \ 11v J-;i c \ 11\ ,''.1*i.ij

,Ul ,r:..S,r ,r"tU"i tr# Ji 4-LJl .-.'.* .ri3 .( l99l

-. L.i I ^'.,, ( .rtill JrJ:lJ11J! u[.-il cnK PD Agar

L.s . ( \ JJ.r- ) eLlLill b-]i lJn .il i"'ll Jrr '4iJ-]L

q-i Ul.r air. ,l lJ$<+Jlr JJ'-iJl ,"-''- g':bi 'r'#i

npjAll L-JF<-,.J a L*.Fi ;"- ijlii.- u-l "iI .t*.--r i,.
Aspergillus sp. Alternaria -' ,*r,r ( f Jgr+ ) 0 i-;3.
Pseudomonas sp. tF; t-i lqlJ fusarium sp., sp.

"*i+ll 3,-rp!Jl ,r-L trt .:.-.rt ; -!..$lJl .51 6t <; r

,rJc o tlJ.ljl ,I,-illl 61>-r ( \,Y ) JS,: Aspergillus sp

_ r^Jl . i'. rt 
c.r't 

.., .rt J}ilt Jli ( \ ) FiJ Js.i
. Aspergillus niger J-irL L' - Ashford

JCI-u+ ,r.L ;.r=lFjl ar;.r11 ,tr^ Xt J* ( Y ) J.r-r:
l:il.r; il[:-l.lt"U. 

",- 
!-+!1 J]lr-11 i,. l-{,+"+ f5 vllJll

-1'.-t*'

rJ*lt Cr* c3YyJl .t.tc il1".tt til:Esill3 JEill in-rj G.ii€ll i.iL:.tt

Y..l'
Y. 'f
Y..l
Y"{

Y"I
Y..t
Y..t'
l. 'f
Y..t

Y..{/Y..1
Yr.f/1..Y
lrr(/trrf

Y..t'
Y..17;..Y

Y'.f
Y.. (

Y

r
Y

t

Y

\

Y

Y

o

Y

t

(

I

Y

Y

Aspergillus sp.

Fusarium sp .

Altarnaria sp.

Pseudomonas sp.

Aspergilltts sp.

Fusarium sp .

Pseudomonas sp.

Aspergillus sp.

Pseudomonus sp.

Aspergillus sp.

Fusarlum sp .

Altamaria sp.

Aspergillus sp.

Fusarium sp.
Altarnaria sp.

Pseudomonas sp.

oJul-pi.ii

oJ* I,ui.il

s,l_r3.,,rr gi*.a

Ul* l-rli.it

OJ* l.,rSi.&l

rJsll

Jlr+

ar-sll

c,+#t+

\!. .ra o1 .r,r,Jl - u,.!l ,J.Ul ,.1.Jdt



.,L .+"tl c,LJ.ilL i:rL .',,be- Jt -g+ Y ) iiJ JS'i'

. ,i.:I Jt :-0t .. oilr-,LJl Jl PD Agar ijri

i-r."r i r 5iJl .i!-l ( \1AY ) ,I-Sj r l-,-Li:r:r- - !
. Ll- \1. ( iL,Jt ( &.:l"Jt

( !i-rt -^ll ;l -r-'.- r -,jJl .ib"l . ( \11Y ) J^- . Ll-il.r,^ - o

. i-i,. YAt LJJ]s-)t

6.t13 r u..c$Jl ,.J*l!l .( \114 )Jr ^r- J-bJl +( !<- - 1

: ol-i . -ll ,r--l-r:Jl rLL-)Ill &J-ll i.111 i-l4Jlr c,r-,,- -
. 1. _ Ao

7 _ Bradbury, J , F( 1970 ) .lsolation and preliminary studied
of bacteria from plants . Rev . plnt pathol . 49:213-218.

8_ Dube, H,C ( 1994 ) . Fungi, Bacteria and Viruses. New
Delhi I100t4 204 p.

9 _ Kamel, M and Agbri, A(1980 ) . Plant diseas in Yamen,-Iropical 
pest management vol(26 ) 2;88 93.

l0_ Sing, K., J., C. Frisvold, U. Thrane and S.B Mathur (

l99l). An illustrated manual on seed bome Aspergillus,
Fusaria , Penicillia and their mycotoxins Danish . Gov.
Inst .ofseed pathology for Developing Countries Denmark
l33pp.

.il ar tl . l!. L $-: 
"1" 

k-lri J! ,,tt ,.r...r1 JCI _rr+
; -ii>^ Lj.r-.,l r3lj*SJj olj Jl A-it.- L L-Ji ('i. LnJ*}_r

+ erl-r-J Y .5!l c.,jJl i (\1AY ,!-l-i-tr J+.trf)
{.+ ,-^.,j ,rl ,r+ll+ iJ^-Jt ;L-./.ill ; ,-l;.Jl iltXt
Jl Jl ,". ^,.r1 eiEi *-.iir ( \11Y auriiJ J+Lrj.)
0 ..it,-! e,lr--J g* JiJ C Pseudomonas sp. trg(+Jl

Kamel r \11A .r_.<^ . \11. sLc ) ",aUt 
-.:rtt ; 

^r,. ( et al 1980, Bradburvy 1979

tei.l';,.Jl

c .11 
./l L! i.:.- :Jl J!,-I-JI . ( \11Y ) .l.-;r'r' r ,ii - \

. \.y - oo : i,Li-ll r p36.eJl ir.t+ ir1l..

J,r-illJJi- J-i.i ir- i-.n" . ( \11' ) J-+U-[ ulj; t uJc - r

i-:gJl r iau3Jl r-*" >-)- ( L{+l L:lJ + L -r'r:^ll dl u" ll

. c.Lsi- t ,r.cl-uJl 'rtl.,;)l.; 53Jl Lul

s-,,+. JlJ. r c,l5..;1 iUt! , .r*L prl.x! c .i"'i.i r ,Fl 's' - Y

. !:,-.ll J+y i.f" c r.'r.Jli..1 oLi,ll ;l..pl ' ( \111 )

. iri,- t\l ;rtill

\o ,J,o ol .r.r'Jl - u,.!l ,,,l,lJjll ,JrJrrJl



flqUU EIs EE=I[ Hl*tU
trIs Fa,fr,El[ W'nfue=l[ 6fh{[g

'orioi 
e;3e i.rl-.i "t

.i-l-.r irl- - ir'li2ll i+iS i lE-l

:LS.:t - Y3i

i;i;us-: .ri ci-il:i" olac ..;JJl iJi uis -'+:
;.r- J)L- J$l ,-,!lr;.rY3Jl .n, LiJl JE- L-. -'biitr

rLoi" -Fn U:;- JS;L i=.;3." olq-ii ;.F: sl ,pLl

61 ^1^11, B--lJ 5.rr: +nt Crxttl !;../l c,tt-!l -
r-yA! sl 3Jl i^lJ ;-sLJt .rl Afl.Jl C.r-,:Jl J:-

. i^Lll ; tji .rlr;l ,l i.t=lt i.i,:,: rl <*l
f.,.ill &tS **,-:;t -l .,. n1rb L-jE oLl,=j -
L-';Jl ,lt .+ i+")liJl ,JLJ A';ll Cl,-l .|i.
.,-1,e J-{l$ o:.Jl o l.,tZCJt &',-Jl .LL.! 3l ol^l^ll,

#1.n, f.+lt qL-! ri A-.:Jl .r11 {J4 J[.,JE iJr.,-

'\.-rlJl
g-uJl u-.!l --l.ijl \i iiL.lJl L'Jl qt,-l niJ
,ri i-.rG LJl. ':;l -il.-.r :,-.,..r 6Jl Ji (,J'-ll ;hub
+GJt 0 <*-- rsrllr Mastitis a.rJl yl-dt? . iJ-i t-

...9.i 9l e-"Jl lLpl .r-l r/i--j L;J,-. &Lc.

:?Al r-r.lgJl s,i.ln -j,.iiil

I ^'rl ,tt lt 'L:l 6=..r l, L-';Jl .-kJl .;J..-i+
c6s,-s-,.,,)l o ^-. E.-Jl .-l l:11 i*t-'..r ,Li,!l e.l-. .l

sr., .6J-l J! iLJ & irr-Lill 0 qt-)l i-,;. :t:ri
.tli;r-- i-; [tl ,!t .-.rtl ;i t ^<,/.o'-\' .l+ Olj-:
DOUBRAVSKY 1992 .+-.^1, l+l; ;sas i-.*.tLi

:iJl:ll !l;'.lL

Lr.'ilJ..r,lJl ;J+lJ sJUt 6Ell ;i . :r..-^tt i.r.
,3 ;,r3,.-. 3Jl ijr-iJl i*rijl i-*"-ill i-t..,n {-s Js_t
L. l45 #J ,61^l^ 'y63 +lS-le u-- Jl iil;! t'.Jl
t- ,J-r+. t l't-u i{liXl olt)ti'.r a-:-;Jl g=-; ,. ,.:tr

Uli'lLjl ,r rl^tt sll . -1iii9 ot lsS*;r- l-r+
li-.r;..e 6-:ul +lJl ii-)l,- e* Jl ,Jr.F-l iJr*-:<l!_r
d]L;.t .' -llr_rl_;;11 ;1 au;1 ,a.Jlt Jt"-.j-Il ,.,_ll
.++lJl 'lle'r "'., f L3 JS-+ ;l .+-Jt ir.- e;,J J{l

. L,-U. JS,L

frji .'j dr^r.l...b g_:lt -,1.0:Jt ,;_ rot : ;l tx
i.)L*i_1 .. Jl^ll L.sfl,;JjS d+EJ g*:ll Jj.i J!
ual ei"l :i+-..i v *l^ll 

":-:-t 
.ri ,f.!l ;+s LJI- 1:l

i++-^jll ._. rl-ll d)ra . ,' Jl_ilt, ;i.ul .*rlJl irS
c63-1.Jl rt.:^lL iJLJI ,l;l ...rt-t1 ,-i.,-.1*l p-g. ell.rS

J! iit.-.i! ls.rlt ;;, eL.-Jt g*.*I ".+i!lt iil<jr
.ql ^tt ou.*nJl iJl,- 'Eil i,tJill i.il;yl JLslt
0 g"+ J-Li 61 6.s -'S+Jl . ; ...<ll l,rc.1r J.- L
J-"ls. rl #lr+ .* eJU.rLCt+ c,t--! el3,- t;Jt
e,LJGi f,l,t:1 ..L ijlS- +iJ i!-J i Jl^. jA .sil
eilJl :*+lJl F aj$, L}Lt Ul .,.[.*Si;+.-

