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'*)*Y ,-tsJ-s jl7-l t-l.ra u ilJ Jt cv. Samsun

Asscssment ofvirus resistsnce in transgenic Nicotiana lobacum cv. Samsun

lines against three Iraoisn isolates of potrto virus Y

o.ltt)S aF st ub-j etr.t;r. .tt^ ,'rLtrgi j" ,o't 614Vt
J\i.al Jda.l<:b -t ,,)lJ.(j .s,y-l rlri .t3i-::l: .>V;; r qrf" .r'l-, -\
.olr-l ..,-r-! rf^jl -t .dl,4 ,G.-tJ ,4 j-5; I d+j .rrr, ,* f t -r

.rlrr, ',r.S .rL'.5rL* i .:,ui c,Li=i; '-i' -d

(\r^r ; :./r+ C-rU.\r^\ a,-.+:c^i!.l: fzti)

.ll.-

r) (PVY-CP) .;$,a-.- 6l er:t-t ,li.rF ,jj u*l dttt J3 s.-;-tt,J-l st

djL a;L--, ,sr- ! J3 3-t,J;vi G>t* .'-s.,.n,ri 6;L dL-.-r pBINle .[,b-

c,E sis: ^-. Nicotiano tabacun cv. Sarnsun oii jt g .J-\ U;..r.rJS rlU 6 .r-:'

.!J,-)J c,jli PVY-CP ,)j !-J,, Agrcbacterium tumefacieroe dFt jl .rl'i:-l t J Jy

_;1.; -.2r .PW-CP jlJl .lj ,9.,E Nlc otiana tobdcum cv. Samsun rJjli U;b!r-) .iJtL

9 PVYn-Mz .PVYn-H cl,L-.: dl;l rr 6L--: ,:-:,-)\.=- ,.4t o"st-t a"lJ- .- ;Sl)
,-:.;; 1 ;$-i):t- .6J1y r\-*'-, nt't 1 .c)J -:tS .,iL-j)l rry PvYo-Ar

.,1J,- J PvY 6;t-& tlj L PvYn-Mz J PvYn-H dt qU? .gj-.:, ,r:;-r:l .:j {.t-;

..,, ..LJ f-rj I jl*ll PvY-cP Ji )P .E-11' c-+L:,. PVY J:* ii L PvYo-Ar

.:-l .-r.! rri .,-l)l Jrl ..r11* .gy'r ...11r {.!,)qq eE ,.L! ,, Jli. ,,-l-l



Jlrr J-.-U tty )lr* 61. t?.jj ul5l3 .!-, ,;"*UU,S .l ;tU, ,2'! l\ ;l ;,) tl
.--:U. 

"r-j!:L.2r 
e5 rb gL-li I;-)l .rj-;i 3 d:L=..rL^ir ': .rl!-r;f 6iU; .c^irf

)-!lJ )t t u-L-..,- !,) \V _r,.S_.,L* g.1,.5b.il.L: 6Lli i,,,-Y 
q ,;tti, ;,! o .pvyn-H

;,-:Y \v , ,J:L.* g+>{, 6Lrdl 'r ! .r-) \. ,pti. ;'J t ,PVYn-Mz t-l,q .r,;...L

,-t-.."- ;-) Yq J C--)t ,5bdL:; L 4Y yr pVyo.Ar .,.U+ s,j.{l, tt-r .t> s u.L,.-

I "l-..V u:.t't, Jt* e-.PvY-CP Jjli I 71a. is-S dUii .r .'Ji L .ir,
;,-1 ;r r5 J-)\rJ .-E a-.1 !4L1 ar,l ,.4:f3 4[rr.jjli. d;t^J,-) ,: ;sjl] uz j
J---iti ar-j. (RNA mcdiated resistance-RMR) lrl.Jl.Ji i--5 I t,' .Jli, ,,)L---AE

r-.r a-+r lr.c- I .--:iJ.rlr-, e..q ,-r. ,?)\i. j;a )t a-)., Jk-l (!5t^)f+tl
<-.r g;! .:*: Nicotiana o.:.-.> ., (;la irL.6 ,t: _:t C* .:,-JLL CU J), )Jr,,