.JilJl rr4 l^.'b LIJi! oL.; ...^:. 
rt,,^.:...1,

J++ g,r-:.lt 0 :l-+Jl .rs'+l;.-e.rs+Jl . i.+.<rl ;l
,J-,.J" kJ .F>.* #l ir'..rll i)U J! gr,j,, ,.:l1i iJt -

..5JJl .::.1-ll ;.'tt,:....t{ ;-,t.-r rE"!l

\1 (r, ol .l.r'Jl - u..!l ,J.lJJll .,.r.dt



el-nl .r- 
'/.A-o *,.r ir:t -' tl :,ilJl i.-.i J.rt:9 .ph

...,+lJl

el i* e ,.;Jl .-,t-dl ,!i,,prs..tt u,..rjl _Aill 0.r
L li-a c-,gJJl ')till ;l-t-; $^" .+1,-. djl u;l-r.lt

s.,l3x-Jl 6l-:i)lJ oljt.3Jl trli-,1 ol-[u.ll cSUi ,G.rSi

it Jjll ,rJc ;r.--13 ;r4 ,i "+r 
...*- c!!*:.^"r iJ-3a 1l

gyt-ll Ldl v l-6:Jl ,.a>.r .-l . -'r olri i.,.rl .1.-i

-r . -. -,_JJl JL-i,l! sl5 J,.siJ .ll .ll g E.r..-:13 E_;.-

;.r,+;l tx .11 fJ J.rt-) €+,>Jt .-.--. Ldr :k ltl

k+L-! ,'+.,t (#) eU t!!_.,li1,i ii- J,.-i,.r. Es-l.r

i-,-x* - i4ljJl ;Jllr) ,li' .i'.11 llL,Ett a. g.rJt :kAtr
.(,,-,lri.-ll 

6 E:!t5 ot=;!3Jt t3.,1,i.. - i-ntJ,:,Jl i--Jl

;.Jn+gl aJil ...-!, C-lJl ,_;Jl t.Lr Jl .i.:..y U L.u

.F!t -,t:....,i i_l;*J oL."lJ.rJl ;J+',1 i-i3Xl j o.rl.rjl

iJ -i-t+Jl {iJ;.,-i:ul JL,-IltJ Li" u^L-ill i..-*i.SJ

-"-c-E 0 JlJl Car-i gl(r r s,rj,l,r rj.c. ._i .i.<ll

't-l lJl ,-+.LJl i-..< ci,lir"l *

.i.r.,'.. lll +:ul oli. . J)Ell *

.6pJl .rl,;J ti ul,Jl ,Li:I :,iLJl JJ-J,-i lJ4 
*

.L-rJll i,"ir AJt Jt fJn'Jl ...r+l"tt ;roi *

.ql. ^tl .:til3:.Jl iiJl& ,Lit .:r[l Jk! rLejl "
fl.r lrll,6 o;,Jl oJJ-- ir-^.l af rL,JG..r
i.J U ':'. 

ci.-."Lll J3dl 0 l.+l4t;.i;--,.p1 Lre':Jl

.-. ^-. L.-.:Jl ..,t-{iJl iJ--} 0 L,-li,.J oubi-Jl :j,J
'gr*r-tt

6l fr--,tt ar. 4:sLJl i-.*-Jl J*.,1till .;1 c,.rSl "ril
j3 cE '-ll .rklQ q' . - .:its Jli,ll &K J- IYA

,r ;:.!t 6-._r J.rL: Lt . ^tl Jti.,ll i-..": ;l u-rt *rJt
cr grJl :tr:l tr qt-)l i.,.i c,JK l.rJ*n Cl c;'lrtii'-Jl

,:Lt,llrJl g,e ,/.\o,A J,ar (;J-ii\.rY\) ;i,i;.Jl J61t
;J-4 \Y\ Yo s-, t>Jl .-t{:JL Ll.,-Jl Jti,ll .r.rc !L
r,-l-"1(ll .r.r-.ll ; 7.1o c;t, dJlJ ;J^:;J I o El.ri=Jl u.
ol-i!.t-ll .r-. /.fr ;l I IttL,-r j oL-lJJl c,Jsl t ^<

iJ--j.Jl oLaYjrJl \ir ( L-qi<+Jt LL,-yl i+liy! c-ilS

ir E+;Jl etaiJL Ll . ^ll Jlnll 4-^".i {:it< i$*r.U
oLil3a-Jl i+.'.:t. l ...^'.ll jJ c/.\o ,-; *41 ;r.

.ir-Lerl &ls i,. '/.L"v t.'i L',:Jl -,lalL Lt. ^tt

g;Lill ;t...rt1 ;1 t:Ul 6 c,t-l-,1.rll 6.r.-l .'.'.1,, LaS

e- {+ut rr rt^11 t+.S 6+b' .++^+ A'alt ''t$Jl .;,'
lzt4 lss o' l*r:^Jti..,Jii.r.alJl g -ur 6{. vo'

i.r- yo ;-;)i. rt' f Lr. -rL i.,-JJ aLJIJ L-,JI uJt (\) JJ UJs
.(t*r.irjts -rt,:: g -r.-I fliJt JL-:--yl '.E (!.i-J i.t J; !,

\V d- 01 o.uJl -,r,.-,*ll .p.l.ull "rS!l

4iL.r)l 6J.t er"JEtl i,.+Jl LPrtlv
(++++) l-b l-t> ;+r,i, %8.t

c-i ry-a t,ta_il

,ts s\ €-rr'

(+++) l-t> ;+r, %25.8

(++);+.L:, %15.2

1+1 a!*...r a,Url %8.6

qt l -t-:l i %42.2 vp d,L_,a



I eii-Jl isJ*irl 4{y-Jl ul t:i 4 r3.,xJl t-.-
,, L.)Lll Ui tlJii-"| ii-A C- AJU. t"{. l5.r .rl5!
Jj ol ,-'<o^t1 Jr-:J 0 .rcL-..j i-.,.)lJl iJ-ls '.:,l L^^tl

:,nI L ,7.r.e L"Jl
..rFl Jl qt ^ ;_r+;,- oL..psslJr;lt^ll .-hxl (\

6-,,;!l .r .r-1./l f *;Jl j3 rc,l'l-ll -,tii J-c L+L
oL:l.l:Jl rr-r1. .l e+ C lJl ,r*LJl e;ll Jl -,t. ^tt

e-ilnl JIJ-il e.- l-4i)l- t.rsJJ3.."lE-q.Ll. ^ll

.i.*tJr (JlJ;lr

crl .l^ll i-JJ i-"LJl s Li-i sJ3 ss:nl <,-ll -4:'r-:tl 1r

.6;xJrJl

.Jl 0:ll &JJs J! ii+Jl i.-,.)LJl 6rjj 1L-c 'l(-,-t,.,r
:i.JL:Jt !6Jl 4. r-'-ll

L: .:11 J JJI !,&J L)l-11 i-L. .ti:i & grj. -
Ld I .tr i,-" #U+Jl Jli:il J! qX-Jl ill *,-i+t-ll
Jl 1r.r.,.., el^l-ll i^i J! oL"l^tl ;.rcLi 4 Lt.^^tl ;;iJ.l

C- ql- ^ll _rle,'Yl L)t- ot :l ur.s., L" IJAJ L.)lJt .-,lJSl

.,^rl...ll

,L::1 -,t. -ll p";Jl ,r" #l-rtl Ju::t !-\ l^5 -
J! i.^lJl ji-n j ur+rJl y*+LIl C-.'l:,lrill iJ-.'.r-

. L.I";JI .lil.r ;rill .,lJi"

i,lJ. L)l5Jl Ul 'l ;r) ,lr^-ll !)L-Jl ,l-tl .e.4 -
#L,-Jl JEnl Jl (Eru e+,-1 a-!l ;1 p, t*;.tt ,rr.
<-j.r; ^r^ll itii Jl +lL^ll et^l-tl .-1J51 sL iijt lt

.e,'J! .}il.r JJ

il--J. 'ljl i.,* tiJ I 'r^ .-ll L,.-*::ll -pF r& -
t ^=.+11 JS-+ I ^^ rc,L^Lll :i .r.1 C*,rj; u-L-i.)l

;'.c -i*:.(Jl ,Sr* .:.:-i JLJI lra .3. ;i<^ 
"5+ taSl.rl

L).-Jl 
'E-:1 3rJl .-lgt

Yj,.,-j 1-;Jl -,1 e':ll ;* . r-i-<ll .irL JS;; Jl J.;. J

&.rJl ;r.- r.isJl 3 l+ Jr",Jlr i.lilt i:rdl ;J"Jl Jl

a>;.I -LaJr :[-i Jl ;-,.tJr ;.- Ll .-r y ;JrL:Jt

JJ-.rJ I .i-r!l f€ u. u<dj ds g;! I .uL: J=l:^s
.CL.ll + e.!l :taXl u.e i.i.<ll 3 11,

leJ.al r-.. faiJ c;fa"i - Elfi

,+L. Jt p-Jl .,taJl ,'ig Jr-r?, 1r---^ rr LS

'q*-L-i
,JS,i..J iil:i- c.,tilrs- q+J :L;.j,.-ll JUll J-t ll -
y-iJJl ;ri J! i-"J-Jl ;l '.i -},.l. ,:- *'ri 

"..,-tt'{j;} JIJ':E $Js:i

tl,',! J.r= sqllJ oLlr.rll & +r,Jt Ct tt ,j r"_r*
l.li" JS.r, lo:-;lsi Jrl", (FJJ i:lJl rl:,-:lJ,=l I

oj)l-; WENDETT (\1Y\) "j)t j: SCHALM

aj)l-jJ WENDET r (\1AV) HEJLTCEK r (\11A)
.(\11r)

!,t f':11 e,Jdl l.rcl--. ,"l.rl3c. .r3,r.9 ,,it3Jl &lrll -
!,1 {ill .:J.Lr ,r_lc. 

i ;t:l ^ ,,1_-l3c .l..l _ ..1 .. l- : e-rr;ll
;l ,'-Sq* ,o.-tt .-"-;rlt, i{Yl crtL...}t r ,:^ rr--Jl
+iii i1.+ 

".:l 
.dl L.J-" i sl ^l^lb L-Jl .ri=:

TOLLE1982, BAKKEN ) U.r.-rJl .:l-Jl rllj 1.11 <5.r-

{llJ'i-Jl ,li. rlli5J (\141 oj)t-.j9 WENDET 1985.

33,-,r t,-:Jl &JJ J! g";n l^- Lu^ll 0 rlj+L ;,
.r:-.rto.r-:.si I "<.(TOLLE 1932)ia;!l Lt-Il

-il '.^ 0 L.t;i.,,-Il i;rill 3F qi i$l,Jl ot*lJl
uinl &J,i atliit ;l ,4-.i r.j- (eJl -,t6:JtrJtlll

tJ. iF" ,.1-;ll ;+;1t oJrc c.--.iiill iJLi; i. l|;il
i.,*t!l 4i',si'Il &lo,ll "*s 

.'l.it+ i;J,iJl flJi:-t
LINDSTROM,, ) ;{l..Jl i1;;L qrl':.!l .r3*-. s *-o
(Jr i -11 lJi g Ltr ls.r ...r. rrrgJl i+ al t^s (1983

i..,5 ,rL g+L J<.+ J:jl ;JJlJll 
' 
lJlJl .:!t; ,.,i ...*^

.(LINDSTRoM, I983) L,;Jl
{;c.;J':3-ll J-lg.Jt ji ;,- ,,-*, LJlrll ii.,J,.L Ll

\A.r ot Jr^Jl.i,.rr.!l .nr'lJl u-iaJl

I

1..--



J-4 i.i'<tL i.liJ-lt ,-i!.Jl J! ys-: l;Jl ..,laJl . i.r.<

.L-;11 -laJt
.jaJl rJ-!l ?l t-rll ,j,.-, i .L<ll &-LJl &l n! -\
,-lc d] ' ^-.-l l*-;LJl ilJill JilJl i-i- s--'.,,-Jl L+"Jii-l

.-L6JY| ;.-e Ei+ .5.rJl J+Gllr L-,1!l .1'.rL^ll ;rrl.i.^

,-Li L.:l''-.iJl igl>..r 6...Jl .,.,.-.r il--l-Jl J)Li..r
,rl L^ll ,! .ar-lllr i--5blb ijtXJl r. .- ;-" n+llJt

cll-..r -d.r i--;!l ./t .^: (,L.-11 frp Jj. LJJI
.-t+Jl u-14 ,.J"j #)1" u-r ol;,iJ! +! (illq JJ*.i.ll

ir^ +lS;l ^rL^ l'..,L-: ) -ptlJ I o.lr;l ll .L-:lt

,_[t,r;il5]l .rs+l J! .,:lJj .r.rri & .LJ;lt .3tdl :r+-

e,L rl -,.'1,-J! ;.-e t1:ti CL-l J! elli .ru"r 3\ tLAl
C ,.r-.., I ,(,'.1(,^ &tl. Jl dJ,3 .rj", -el ;l.X-lJ i^LJ

j.e.<': Y L>/l e,l .^J all c.rr.1J u .q)Lll (iL4

il-! ll -rlyllr vl>L 't Jr gp.lt 0 qL-)l il->" i,.
.q$1.-.-, &.;,,ldl Jl ir.lS

.-t{-lJl .:.:..-.a Jllnl u+" h o-u uJl ,rit. .rtl iao3,

,F/L. r.x oill L;a./l oL. ,^;tl iltiS p.lca L-;ll
0 li{-- ta46<*ll rr,c ,-i.:.sJl ,irL }-JLj f,, .,Sf ,J<+

.eiLJl :i,*lJl
.:l-[Jl ;t" Jir'Jl r5*1 :i--a;<all crl..aJ^:ll -Y
eL,--. l, LrJ*l^tr I llj"o ,-F.l'..ll i-3,-^l1 iiiLCl iiJr-J

,ll q5;-g . A.--rBJl c,l3r .'-ll ii...-L- olrl ..::1

;-^'' ar.;Jl .il.{*ll 0 ,-.-. ..t'" 'lS.L !a{ r.e13 JL;l
gr/l ,;;Jl:l+,1 C;T+, er5 rr,.....'. ut$ €D-ll
;pl . g-;ll nl inj l4s Lii 7.o. +-+;S,_r:>-Jt ;l
iF" /.\. i'JsJ u L'. i+ls +i L i; ;Jsu 6! ;lLll
GiJ'-l oLb., Jitt l,.S rL;i .-;rJl uL 6Jisl d,,YtJl

ir11l+a! .-rK L ii;Jdi^il crl '.,-ll &-o /.10 ,---' .r;l

I -- rl-.orjl 4+)tJl 'Li:i A,-Li,.J .ijt*Jsll 5b:! ;.rL;,p

Elji i i-.JGJl jl-{-- (J;l i:'.b c.ui:ll t^*.1 J! g.&
'falr.ll Jl-'r Jo"t L^ i'lJl

g,y;Jl ekill rr.*.'.'.1 i (J;ill ;r.t*^t1 &l.rJl ;r
L+lJl J,iJi p.r-.c i..-l^r.r t5--,Jl i-"iiJl Jl AiL-;!

;.rL.Jl3 ot--l'i,:ll r,..i;r &iJy'b iJLul ; ailrJl

6LnJ i-L.y3 ;13'-Jl -;--"s,3 ir-Jl Jt-.i J! UL;)l?
..iiul

:exill +t#ll iJ.y - l+l-r

:iJEJl Jb.bJt .-l+:J)l ,Ljl p.ll 2-1

i.:Ljr*ij, iir; . ^U *x ll-l1 c.r- :j!,i)L -!L;l *

i--;13 oY.r; .r-.31 Y;SJ (eilJt :+LX iJ'r^r<llr
..i*lJl ilr! i

J! 3-r;.tt Lt-! JFi: -r'i :(;-zrtl 4i.) ii"lS Lt-!
i--;13 oY.r; J3;J IJr' Jl qr+ L. rii-15 LL-!

i-+{*,Cl ;1li ll 4iiii:J c... Jl-ll il-F-tl 0
oL-:rJl J-alJll &lJ (ellJl .i' Jl-ll ; l'.!**<(lr

'+JJtsJl

.FtsJl .tsb-l -.{l+ d) rrr-r.lt .'.^-. L-;Jl :la.,Jl

i-.'itjCl -.. .rl-ll ;,li -,FX I '.^ Ji..-\ :(-r-',

.r..-- r. ) ,'5 i"-; r^l I 
".:lr+J! 

.r-c..--. sr L..5li^:<Jl9

...JlJl ib.i! i t ;le o)l';
.1lJ-i! 0 e--lr {jl li--\ :sy;Jl E--:ll -,L.6iJl

ri.lJ'+ll ',, i$ LJPJI ,J;tr-Xl 'J-A e-:,+lJl
'1+;!l

J-i L g-:ll 3tall &3.r-,l;l cl !-)1,6y L

".iJ 
I a';Jl .-l (:ll ,l Subclinical Mastitis s1.,-..!l

t';ll i-i$s 0 :t-A-;t Jl ,sri: Chronical Mastitis

...i(i_rl,::;;1, rrit{r J$J eJlJl Gtiil ,..t tsbl,
k ri:-,I .;Jl .illrLJl ,J +L.+Jlr i-.5Lj*il| .i*lJl

,ra

PJ-JI UL 
"-L,-ir-C 

cfJl ob ';'' l-i- Jt-.rll
vl o:tl e+-l;l "t-p ";t 

.ttt ir. {i")l- 6.u3 q-.Jl
. L-;_.;- 3-yJl

:tJF:ll .+bll i)9 ,j,isll &E - t.,-Li.

\1 o.' ol o.r.'Jl - u+-r.jl u+l.ull ,_rriJl

;-rt".r- ui,--rE ,J-J-* e.rJl L,l-"': J-rt-i i.r-"



.5-,*y'| - --' t',;ll .:wl .,- ' i .*<ll 
ar--6 ,'5-"!t p oj.r .:r.-r,, t,Jr .-$Jy i,.rs.ll JrLJr ., ell3r !{:siJt

,L+Ll+ J-,i l-.-.i inJ"Jl o .-a ;. i-r.j g+J-i: J<.-; 1..rc _n*i: ,rSa., ..rLll t,.Jl .-la:ll ,... /.lo J! i*.rll
ir.. JS L{-rl ,;+Jb (CMT) a,;ll .-,l-dJY E,r+l5 ir. -tS Jr.6l .ra tS<*U CJ-liJt .+jLJ! .lE*" {i?r+*!

JK--:, i-!,JAll orr ci-;-ir.ll .(\1Y\) oj)t -; Schalm L-. i-"rlJl i rt^. J^-c r<.r* r e,.-.ll ,lil.r c,r. .u-.tl

. i,,J-J aj$- l{:<t l+iJ fJc ;cJ l} l1^sr .r..- plJ LJJJI i..;!1.;rl.lJl J9.r= 
"[i 

l4-j.. .J.].<tl ...-.^,
,t ^..1 i=.'tJ ii*.lul oi.. J.,-J-ti l-, r.iJl clJi .L3
cWisconsin-test _,rl ..'.:l :l {'.^;S,r_i ;q,lc J3,r j iilji-
r Bernburger- Mastitis test rLrli.l r Brabanter-test Jt..: : I

. Whteside-test rl J'r-l

-r*c! i : ++l^Il j i:,^..,,-ll L):JI .r.r-.,,&ii -t
eiLll ':' it^!l 0 i*".J| Ll:.J I .r.rs .r,;J in;lJl o.r.r

d ("r+3;l-i!t J,JJ-iiJl L-L J--+ JL< ;1 .r.*, .!"+i.r .J<;
;x.ri: 4 qJiJl .! J-ll .r,ii,-Jul ou r'iJ ,ii, LJI ,;,-J.ll

.l i:."-.Jl L:)LJ|, . ,. at-ll i.r e:,r i-s.,Jl r.#l ilL-
)J jl H=ll 1-.,1 la'1-u-." li)ti .-L-'y I J s-.l =. ,t-r1

;F" qicJ,.^-- ,',a-.a.f:J f :. tJl ll .-.nXl I d.:--. . i'. - r
;{5ll i. ,lJl l.X-ll ,*.lJ 1s!l ; i-il.iJl L)sll rL)EJ1

l+)tiJ13 r Lymphocytes i-r-Jl ; ^ I ll I tlu13 r Macrophages
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.cis.rJl J.rLi.:Gll ; a-r crl Jt-:i-l ial^4 ol (Y

Jl Ja-iiil rr., I ^ri .-.,: . 'l Integrated ;JL-+ ,l'lJ

t...,--. JJ*ilb i+t+ 5.ll ,-EL-rl! Jl Jr"-', .J i+ul
-t r..'Jl ".:r,'.tl .,ptyi ".rtr.r-rt ;-,)l.rJ j i-,.[y'] &Ljtr
ii?lj.y i-lJl ;-" ;1-$:;1 iS+ <sll ui 61 3l ;rt.'t1

.1Lu"u, ol alt.,1985)

I il (\11o; I 0;l -\, Angela J i-'.;"r o;rtl '''r'-
iit-I e^ilj iiEJl ilr. 1l {:.i?$ 0 i-.;13 oti)rLi:.|

;i ;1 lrtrr; <i.is Brandenburg tt;fu .i!t c:rr.t^..