.Sli.r, 4i, .Lt s-J:,4, c.-Jti. dU,
.! ,..r-* c-ub,c.;;)l;,Jt^6,t^ru ,ua)7-f o,ta-1 :6$ d,Vt)15

.tlrl; )l Potyvitus 
"ri+ :.-* ,-)t 

(potaro yitut f-pvy) s...j. : . 6ls ,,:esll
t::,s ,!e t: 44 alt,rtta) ,r-l U-;S )J.orlj;l-- ;,1 ."tJL,r, Potyviridae

t elrr-J r-l-r- r, r:- PVY ! Jrti Jtrli )l,-|..'l> .gte;t:; .(Murphy et o/., 1995)

.5LrrS 3 Sr-.t_,t-:;1f; L:.(;t.)r,. :t 3A: JLt J;, &u,oii:+ij
!i.---jr PVY .+ JrrJi .(Shew & Lucas, l99t) J--iLsJ LrdL- J VS y .1: J.41f:
,dlJ--l Jr .JL- J-^ .(SieveG l97l; Larorre, l9E3) :icl bij 4t E t,.f r5t5
::ja;:;; J3.-e- )-.-...1: \...'.LJU'\ . u^lrl5 \4r. Ga)...r- 6ls,:rs_r_t

J:- -y Utt- jl (PVYn) PvY Sl*, ) Sa t$ +:-.(Shahraeen & Ellahinia 2000)

Gooding & Tolin, 1973) c-l .-L_.i jt)l; Jt)--l.L+ jl : L__+, ,96.225 ;l ,9rrl- ,

r;-l .(Bagnal, 1992; Latone et al., l9B2 Shahraeen & Ellahini4 2000; Vorster e, ol, 1990

Jto^" ^-:.r)l--; e"-:.r, lV ,- ,,- ..t, 
d i .:tS j*:,.*- ply .1t :lj

)l ,s--*).=-r.- .g3 
j- 6Le..r-i r"J, &U rt .lt a. L*, y.l .S :>J u. G*),:-:-



Danesh e, al, 1992: Hookcr, 1990; Pounahimeral, 1998;).lu-:Lr, )lriJ 6 j:a '-..:-rl

j-.-l {' rit-d JliJl UlU .JiJr t'. +) nj jrJ+ J4-i PvY .(shamsbakhsh et al.,2ooz

. -,r-f .!*l.'; ,,-l y:.c-l {rL J ),y., t t.1.ri;l ,-:U dtr.rrL.r JrS (f t,

.(Shew & Lucas. l99l) (-l cr.1- PVY r- q:U, ! ,-|^,- ;[i;l ,l .51;-1 1,V 6.1et-t

p jl JL- er:-.r .lr rJ PVY ,-.11. -1> i-'1\i, .,fuj CU.' .Nicotiana o':. .,7'r riti-E'

6L,r;-'! ;l u-;1 .(Bvk er a1.,1982) lu-iL,r- -.7:U Jq---.? .r-:Li i14 ":y i iS

3--\ ,- j>li J-tb :t *f ,PvY ,Jl/ )tva c.rrt;' J) C:V ;:t-y.r: C)t-,|

,SjI.: rll.1: [-r;-] ,.,-l J-5 (Gupton & Burk, 1973) Ju-.lLs, S--z' l: 1sV, ertt)
.Jy-e r- .(cooding e, al., lg85) Jr:--.".^ u,L...- Jt- (,r-.?i ,5f) r.:jy .rLlr 5.r"!-

tS +)i" va ,)j jl ,J-U c.-.t\. I J-rli.tr LS .t-;lo.t- ,r,-LL: PVY ;l .r,-!rqj+

! c.-sli" oj @V 6 iir )l ,_rtlu,-4 yi;: PVY ,5Lar,-.1- .,71 .r.--ra .(Goodins. 1985)