LL-YI .rl1.rjl Jl U! grjl ,r-,.r'Jl .rLJL gblr'.ll L.s:

Jg. I J! (\11D dGJr Rechmany JL-ii t-S .l{. ' ir Jl

. LJr- JL; r, LJ"iJl o L..;riJ I d," Jir'Jl

y'.9.-l pt-':. ...1 i.+-rl Jl 4l .tl sl-l-rJl .l--iir
o!,-:,..J| JJ i+rj+t L-3,.,-* 'l.r.iS t++:S+tl 

"- 
iilsi.

.(Bochow et a1.,1982) ni.Fl .Fb.'rb

J.t$ 3r. &j, :.iE.. 
e,^! ,-iu,-i (5lg .l.lsl ;rll c,l-"L_r sL.:-nJ iJ$,lt iiEsll !*ji^: I 6!4

1996 aE.,:J- L.L - aol-,,-,,11 4:IS &l-, Sf cJJ"iJl

rrlJtl cJ+I ,,Jc cJS$ O*ll ,3lJyj,r Jrei !-Ji. tr-r;.tt e..ill Litj.ai

Triticum durum ir.,,Ult .iLi.oYt

28 11 + 10.12 a el-.r:s. - I

11.22 ! 6.31 bc l eti- 2

9.43+362 c 3 PL^i- 3

17.42 + 8.74 b 5el-i-4

12.33 + 5.71 bc 5ee1 -5

Triticum aestivum L ,t$ Litj..€Yl

8.72 t 3.ll c 6 .Li- I

lj,r.-li .u; ,,-Sl: -.;Lnil r..r^,,-9lo 5 ij q:.". €lo !ri'^ . if,.'' Y -i-p!l ,;r*i+ i.c Jn^X e6;!t

Yo cr- ol .r,uJl - u..-,'ll u+l-ull "rSglt



-.--$lJ .(ol :.: 1./; ' t,t.) J.A I .i.11 f UJCJ tr

J.al .;.11 u-L t-djlii ilXll g;JJn-il| .r--,Jl o).r,-
.i!L. ilY.r.,.j

I . r,-,(r:r t"f,Y.-^r -,,s*, cill3 c.,5Y1 --<ti rj,,
c,= ir-.rsL,rill.l o;)u )b L. lJ^i L .'f--::.. iiJji^ll

.rt+ll .rJ. !^tt ot-.-:,.- .:l.rcl q;i.i

+r-::.iLS tCl.r,rs ;'. . 11 tl q.,", rLLa)J i.L-r;

1) 1 tt-.i H U.,Li- (.:r ,'.r1/ J..-o ;r-^:t-: YA) LL,-)l
.(ol,'.11 /; ;r--;

lr.rrll i:U$l 
"J. 

.Jr-JiltJ oJilL rJ.,-:Jl Jili
:iiJl olr''r':'t

4-iJ r,l! i--il'.< l! L-J:- 
";--ai;i 

Y &dl ii-
c; lS fuJYL J--J I C-.nt eL:L- .r-lc ;--lt ;t--:=.t

iJt^ ;:ri,- dx.r,.3 .o3J.rr:<.r /isro Jjr.Jl Jr^--....L

L^+3",'.r-,;rii" ;9r-";,iJl 9 iiJjYL,'.dl C^dl nEl+ .ir OJI 5yL rt:ci J.-i^ 2: ijiJ+ll

:;rJ1 s':,o .,;sl.r ,,;lgil r--r.,-7o 5 ., -i.". .'Jc !::., . '"r'r", Y .-iJrrll u*i! 4c3il aE-,1!t -

t

1996 eL" ,,,1- 1'-B-ielt-,Jr 'll< 31-i 5-r
e4 dlut+ l0 / iFI elr. r& dlLt -dt &t.lt p.r

..iu3)l

1734a rEsa / as 35 I

l7 08 ah Jl.:s^ / as 50 2

4.40 e Jlsa / as 65 -)

';-jt..i

9.88 c J'':Sa / Cs 35 4

934c Jllsa / as 50 5

r5.88 b JEsa / as 65 6

-13,i..i + a3g,i

t0.94 bc Jusr / as 35 7

734d JtisA / ts 50 8

4.68 e Jl:sA / as 65 9

17.94 a +^.-.r gr.r, "uLi l0

Y1 .- o1 .r.r,Jt - g:..Jt +ll,ll .r-J{Jt



./.vo +11,'r ai+..ilt L.+Jb ,.to *r,,r,ro i-5.rJt

16ra . ;,j, l, L.y't ir. B. subtilis tajx+ll Jj.c *
J-.i (5LiJl Jl i1l i--L- ,jr,-i L.5rr^i<r+|, i ,.rr^tl
;$i+l i.+ ..3 r{'.r^'.': .u,..r lliJl L.Fl .3 Ls-lr-.r-l

& i)ti$r'lL i.,ri,^ll (ri,- .L.rnl /;,j* ao) iiLJl
-tj4 JA-;JI ,r-r,,.9 .i.i.i.l Y' ;dJ o-\Y' ;Jb-r i..'. JJ

'.-5!l .r.r-- c5!l 6..- i.'t* tA ;.r-.J, ;V*v,r i..--. r.r

-Jl .l--rt".r- €j; L.-J J- /i.ri-r.- 
tt' 

3.a, ,r,t*tt
J,Jl e.l_r* flG]-L gJ,.{+Jt

-,. J'-as u"+Lit &-+ .r- L.! i-,--,^;.Jl L.J,-:ll r,-:
,l ;pt+. A4LiJl ,-l^3 li*is..Jl ;"L- ,J LL ;&l e^ill
. L ia ;. ^U ;, -r ;tJJl i_:)lill i_l-r" d otr,rl ,.t1 ;,
L-{iS.Jl ril,- i LL- ;d e^ill .r Jr-r L*+ii lJli^!,

.i..:J,Li- ialjJl Jii
:,iJLill cr)l-l-.^ll L-J^JI L.Fl g-- . -ri_r

,l+ll f B. subtilis la/.:<. -,
.ol_,.rul .,.L b-r B. suhtilis lj{+ -y

..raLl -Y
c,,)..1 -Jl ijls D d-,-11 e* * rsl.r,Jl ,t>l! F et-

;r;"tt otp.r *t* +;U rr.;Jl etr.r.^. .u Li.ll 6-
.o?l' ^ll JFJI

:iJEll o)Lt-r^Jl i.liJl L.Ft .-..:.'-u

+e .19+ cil+-B) tl*Jl e. B. suhrilis !JG<, -l
L--r-

6l+-15) ollul .r.lc i.t, B. subtitis lJ{+ -y
.L-,r-r. -u+

. -u l,.i -Y

YY ua 01 o.r,Jl - ,r..;,rJl e.e Lrl .r--rt+Jl

;is+ll dl.ui
j.i;;.-iJJ,yt i.r fl.li.r-l J! ''-ill l.rl iJe

C-^iJl JJ...--" ,;r li'i+L 6.l-l9iJ I iJl ollr'- ,1r.i

:t-t-j,-l

: L.-1i. ) ,i.r-U L l.r.X l3 ;.l r ot *:r-- ),.o.= -
.6^il1 oUL- .,J.6J-l$ll (o!$te

fJJ- J* Bucilltts suhrtilis Her. !15+11 tlJJ-l -
L.-,+ 0 r+u k..r+,r+ L-r,. L.J+ 0 t.lt ;t--t-l

. L-Jli- kir ti< rl.:rb (L-!-.r*i

;".1t cr t,*::- ,,-L.JJ.JI i aJlJiJl ol-rJtJl..i:t -
.is-'tJl t{|.r"'te

:'''',il ct'l-rLg .rl-r'o

i,.t- - i.ljJl {aK {&,J iiJl L.Fl --J. I

-J- ii.r. i1e &f 6Jb -,.rt:'r! Ai!; j l,t;-u c-Js

i^ilJl ;jnl J)rli c_;l-is.l Y d.-L,- e-" Ji- 0 # r.
-Y.'. r*rJ rLI x- J! ;r:lt i/*,1,.}.] J.{"i u;.alr. &

.Y..\

ol-;:.J iy"eul 'h.Xl J+J.,rL;.rc 1l.ri;l p

';Jt
..al.yill ,r. lisldt -

.PUi rl Jl+Xl -
.q.-r" oEli g+ -

irl.l.;L 
^J.,1 

.-.- yJt,;lL:^lt u,6,-! I tlJ::-l -L ' 
..;niJl i;.lt .:,l-;=

.iLKil i:,ilJ',.t.'Jl olelL;tl i#.-,.-,rli:ll j lSit
(1\.xl; L0i.-L",- JS.:JI il.l"i,*" ;ti CS c,j'0+.'.-,-

ril .c,le .1)G ;r..-13J1 iLl.'Jl o.pSs iLt'^< oJt cl

JS^i,+ L*-l.i::. u6,:, iF l.6.:1, ij-,.J+ll C.ill rJ,^i
ljLr u-L i*J+Jl e-Lnl i-s,lj r., .: .l\ {-'u. }L6

.v.../t./to g:l+ e1,lj3 Yl/e\o rlJ. JJ*",.r

i.51"-J i-i;r. oLSl-;= dt" i*LlJl o lJ.,Jl c--lll
i.j.llt c,lqa-lL i-bJl Ji- .i-rr ds .:^.-u L-s;l

d i,il -' ^ll l.r- i-.';-:Jl ;ij dlaL i?i.i.,Jl Jl i,jpi-ll Jl
.,.rS*il :a; J{J t f-iJ I e-"nl Jlr-.J tL.-;-:Jl c')LL-

ol.!i J)1,..- ;rl-. ^ll iiL-.';.rJ irJ"-.,J| JJ-r.Jl + .r-iJ



: ;Jl c,b"!..I i..,Jin lc,b*i..lt fl aKc
Cocc inel lu Septent pu nctuta - |

Coccinetlu ztnde c impunclula -2
S)''Ph's cttollae -3

Chy.sopa ( Chry.vtperla ) curnea -4

: O'.ll olJ,-irl iiJ.irll el+l+iLll

;^tt citr.*-^t L;e*ii-Jl ;1,1,;t^tl t &dl !la*

i: 4lt ,1r,--. .rJc ol ,*..-rU c*J I olr.:.- i;6^1

'j.J /J-\ #J^? 1*lE l ol++Jt Ji.-r...t
Parathyroid fenalerat- (Sumicidinl0) ++Jl_ I

Carbamat pirimicab- (Pirimor) +Jl -y
Dichlorophos- (Didivan50) .ia ^l I -Y

Demethoate- (Chemathoate 40%) J-.J I -f
Phospham idon- (Dimecron50) .gJl -o

, Chlorpyrifos- (Lentrek 4) +,Jl -l
tlrii-L l=il ^-l dl -."1t .-. t^ i-rJt qt<' j-r
'/.o i rll^1^l6Jj*o ,.r-Lc .r,9.rJl .r.r-r-ia ,.r--(il.r rl ,.::l

t .; ;Jl ol,yil

: edEjll
:u-r,,liJl i;.t:ul ;"tt ot ,:.-;i dEXl .-.j{Ll

. /.Vo rS.iJ Rhopalosiphum rnaidis ;,r.rJl ;,.
.lfo Ji;, Rhopalosiphunt 1)uLti bt iJ-\.tl ir

,;Jl ot .:..J L;.:J! r,L..f.lJl
L;e*:.rJl e L-'f-lJ! Y Jr,.tt j*

.il..,-i1j

:i$ ol=;arJ q.;..eJ cUgdt i,J+* 3 d-l+

4+-'IIl

4J i^Il
tJ.Jl ,l-,,1 os Jlrl clLJii.ll Jlit,-i

4iJ.i.ll
3s.35 % 460 181 197 4l Coccinellidae

27.55 % 359 204 100 55 Syrphidae

14.42% 188 82 7l 35 Chrysopidae

13.43 a/o 175 54 70 51 Spider mites

4.98 0/, 65 42 20 3 Asiliidae

2.07 o/o 27 14 9 4 Nabidae

r.22v t6 8 5 ) Anthocoridae

0.99% l3 4 6 3 Mantidae

L

Y  (p ol r.uJl - ,r,.-r,'.ll ufLJl "pJ.+Jl



\FJll a-,Yl aL-ill 4+il
Aphidius colemani Yiereck. * Aphidiidae llymenoptera
Diaret iella rapae M' Intoch Braconidae
Praon sp.

,..rL L-1--. - Ll,,,jJl llS J1r. ,C C.^rll 6ljt+l .:" i"+ 6rr+r.ll ixll .:.r1 ,i- r:Ll.,it :4 j3q

drlJ...:.il €Jir J&S B.suhtitis t+JJl+ll pl ,i't*l

: O.ll
i--.,itiSJl L .u'.^,+ L-Ji<+Jt {.:t- o &dt q-
C-.iJl oL:I,.: -L l+,iiL ;.r--l3,iJ I ;.ll .jrt .:-l i*rr,.tt

Lllt iLlrJb {1j-;Jt4j i-ILJt 0

L.j$siltr 4LlJl C.ill aBLj .sl6' l;-.rtL;rr+roll J^jl drl-"x.1 a+!,il i.iLSSIt t -3i. :5 rj:€ll
2001 eLo !-ly- -,,J- 4JrJ,.ll il4tJlr !r-,J -re al4ul j g. subtilis

.sl3 g-! c.,u / b.lt cJJpisl e+$,Jt iltslt l-i. d$ir..Jl

8.4 a* \sy * 1+J+l-l

16.19 b gsyl.p. - 2

17.20 b uLi - 3

.rr.sll :r':. LJSI: JJ:al ,,..-r 0.05 .r n^,. (J.la, !Jir. d!r: Y liJsll ,J*i+ acjn-I atlJ,l -*

8JJ.a.,'^l | !".1t c,t_, *.- rt.r.i L. .rL 1 Jr,r+Jl .j:: r, ; .lG - 
rs-.- ^ g,l i,i rJ ;., L -\ o J,e.qJl ;-

+L" d B. subtilis t $-.(rtLiJ.U-ll e-ill oEL- ,rJ-e (L-o. *i i.r+l ;.tt atr.r.-r ;rr*11 ijl-:gl (,J& Jl,:tJl
Y..\ tE :J- i'-t+ i"Lill iilS n^+ iiJi,,'i o [ir>i ,r3.-.3 p.rca ..reLill iLt - e. AJE"

.,raLiiill 6. ijrG (L-31. LJ+) +Ul iLlrJl

C'-nl .]UU sL;rJs. JFlt |"Jt c,tr+.-r L.r.r,ll Gt-iijt r-...::- :\ JJ.rJl
-.,L i-L i4LiJt iirs 4;-,1 B. subtilis Lr^rsJL iLult ji.r iLLrt

al.clr". $ *r, a.$ "lri. .- L-j. A!t-.ll
LSD O.O5 .$l.i. retitril oiJ

L u3S,lll , "&^r

Jl+$ rJrlr.

l+J#qX dJ.-J

l*i.tpl-r
crlrljll

26.s1 10 10 l0 10. 4.2001
30.93 220 155 135 17. 4
32.8s 356 177 198 24.4.
58.35 391 30 80 01.5.
56.96 401 25 75 I0.5.
5.46 400 21 59 19. 5.

Yl u- ol c.uJl - *r...';*ll s.t ll 
"*J+Jl



I
{:L .J s..-,lr^itt .r3.1-lL !"riJl ;i rU;i 6!l (1980

LJ-iJl ;GXt ;. r.r,.. LL-!l i-.,. u;lir"l (JL C.;lJ
. C-"nl o EL^: ,r.lc

c,U.L^l#Jl ;L:L- Lsf d e,..lr-u.r.u'--"ill,r
,: L:L- 3; e--,:-.; 0 .rtL.--., <-i J! clli 'r.r: -ri3 r;Jl

;lLj ot Lr-p.r1 f.L-j,jJl sl-ll ;rlj;':L-rr C^ill

L-J-..iJl r,LilL, LL-yl r; J:l,ll olil.."rl c;'rJ LIGJI

.(Huber, 1980) 6. U+i eltst lJ'r q;!b
Abou-) oF-:SJ tlL- B. szDlllri t'--7iSJl J^-i"jJ

ir.....- +} i----.--i. .rl3'-.-. .rg,-...-. .r. r(Shaar" 1988

L-{:<iJJ +Xii-ll nl.ii^lt u,^.- .:l=r"'1, 31"., '(33

L a-,rt-lf iuJ ;Jl .' ll ,r i^'rl uJs. ,;jj B 'tuL;!ili.:

.(Becker et all.,l982) i-':!iiJl la:l'rlJ

.-iliirll..r.r.ll i.r., 1 p &.+ i.,-J,;.Jl Ll'':Jl !r-i-i

,./1 c,r-,,i &..,,-r-l t"+ fUl ;-r', r:,Jl ,,? C'-!t

+. J! J-,:!!.....e,L "-t 
p; 1i-r3 .uL.i.!l O +t ,,tt:

Jj i-ij,.i,!l r:+js+tt ;l '.^, L.lt .:lJ t- ,+ ,r-y
t lt crtr...- Jr;r:t ..r &'Jl rt'yl J)t- 10.'i" ci.rtr

t o.l.l-.. i.r-, 1"...,.r"!l .r--r, ii=,r-- i 1..,+ &r:l:' 
',Jl

e-ill ol:t-, q{r<+ll c,,;-,,- f.-r 3t g,:!*Jt .ili."X t+

.;^tt iitl.u'-t L3li. .rl3* GS! .,b
i...,.-t= 1.r..* L--qi<+Jl -':!-ii i+lill i'-Fl ir
,! ;.^tt .p; Jl 15$ .r.i (i-Li. p3r"-3 i,--rcl+ 1,r-)

g ;,--tt .3t, ..- ,rl J! 1 & . ill r, dr '':ll Ja--i:

q? tlF r5a-<ft ,iJJl ,Ji, L.riJl iLU. c.7sLt-Jl

or.i .-.1 $l .1t! Ji a1..- .3 c.F.l;'i: # (i UT'ill 'i.rt!
.ru.J1 qL&,J! ;r!.!t:

:glf*i.ll ttSi-,.I
.}t-r+Jl c-+ i nl v rjJ &r+t d dlJl -'-.6l;1

nb .i'^l L,r.r'Jt Ullfll u. .:..' ;:- qrll ,! LJi':,,-Jt

l':vr;Jl

:i-^:,lt .n!t

A L-i ii,J.<;"lt otr.t-tU^-i.Jl .-i1".^11 .le-"'l Jl

ri-J ;1 .js.J : iJt ;tr.;.^t iLlsi^ll i-'il<'rl .l-,t-):- .*
,i-.J+ ,J,i ci.,.r-;i c,l-!.r J)li ;r" J'i ,-r-b rl rL Jyi

J3.rJ! ,-;+ 0 J,-- L..,1* ,* ir--l-i I l+.i$ pt.ri:*l

313..-i ,r ;:'.t i , itrJt iJbJlJ i-q,.lb i---.ixll

ol-i1 i.-jti.(5lFl 3ELl-, edt ., ;rY)I,-j ;tr-^'t,
J+r--Jl g ,.-.^. . r* I ^<,.:lL-ir;{J; L-Jj-J ijiJ-
,:L:tr'.1 i..:-. Jsr-r+J | .:le . ll LJ.c iLlS;Ll',.r ,l-,;-!

L{J i+El ;Jl . -ll i*UJ f-, i-l...-ll, i| siJl eaill

J--!.-ill -^Xl oi-r i-.jti. y l+*'lJ dl 't'.ll ou JSjjJ

l.r{G

C"ill Jri J! L-.rc-s"lls +rr11 ;r^-tJt ilU! ;!
.rl.r,-l; ,r-ii po*-ErJl ---j+ iiji L.> 0 L*u- 0
Huber. I 6- j-ll-r,l li-r3 cgs'.ir ,.1S-i ;.1t ;r *:a

!J,-Jr \.ilsi3 b.ll c.,lJ,i- Jt aifr-it (:l++"I JnJi , 7 &.t.ll
2001 el,," !Jr-,-cJ.

ir,.rloll ol.roll 
"Jt Jn" 

l$l iill (3lJ..:.-,J" jlln .!r^$ .-.1

+ + ( SumicidinlO ) ir+^x - 1

(Pirimor ) "r+It-2
+ + ( Didivan 50 ) .ryll- 3

+ + ( Chemathoate ) ++.ll -4

+ + ( Dimecron 50 ) ryx - 5

+ + ( Lentrek 4 ) Jr+ll -6

Y' .- o1 r.rrJl -,r,.:Cl s.!rl cPr,dl



l-ABOtl-SllAAR. M, 1988 -Untersuchungen zur Bekampt'ung
der'fontalenkorkrvuzelkrankheit durch mikrobrelle
Altagonisten u1d Erhuhung der Ptlanzenresistenz. Berlin.
Ilumb.-Uniy.. Diss A 170 p.