1J; c>-;5.-.." q (5JL* +JL-: ,"51r<iLll j9r1 .--+j,. ,J:.iL.r, (rool knoO .J JJ, $L;

dtii ,-tjl.^;.r.:-rtl nj $U di, ,rt ?rij r) t .,-,- .-,.r $")E| 2:,t'>Jg

")-Lir 
;: .g.r,-.r.a c,Jtt eU. Jtr, q 

""--!.f ,O4l )l .tS G, :14.11 ,5j,.,>{, 6-lL4

r.l j s. ijlj oV$ )t u,..trtt ,r:*,:$:ljj jL .>rr.r.;r.2 .$.2: rvY t J:rJi
j -,tL U.. ;s-t.tj o,tt-t JL., t-. jt5!\ )a t,rtrtJ;,t sr: l)w \-t,
:.2-:r--. r.r-=,t: (Pathogene drived resistance 'PDR) .rtJl .,t'L::, U g -rti, L>t!--."ot

L1 ,Jlt iJl; 
.(Nicotiana 

sp.) r.ryy gre;) <"9 .,2r .ri 1l 5 (Powell-Abel er al, 1986)

)tzJ Jal L (Lindbo & Doughrty, 1992: stark & Beachy, 1989) crl 'JL: ':[i:-l PVY

;,-l 1: ..rilcrji .)1j .rLiil r.73a PVY o pU. JSlj dli .rtl$ ,6)6 q!- t> ;n
tlji ?:-tt, l{srl b) d.tL-,' J3l; N tabacum cv. Samsun 6Lr;,! e4W iri;
;;r; .r-.rJ ,r-)J JtJ-t )t o,)J-t;al 6t-i r,-l.r:- - ,r$l: yl7 1> PvY d::F

:t s,ts-t L!i..r15 .r!U 6 4sJ *5;;1c-> (5l.iF ,€r rl-( PVY .r:-]2 ;a-.r.,i

,.grl.t*- ..r-iLi .,jli .rb6 6Lr;,,-).,2rPVY s*t l{.tl 4i :'-z; r,.,r;t! r;.:i

..r-i:3, ;jLi, PVY S4)fJ jtt-l6br,.l.q ! j 4!1 ttr:r ,&l-- djli d;tal/'i jl

.c-l A;jS rl j !.s- :.21t ,7e0. G< :: 7-h, .,lL"-t ("5U)--.;t<'

\q



c)./. .)t)
r pPC5 6t^+-y,_ jl ,( 

-4^,-- J-l rr f,Vy ,pe ;*ttl fj ,gjL.r;t-r _t

.rJ- ."r.-: q+ .r$ diL.c -J, 1: 6 PVY ,sy:l ,:ita.J5.t5 Jli ,53t- pBI-pC5

jl --+ ('tFj u:jslj ! 3 r, ppc5 .r,-\ 1: {pounahim er at, 2004) -r,-.rJ orr- .l

,:i:*Ji c5r a':l .:r l.r-:, ,?lt- Sls-t.$,r-l)" ala:;l 6)tJ 3Vi jt .)t;. .l LJ
,PvY &-JF ,'-s- ,s! * ai:t, oj Jli (PvY-cP) d).,-- tsts ,;r5y-5 o*2
r:-\ ;,11 (termioator) .r-:.r -.iB JIF J 35S CaMV i-! ;- r9U .Jr -e ,":5i;

. .!f ..t-: .5rL..;L-..r

J Da t:5'-cacggalgggcaaatgr cac{attgatgca-3, :;l :1- ct1l_o {:iJ Jta 6t^Jjtii Jli
.Uind III g;Ji jl .)l:i . L ,tn tJ-y .1>.Da2: 5 -gacggalgqrcacatgficttgacrccaagtag-1,

jj .35S CaMV .-:t t Lsy 6LaJli 6Jl,- !:.r-r,, I 5, r:_ _. ;t 6 ppC5 ;t .5[.,!;
oj r, !rr, OR-F J-. r: pBinlg JiU .,2:3 o-ui .J_J .rJ, .J:...) .-rB Jli J pvy-Cp

d--rL- !--Jii r,t J=" -\ .(pourBhim et at., 2OO4) _r_.:J 63t_ nt -^ ,LacZ

pBI-cPs '. ' )L .(l cl( -r) iiJ )L<, .aLJ ciq rj.lr- ci..Jti c.*- (pBl-pcs)