2-Al-RACHID, M.,1988 - [Jntcrsuchurrgen zur kompinierten
biologisch- chemischen Bekurnpliurg der Sahwarzen
Wurzellbule der Gewachsllausgurke - Berlin. I{umb., A. Ij2p.
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Leclant. 1995_Damage Symptonrs and abundance of
Diuraphis noxia ( Honloptera : Aphididae ) for four wheat
cultivars at three lrrigation levels LEcon.Eutomol . 88 (l):
169 -t14
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Ltg Parey , berlin , S.132- 170.
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lrtroduction to Plant Diseases, Identitlction and Managernent

The A VI Publishing ('ornpan). hrc Westporl- ('orllrccticut. j lj
pp.

7- NltLLtrR, R. H. 1992. Insect pests of\yheat and barlcy in
West Asia and North Atiica. Tech. Man.9 (ltcv 2) ICAI{DA.
Aleppo, Syria. i36 pp.

E-Re chmflny, N : R. ll. Miller , A. F. 'frabouisi & L. Klirurv.
I(rqJ The Russran Whear Aplld. Dwuphr noliu K.

| (Hornoptera Aplltdtdac)- and lts Natutal Frrcrnrc.i r|l Nrrnlrcrr
Syria Arah J Plunt Prol ll(2r ()2-9.)

g-WffTlllAN, J., SCIIONBICK, I- . t995- Reoognition ot'
induced tolerance ru luvenile plants Zeitschrill tlr
Pllanzenkrankheiten und Pllanzenschutz 102 (4) 407-41 5.
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Jc-gjtr '*^. 
' 0ll ;$ll -rl"s .!l-1il ul4 L-JFsiJl reL;

.LJL I,r-Jt o,r-r J)J,--,| Jl 6Jl C--ill €_r-r 
.1!l JJ

.,-FJll ;t! t, ,lJl e- Urrri L"j*si 
"6tnr,tr

(rjr..3jl JJ,.i: ; ,,-r:Xl i:ls d .r-++., lj4iqjl 6Jr ;l
cicr.-.,.,- ;l <'.:r i'..b i-l ... " ,r--.14 iJJ{--^-a -:rl-:J
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iil-J.+< -#-J*i.l{ (J-bJt d,. i{* - ( \ ) f_r &.:I
i-rrdl ildl -..';; .:L:sJ

Sites Location Soil Texture Clay silt ia nd
Srganir
mfltter

PH
$ater
( l:l)

EC
!ls/cm
(l:11

CaCOr
ACCE Olsen

P

mg kg -r
Gammarv l\1 ' ofAleppo Cla)' 55.00 35.74 9.26 0.98 8.30 0.27 I0.40 5.30 10.l0
Brcda iE of Alepno Clay Loam 28.80 42.64 28.52 t.23 8.40 0.21 38.40 t r.60 2.{0
Jinderess YlY of Alepoo

-Clay
49.71 28.71 21.52 1.12 8.20 0.27 37.60 13.50 7.20

Azzaz Y ofAleDDo Cla, 65.80 23-49 10.71 0.86 8.r0 0.3{ 23.10 {.20 .t.10
Rastan S of [[ama CIay 66.40 2E.68 1.92 1.72 8.r0 0,29 5.40 3.20 9.00
Raqqr ilV of Raqqa Loam 16.80 47 -93 35.27 0.36 7.80 !,52 2 t.70 2.03 JJl}
Ilxyalccn i of illesl'af CIay 43.00 27.66 29.3! 2.58 8.30 0.23 24.20 0.1 2.60

Sites CEC q]1!dt_E:l_ld Cr l\lg* COr- HCO. ct sol- )iH.-\ NO..N
Exc hrrnqeable cations in soils Solublus cations aod Anions mcq 100 e -' ( I :5) nrg Ig -t

Gam nrarv 56.? 15.62 7.1 2.91 0.25 0.72 0.I4 0.41 0.60 0.0 .19 0.28 0.{3 9.1 8.5
Berda 3{.25 28.18 5.0 0.6.1 0.5 0.s6 0.20 0.12 0.60 0.0 I.I 0.17 0.21 3.1 4.t
Jinderess 50.75 {2.5 6.5 l.5J 0.25 0.s6 0.3 0 0.26 0.60 0.0 1.0 0.28 0.{1 3.0 lo.0
Azznz 61.2 59.75 6.75 1.79 0.5 0.6r 0.14 0.26 0.0 Ll9 0.28 0.16 17.2
llastr Il 7 6.0 6t.75 fi-62 2.3 0.5 0.s5 0.1{ 0.26 t 1) 0_0 0.90 0.17 1.t I 5.1 s.{
R:ro oa 23.23 20.62 3.5 0.41 0.75 432 1.08 0.37 2.r3 0.0 0.6 3.66 3.59 18.7
Ilayalcrn ,t0,2-< 27.0 12.12 1.09 0.0 0..56 0.20 0.lz 0.0 0.0 0.6 0.17 0.11 65 t.2

L-r,iJl i.J' 0 it,.jt -. Jr rr trti. ,l:r - ( y ) p.,,_E-:lr
L-3"lJl i.ruts,.1,r!Jb Jt jjt L-J<IJ iJsJt o[.L-F! Q A,L J! $rJl Csc. + V,A ,4? L 6ll..;nj ,y'| .-,.1il1 pH

#J,Frb ( Y ) fJ Jrr+tt ; rr+i.,-r tx ,1.r,-* cjr.
Ut c,-J.Jlii J-i i-Lrll S;t,rJt ,.; nl :j- Jl ( Y )

fJi*l(Jl aUs,JS ir. trlJ:-a ..;xJG. -.il'::l .,tl., L{,olj,,.i

;JrL L-J;'JI ;rul3,r..:tLjl '#1J Jldl r*K,lJ iilsjl
.L-J":. i....:s

: i,&!&lls e.,t!]l
cIJj .j'lr]iJ c lall11 i*pl" Lt^.-dl g5El o'l a

c,8_-.r(ll .,....'. i illJl -., i,*la41+ - ( Y ) 1i-,1 Js,':lt
L-.5.;r.ll ;.rtJl3 4l.llJ i:Iijl

Ace CaCO3 Organic Glay

Yo

Gammary 10.4 0.98

11.6 38,4 1.23 28.8

13.5 37,6 1,72

23.1 0.86

5.4 1"72

21.7 0,36

24.2 2.58

Yl .- o1 .r.uJl - u..:*.ll ,Jr'Lrl ,JrJ+Jl
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oull)l i-.i.iLi. ; -rg.L+;.rJl l.t-.r i+.r! U L',J

. i-,-.Jrll &Jl d i--liJl

n^..,qJl u.,. -.),r3 p-e" i-[.r Ll,Jl 61"'y1 . i,t<'r-\

drrl.r:Jl+ i.---.J,'Jl JUll i i,-lj-ll oEtS-tl3 i{.*ctJjJl

.c{ni*L*til! ,'prl-lJ 1hJ! rt-=:}l C- !ri-"r:lb
ol.,p.r i.-61 n*t<"! i-l-r+ .l;.c11 .:, L^LiJ | , i,l<':-Y

fj Lds.J ,.j ,Jl*il.L*Jill ,Ii.trill ,*-,:6^lt i..-,.,-.-J.ri

W 4**.t ;J+" # ;'r9r J:.ll crL-L-::)t
el .:-!1 ol ^E'.^!l ott*! .!*;: Ll-Jl aL'yt Jrii-Y
q--"J.]'6JJ pLJl ,rL..:Yl e.- ;..-.:Jlr o+.:Jl &rltr

.1t-.rs JLa nt+t $Jl qi&LjJl

t'+siill ,.i!l"lJ/lff ;JJJI 6let4:s] -y- rrg
: tLrDU

t6:.r-i 
U:^-:t 

;.,,SjJl .rL:)U ,;.Xl ..r-l+Jl L;J'ri-l
i-:lL:,!l ;JJ!l .3l-sL:-.| ..,1 <.,r ..,Li Jr,.- Ll,Jl AUll

C-" ij.ilJL ,r.-.... dJl .rL:)J 6J-i-i:Jl -..r<^tt,'+Jl3
.,3.-.,,11 o+t-ptt u.J{J I Ji" 4i- L.i .r[.]}l ;Yli:'-l

r-rsi "r*;lt k<+r ;Jt ;rcJl J.! *J+Jl r:-l Ls



,L{.l3 ,.ill.i L 3i ir,.r;:rg t{-til J+ ot ,:,.Jt ;j
lrr...'. r.'i:..'. ti+ )lils !,,i.r d,,ll, 1y)l;,Jt ot ,,|.^rL

f: LnlJ exJl . L ,;; ol.r-l 
"J. 

ii-ls eJ.G tol l-{,n"+

.,SJ.6i*.l ol,rn JI u.o.ri.L.,-3 ol,r*+J I .l++; _r1 ,!
!r- a:oJ o t-: iLlS a*bj*Jl Jt-rr +LrJl rltr-...^rl

.kl ,sJ*... ;Jl Jb rdt
i_.Jl iLrJ if,1"r...:ill ar.- +d sl++Jt e,-_x

pl+^': . L Lr:r I L G.i*-ii oL., ...;:rl ';iSi ;_., tO.r.