.5.rJly <-- ,..r;_*1 ,-):r;t crl; .t L o.7- J E. coli ]ilr'.\}9.SF! rSL.JrL t l.rif

JLijl LBA4404 tlF Agt )bacteriu,l tumelaciens rSFf: .St^JrL o (triparcntal mating)

pN-440a ;l^S +-\ r;t-)b LBA4aoa :l;:.9r5t.gLr{L (Dinaelal, r9E0) .lj crl:

-^t-J .SL^JJL- r, T-DNA r>U J[i:jl C-*? vri rSb.lj rf-lt- +*\ ,.rl d xjq.r,
o;l; A. tunefociehs .5t lt-J- yr pBI-PCS J"*rl _rr;- ;l ;LJl I ..li:. r, .r:,, I

oj q:-U 6l- s.-at-di t ,g]-rJ 3Vi 5 jt_+ ,Jtr-..+j r5l;;t ,rlat,_ c-j6J+.jts

6JL- d;;LSJaJK o;l; A. tunefaciens 6t JlL.J-, or[,i:-t pW ,:*:l aitt
.. i:L.i .:Liit .tf ;;; c;"rt; c-{-? ,-r;), trBI-pCs J:_)L

Y
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Fig. l- Schematic diagram ofcloning ofcoat protein gene of

Potalo virus f in Plasmid vectors
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o)J*; cl, J-l jl u- N. tabacum cv. Samsun .rL.S -,,_l*.$,}; (n-Jli _t

MS .- '< -L.-.'." ;: .r|, *"1 .-ti. u,i ));i---i J lFlrl5 r.4 ), o J)*, ), ag-
.<-!til !,-ry: J" *l -Lilr-: r, Lr.-..nLi r.:y j ,iJ.} F il g,.1 (Tones, 1998) J-.: c-:s

.r1- c-".:rL.,r -r Or' '.tt coL. \Y L u5!'\t0.. Ji.rlJ"JL r.,-1-r yf+\).r-i,

i.-i.irli c.-_{-. ,,J;, 1a1; e.-/ )-"?u,I1 .:,lJ; rL."t - .5l..J7 jt ,(J-'r) vo}o

.J--rJ orr; .l .;lrr:i L Horsch et at. (tgts) !-i .-r- .-"ro, ;rjt l+i.rri

./\ .531-:- MS Ja.^.. r, s:r.., Jb.t_-2 C-{+ .ja :.ULt r_-!B .)r o.r-i O.l;;\ 6,V.i,lr7

.rl: JLiil j,=--rl,Ul5;JuL ::7f t* \...r.r.-l d;lJ3.r:,I p,1-,,7.i,)n
'ICP2 ,TCPI lU U f"J,-) .Jr-i .Jt.it !r-J.,trt._-{- (,-Ly) djti .,.^Lt f \ .Jr-:
.!J,)J )Lrjl lr, rr:-: :l.r-- r, riL \S jtrJf+i _il .!.r^ J .ri drlj<..U ... J
S-.: I,[rr-t t-V 621>.Jh-l'., u:l ,]at cr 4>y .1: 5 r--:r jl u- !.G..LJ

.g.1brJ; ;l .,-- J dL JLj::t o;,r;-t J:l - dJL_-,- .11.1_ll r- !..i .__ji,r

.LJ.1l ..r:.r--i ,Li:. i-;E]< r- .)L.): oJt.: .ft 4t; t _r-rJ ,-(fut J) jJr \. {rr, aJ

-* rl5 Jlr-, a.i ,:J1 .:ili "[-:r .,#tL Ja,l-:-,;: r5 ;)l;* N ,a6acunr cv. Samsun