:.n "*i Lia t.=).-3 .:l,rf+J I

,t .pU ,r:,s, CIDE e_L_i-i f-yl r++ ot++. _ \

.+r
J r--3 CIDE Ct+ U*S Y cil.r*.,J| ir. J,j JlJ,6 _ y

. Ji+Jt Jl,_i gtJ.i ,rlc ayl
: s.r d-ul dcl- k; J< ,t^...1 3)G .u.." .lS-1

Chemicat name :qil+:Sll jYl
..,:.^ll ir5l*^$Jl .r *<jjl ..1.c ..;1-1 6jJl 1-Yl o_r,r

l-Yl lrn e;iJ-J ++J I lO-i: 
orlt i,5l*-*<ll icJ,"--llJ

#s-,J L{iJ. ,-iJL-'1-ll i+++Jl .rl;Jl i..-_.d ,r-.leiJ

., !^sJt

Common name : gil*iJl p .lYl

'rjc ='S! 
I .,-ls. .!-lL_J YJIJj ,l ,.-.'Yl ..l(i .p.l

js-ij X_, sli .^l.rlj i4Jt i_:+dt J+ a_" ,Jii_-l

nrE[ u]s ryl[trntr=
qrqEue tr#gE{'"s &[f.r."".qU

.r,:- 6.l* lrf U-, r*i .rr:S..Jt

r".l!Jl r,L,tb -, rr?:ll -i - Jl+r.Jl ;r : l

*+ .ril !+

i-c$"+Jl . ..-u ;'-"-:'-ii , (, ^ g;l --Yl I-l.-A ptri':-l
.i.:ti sll

Trade name / Brand name :,g;taiJl jll
c, oj-"*j1: l-! !.. <J^ll -L.,11"? 6iJl --Yt 3,-43

LJLJI , L.-ll ;." ,r1o,Jl .r+.r Lr-aJ3 rL-,L!l ;-xJl
i::',-r (u..-13 lJ.tt^S a-r/ a:t-; t-Y; r-131 ,.<r-rr

l*Xl $-rr Q-;r1 C- LiXi- Clli" i5)t3 .5Jl+t pYl
'L-Jli'tU iirJl aJ,J ALill E.r(Jl ;cs;3;Jl3,grta'tt1

,r-L ,j--lJD (\ ,JK-.i,Jl) 'r..^ll , a -'i GtL ,_l^.3r

iL.ill r*Yb €JL1;J| 1-."X1 ;-.;[ 1, ,..^t1 ;r---,.

l+.i 'L3- L+ et-r,lYlr l+ k 'b, v-.rFi ; L+l-'-r

.i. '.i ,;,.^o.tl .*yt Jsr &Jl . ;,? tJliir
- rJ -- I

:L--ltastt fu+.all c,,Uss.

,lrill 51u..-l ;".c U$.J I u-as :iJuiJl i.rlJl - \

f*Y!ll il .:.ll f.*yq. i-.-j:J r #^lll .-l rll
F

&AJL illriJl ;.iLJl ;.- a5rJ':-Jl J.-c l-i,-J...'3' .^.<ll
:iJL:ll

(W\w)(weight) w L-.rl- ijt{+ &rr (Weiht) W il{ri
i, *li. (.rclL: li -n+J) e-- W U l,: ;.rL ,'w el

!A ,- o1 ;.r,Jl - u.-:,,J| *+l_uJl .r,r:4^l t



e,c l{ l*i gJji L I ('..J ,J..i:'Jl ;;r"il| C."i kl-
,-L-1- LrrL J;;'t; (,JEi.iJ,5.Jl) i, .r.-t1 +ih Cr:J &-rL

J-i i+L,-L.!-iI: i-.L ii..,-,.J ci-iiJl &pLJl
i,- ,rIJi -i l'.rrJ Mode of Action, ll ...11 .Jjl ri-.Jl
r.j+l Jr--Jl .q+Jl oi.-:3 6J-ll (FJ.JI ,i 'rJ--lt
, J..^ll i :'iJJ Mode of Entry .JJi ,r-lc !_iq il o-1...-ll

,,.rlJ l-S Lr.LJl ti.ra JJ J-c,-C JuJ. .5yi

.irJl$ll Q+ 'nlL-r i..--. Jul C-.ul .!,} ;.c. - \

'dl ,-e-,-.}L a,'- Y

.u..lljJl Jl.{.J! .!.,rt .p - Y

iiJL .,-lc cl '... i-.o-JJ f+i 3}-1 ri..r J-<li li-01

: --:ll deio

Dermal To xicity 'li ll .r-.S ,-Je i*Jl - \

Oral Toxicity #t ;.,-.C ;,e i-'-Jl - Y

Inhalation J-.-f.]ll -rl till ,3...,-$ d'j ;-,^ '"ll - Y

(W\V) (Volum) V L*rl+:

gli r{r1ll i,F" r+ rt -n-l/ uu ;.rL (p-) .ur - :
.i-.1,- Ji iljL ;jn{+ l+ts ,ijJ L--rrr'{

;t .:': j:.Jl .ll3Jl .,1 l': 
U--.rs 

:i-il .' -ll ol3Jl - Y

ergl !,uJcl t3 . r.r-,j:.--.^I i.-.-rl"Jl ;l-i.(+lj

'l-F!i C--;;jj J|JJ L -rJ g+8,;t .:. JsL-
.iJiJl Lt&

.{iJlJl ;j*+Jl 6e ,3.1c iLLJI ;.rUl ,i ....r..Jt - t

TOXICITY & HAZARD JJ.allJ 4J.Jl

C-" L6-Li.lJfl l0 l'i ;rlJsl uJc ;Jri U l^i ;.lL tlSJ

(5rrJl rtLJl ,* olL--r Cl .ilSJ! L-J*- Ci:/ rl!.i
ir-...:JUr ;i l.s *t...-t1 -iJ.dt dl,ilt ;.rlJJ j.raiJl
ocrjll ..9 t-S Ut-ts,i-J.? JElill e g".j* L c,l.r.Jl

,5rj-i,jJl i+t Jl u;L-!u r.x-Ecl cx-L r-l.l.Jl

I

I

I

r 1j3Y t &t!tlr.,ill

r Lr;Ja5r il,:!i.1l

' aJb.rl ifs,-l;;ll

J":,n-Il ;-1.-f 6.)l-:--:ll p-Yl
. aJU-"Jl ;rL.! ar-9.:ll ;1...;ll-9

,allll :l3,l,l eL J+l r#:=:

I All.;rl ( rljJl ) ;rtll
( p+-/;Jlli - oJe/ rr.e)

I d.[-ll ;rl-ll
(ga--/s;e3\ - as/:...,o)

,;raii-Yi a.ar;Jcg nll1lj pl-liir.,jl

J+ ,+41 llG:-l ei4l , Ot ltt i.rr
. (.- ) . t".--Jl *.l ,- L

-uJl :?i;rl aspl a.",5 , 6t;rl
c;-9 a&)t 4jb.,. e= 4jrj,= er lf !

.i4-l3 ;J arj'*Xl . q qJJ;

' 
J{+t 4i.,,,

I t " 13."".-It

PATCH :a{ijr1t e,

P.DATE , ,LdrjXl e-rb

E.DATE ,ai-y-lt .ta:-lr ;rg

; :l )+J u-l-l I . L.-'--dJl ,a--.s )

:a1S-.Jl ;J.i,l_, c4lrrl
(;J-*:Il +!l .:l.,;L)l iJe.r )

't-r-r-ll l-r)l-c,

:a*ijll aSJ-:Jl e-l

:ir.4:Jl aSpl pl

a-,;,r.1=J1 .rL)'LJl

.:.,1d! ii-'.J rL.:cl

;*.4 Jl rr:,ll {-jr -,!,"6 i ^tll \ l(,al _K,I

f,1 ..- o1 .ruJl - u..yll u*Lrl "r,ril.ll



f
I

Extremely yJl iijG elr-,-o Ia -; f f-,l &.r: *
Hazardous

Highly .l.l'Jl iriir. ol.r*,.a lb f--i Y 1r, Jor: *
Hazardous

rr-;Jl it-Ji," r:1J.-in.o II f-i Y f-r J-r.r+ *
Moderately Hazardous

r:,-Jl L-;iX.:,t.r..-o lll f-i t p-i-r J3.r---.* 
*

Slight!y Hazardous

.3 6JL.. Jb . 'i J,{!: ) iit"u.... a-; o pr Jrr: *

.6rtrJl ;l.r;'.i-)l

Jbjll .Jr i-'+l-l*1 i-Jt Jl i--Jl "- ^L'.^ p+i:.r

f{iJ -'ir+ L.}*i,p .s Jl J. el^!. ; AIJ it-lre
.olq,Jl .i* &- i!,-l oLty;

I (.a, Subchronic Toxicity i-f.jJ I Li i:,.*Jl - Y

elll (.r -.rt a':t1 ;lr-= i--;L ii-;!l ol till .r--,.,

,5)t-: iJnil ilju * el-.rtl .r.,*o.lJ GJ,,: $e <jli(.t|...

.-)Jlj

r . uJ I ^JiJ Chronic Toxicity i-i..rJ I i+ Jl - Y

{-;J.r: -rr4 Cl JilSJl cJJ1-J i-*jl !;;Jl ol;UJl

.r3ti- ;ii JIJL iJ;E -ta oLc'J"i ,1i^ll

,.r,rllt t ,^^i ilJl oLxlSl ;r" +r'll ,l^l-ll ii:{

"-t ,+r+ ,:l ...1_r.l cll-ia;.-(l1 , J:.^ll i+^* ol-!.r
i."-..11 .ll , -!crl rli t-<";.ra-, i1L n --. 6Ji...,-.

Jl i -ll lj-r i JJ-Ell r*iar ;rl "5-i Loll< .t.L

;J] .i+is3 Jl ,r-r ol.r:+J I f:.ii 6JLl,! )aJ-.^.-J
L{jr'.r<- J5-, iiiJl rl nL.jy ,lr- ;JJ"iJl & crg:*"
c,l .-.l_.r.r.t c,l ...bJl oj-o 6il '::.--L* a! .L.0iEjliJ
gLi5r(lr {3 .- cilJL <sjJ..s rr,.-il i_,iJl o)lil.r:Jl

ii-* -i l^ {+.L;& L JS--i: .gJt ..ii,e: ...^t1 4i
J++-i crl e al ...^,.r;'r, n:-:J I p..;r-,'! Toxic File .r.-.,J|

..,r"- r.-l il r'.Y Llt-Il li-{a r-lr.i d:.Jl &rJL , i':.^ll

:iJlll olrill
. Jn-Jl fl$.i,-l ei. 

*

..9.J1 ;lcr':. -.1 ;rrl I *

, L.j;.-o I ii A r:'. ....,.I ,r.-*J t .l*i.f-l r-...ii *I - = -. t --

L J,JJI J. ji"-) g1; i. a.r- irrL-r gru.-;.r. ag-i
.(.!j J+

&.c +J.-Jl ,r-'c ;.rlr..frJl iil L.r, nlr^ ...111 JltjJ
t^,.-r'r ..5r.-i c,L)ll..-l ,_il!l l-+ nL;y +.Jl i,.-
cil^lL . -tl o i-r3 iiYl f-,.a J:,+-l I J3;r iirL, i. 'ri

',1
ir' JFJ| sr.ri Contact Poisons i*)lJ L tj.- _ \

.Crut &-Jt

a,-c' JJ-!l .,ti Stomach Poisons L.rr-o lJ * - Y

;.u3'i J3;.r il+-f u+.lt ,it<lt JlJ )}-l l3jl .!":!
.orl "-

JJ-iJl J-,J ir-- f--nJl r ,'l-r^..,l ,..j;.r-: ps...* - Y

. Vapor Action ld .5l ij-"i-i:ll

++Jl Le-,i J1+ #1 i,'i.jJl ;Jiill il,ir i:.aJl f--ir:r
-,.J1 .':ll . t' .li e+*!jlt li-r +, , rtr .rLJl drij
i-."-J iJtJS ir.r r-.U,J.Jl 1:11 e l-,|.t- tr-14 i-,-J^iil I

:taiY3J.r.s !."-..J1 f L.il ,rl. L.+i, c;L.r)lJ .uJt

,Fb-11 ,u-r.r Acute Toxicity i.rl -rt L^-Jl - \

i4L- tA - Y[ .r-., ,,#l .jtSll ,-L ]d;J Ft (o3Jt)

J.p.l j>L .r-o gti , j:.^ll ;!. ;.s13 <s;,-J <;Jrj r+

f"L LD50 L43lc,-!lly i^:.L,:lli s,c 4!-J .r-?ll JJ+ lI

a-rrJl u-rg sJl J5LSJI ,.4 ilrJ ar.- f"S /.r.,,.,tl ;
c.r..,*Jj r.nr-r:(J;!l lJ-Jl .ilj.Jl ,rlucl ; /.o'J iJ:tLll

PPM +-,-Jl_rl- >, ;cr LC50 s-..e l^r l-{:r. {,J $J

,;>-r: 6.r.Jt .JJl niL(lt ;lucl .1* 
'1.o. 

t ;+1 
"E+ 

cS.rll

-iir olo$l *.-.iX f*nl os-r ,:j'l:l , rlJ . , r..-tl

6ill Jlijll i iJL,Jl i-*ll i.-lii" l-g;,- Lrrt el
,l rf-lt; 

".-r-..]ll 
i.lL4J t', i'1^ L--p.r ii,:., l€'.- JJ.aJ

c,t.r++J I .-.- - '!, JJ! t ;-u c.r,"51 ;.,J.J iJJjJ t (eill

:(Y riJ ,JK-ill) t4!;1 oL-'l:.,.- i,. +- &1.+ ,..,---

I
l
!

I

ij.-nr ij-J Lul irll
J'ull

l::.L J+i^ll ii*J itu*

i+J l,Jl i--lt i..!; ..--ix
i--:ll ;,rJ r:s/r+.

J:ul +Jl
J"'U Y'

,'l ^ll +:,.J1

$'u o.

( lA) i."Jr r+-!i ( i\)

Y..-Y. ( I B) i:-Jt iilr. (-\)
1...-Y.. 0..-o. (ll) :.-...r1 iL-Jn- -Y
Y... < 0.. < (lll) i."."tr l.s -r
Y. '. < Y... < .-.-'-rl_, I 6i s.r-: ) -r

(lll+) i.Jur ;-J;jr

o. cp o1 .r.r'Jl - u,.:''..11 $.url .r-s{Jl



o.t-r Jl-:,. 0 dt-'.Jl .,. j,.Llt 4..-,113 .,.... . J !,.-_.,c' 6'".,-
..iYul

ir.- J-.s,Jt?,ilr.i L5i .r+rJl 1-ri:-.,.- rJJ ;!j l.r-6J

.'J-r.' ) .19o &J.il,l ,+J t Jc cil.rj,.-tl ;JJ.iJ rb;l
.J[.-iJl .r. ,r+ d3t'.:-.... tj,{! dtii!

drh-+i,.ll l-lt$.S d-Il dt"e crU" 31..,-c - \

: t&*,iii ot tlf
.p-;Jl -).rl .^^ rSl ir" , liu J-;L J"4 i,-Jl Jri

,!r i--ri. ij,-,., # j! ol.q!l c. J^Lr.-.^ll i-,JL
ir- eui .3 -i t'tr-.;{,..i" {. ii.*A Jb-Xl ir. {:S
;- 3l i"-. )! 5r-3 U 'f-rrU 

Jr,lf #l ,!*rL ,rc !-Jl
h-r 13 i-;lJ ol..;1.dJG lJ-+J;Yl :.^ ):l-,.3 51'1i51 p,rc

..J:n lt L,:..ru &l.ti .E:l Jslt ;,. Ll'.:^Yl ,.rdl
i--:1.9 ol_;j-:J U .J- ll ;.-JL;r- ii*Jl L"l

'. ,ri^ll ,-i-u JJI$ ,L::l ,ts"1l a- 6ui.rr ..'u;*l

"-r"r:ll it" 
dl?: lJi< irilJl 

"piltl.J 
Li elJi lo. l^*i

, i-,:l ,''- c,l.r-.J! .."*ii..,.,.o .;>rI ;.r3,- c,:l.l.Jj
-. l,

Lr,.1-,:l 
".r.,rlt &,tJ;<l r+ qL- l'u.!.,l Lsi ,lill

C- c;rLl --. ll u-! ;rJ-ul ar.- r1-.; LrJ4l Jj^,J
c,lr*^11 {-;}j i--}iJ f+l; . tatl el...,,,^l r crl,r-.J I

.r-l3Jl .r-1..Jl , lill r::ti; i-aJJ . i l'ir.,J ;{+S gJHt
,XL fr dJ JS.:"!D J:l:,.11 l.l.-, Fl ;;L'.^ll i)U.:'L

aJ-,: i! Jihll c,. JrJiiJl ,J-l ;11 L" Cii illl.ii .3LE-ll

tir;,- /;+Jl ,$ Ciq,iirti. ;J,. \Y db- L0+il$

L.iti-rl ir-..ri!l Jr-L-.iJ*+ e.-., YL;r-:Jl JIS

. !.iJl Jt"b J+L irr;^ uJs'

;ilt ;t ,--.e i{J!r,J.Ul !i!li" i-."rlt 0 .lli +
LJti-;J- o,t - Y,V i^.,L JI,UJI ore !3Et CJIJn: il
.il Jl i,-ill r.r+l otr. ,., ,llS U. .r" ltt;tl .rt+ f:t"+
,+Jl i-L ii!-i" ii .!l ,i .lJi + .;JkJL Jl"liJl oJr

,*, L +ul c.ra i1jti, CJlii il il+lb fJill JttJ
c,jtS L-ir r,- gbrJl ,1. qJl+ ijJG.;, Y,\ - \,f
Jl.)Liryl oJ. r i+lL-lt ti-ltr irisjl !J"+! ii.-Cl
c;c ol.t+r Jl ,t :.: ,i jlj, Js,.os gJ !r.<':...t, ,..1.KJl

.r .*lr g.-o: u i-.1-<ll .*+! ,5-sl .3l.i.'.1...X1 LirJL

o\ u,o o1 ;.rr.ll -,r,;,,J| ,J.cbJl .rrf.ll

4i. .trll -.JJ-,iJ 4JjLS,f aljJ.lc :L1i: ,r.ill

IJJELi Js.--ti Y I d:*^...i-_,1.r ;,.ilS Lg^;.rLJl .[:
:i-.;L-.!l ijl-rJl r-jL< Ur; .t+J lFFt iir C tJU
i*"-Jl J^-{ t- L-!t JLi c 

";>.r:Jl 
x ;r^ -..!l : }-;Jl

i..,ijJl Jl L;J-^rll # 'ls- .-;J.JI L{,J f<-:J ullJ
I ^(^i i-.il;" ,r;t'Jl J-b. c,,lS Ll$ e;J.iJ i-i"Jl

-u;ll ;-" i-.--..1.r ell '.^ ,Lj r lr^ll i1 - i--. -2.t c,-; tS

.ls- !.r..;J. e-l;:

drll ib}ll C-:^i c]l1Jd..,,- .r1.r-: ,-<+r L.r;
ol,r-.,-.J I ;.r:'Li;.- .r.-Jl g Ln-s.r3 ol.r-.Jl 6. J-l.'::

u.-- ll e -*l L^" .{-i..a.ll &J$ll }-,.-Ue ;'- -1-"-:,,S

olJ$l thrl-l d,-" L*l"])l :ajlJiJl J'...;Jle-. ...)l

Lr-;L$! ;& Y di,llr tjL.Jl ljjli- e,tj1 t1 La5o.1

,l ,i-t tt i.-Jt rl ,rjlr+-Jl 31 u-.bJl cGyl i ,lr*
.+b.Jl pCbL;.{lll

-,51 J-r- fl .-rl ... ^!.ll g *n- ri-.,.. C-il dJL-i
taJ,,.:'l i:iJl ,.r )L:t-r: Lr[Jl in - LaLJi i--Jt-i.-:l+Jl

c, I ^./' ^ I | # r"g-., *,*;-u*Tfjil
E..1tr! C rlFl iliil {-.Li iLJt ,J:.-Jl JJ,.^- Li

.,:lJJ +iii ilL".f t.o.rc .x ,.|.r;;Yl

Oa-r,"tt ;-" .,tS 4iLj*^" r3.r-- 1l ,:!i;-" e--+
ul .i+t'ti]b iililt t{JK,.lL ii.Jt Jl,:t J--^Jlr

,l yl 3l o,-ii oti'. el,r- ;.ri-:*Jl iJ- ll*.i u-Fll
Y.1 Lr3r.--. ir -: I ol.r1! G ( e-:+Jl 'r!l ,- ..1 i
j! 

QJ a ':':'.'., J3l.r:- 3.i kJ J+* rl l+J e- + arl,
;rt*. *. iiJ-,JI d".e #-? .ls- C*"*lt LNJ r.FJ+

.'Ul el el+'Jl &rt i,c
JJ-{-a }il.:'i: l{J rJi:Jl glJ-- t-.'13 oL .riJ

LF.-.*1 ln.i t,.-;r:3 <f5an 0 J.-Jlr d-:,.1t ;-. JS

,.*,.;eriJl .J5t*,.1 J< .lJi 0 ii:b dr.XlJ JtriJl th:'r,-YL
:.:.1^ll 'i-lJl 

gt,L 
=r-611 

,J5t-,s f.l ..*s =tli:Jlr
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