.PVY-CP .J!Li.Jl eij -riU pBintg J.t- Li .rjlj N. tabacum cy. Samsun oL! _)t r (H) .rjly
..r,-rJ c:ri;,'It ;jqL J, GCp.) Jjt -liu c-n-Jli _bU jti,.,

jl ,djl; uLrl.:t r) PvY-Cp jjU )-tD- sp)J ,[- ., :irjti i,t tt ,r_Jr, _r
(total DNA) L15,51..r1..5r .(Sarnbrook er al, I9E9) J-.j .rl;" ljl_+ 6t,ra;; u;51.2
S t- |*=-t .rr-., .iu ti.,Ui .Rochc) ,.91..11.6r CIF-I cJ ji .rU- .l L .Jr, JL
;r &- ,.r :t r1:f* .l-- ,-t,u Jt .* 6tordj ,.r-s! .+,J Clrr.;-t ,c..5 .JujL
raq DNA r,-j-i;.tf':,'/o ,;)Jf-;, Jr.-& Y. cliti LD, .eDat,gvJ;r.;i
r- .PCR|0X St: .1:* C.i ,.LJ I u-t;;-t ,5t.jt.6t N_ert- er sotymerase

-4rF rvo .e dNTPmix tomM J./r.;Jjf., d .Mgcl2 2srrll/ JJl,- ;J);t_
,-f'L" *rt f ' ^-r:- -r ,l-S,,-L r7.2r 1i. r,ijr ei .|,L: g;tr.Ur, ,! r5 .:.2 ddH2o

e-+;:1[ r-ij.r .<- J ,l;;L- r41r Vl eij:9: .rl;;t_ qJ) o. dj! !i
,r rlJ;t- r>:: vY r--ijr er J ,tf;L a+Jr o. {ij) 4 .,-rlr! .r, J ,lS r;L-

YY



c-s -r ;l ui:3t5:11-.e Lrg..;ri fl; .r.: lttl (jui).jr+l Ja' ].<.:Lr,i .t-*-,

+-\ ,,t.t- ):pt-;SJl Jj .:, eis )\S . 4 J)-(L S)t .r1 or.! 16 ..rl!i nocle

6jf c^i. f . J tvl .W'1 ,\ ltf cJLrLo rJy d ,r raq ...ii \-i ui! g.,.21 IUCIS

L-)j' )t u''l ,Lr-l j;-1,51.61..9r .2: PVY-CP djlJ,' tf t J)t4.2r ';-) ,r .,: rl

61..;1.,5r r..!i ;-l ..:-.:l.r ,ft i.:lsfJl Jj -2r -;t c^i;,r" s-rt ijlrrl t -l.;t 'l:
cJ .fjt- t -s u. rJ-t .-.a j,-i:..r .-r: Agarose DNA cxtraction kit L ,
,Bs|n 1 .4vi ll u-y ,9j7-yi..l.-: r+ I r--rrs .9;Ll.r+ .)r6i J; ;l1JUi .Rochel

)) ,,r--ii a-.i.,. ;t ..r,i c-,J' )y.a>,,,..t.i rLit {.i6U+ yb l.,Tru 91 1 Sfu LHae lll

#f -rlS s-)J ')t.;, jl &t- DNA 'Jt'!r 1r'-'J j-ri-r;<lt -1;6i Jj

(total RNA) .LJ .ls ,st.,it..ri ,6l.Jl.ri iL- .)r PVY-CP jj .rL+ dll". JP q

1Jl>J r' 6-;l>s.:),.r.r.,r .r.r.r .PVY-CP i3 coL.r;l 6,VS;L;i;l 'rt;' lLrntr;';t

.J- CIrr.:-l .|5 r5l.,.rl..2i .Af tlss-JrJrr(RT-PCR);l*,\6)ot5;;.;51eu"."-

6:lar--! .-it.,r .i.J r (JLJi ,Rochc) High pure RNA isolation cJ -.11 ':ti-l t '$ .11

.(Pounahim et al., 2004) ciJ r[5 RT-PCR ui5l5 I 5 -r--rJ nt-r;':-t "r'f "tjL

1t-i )l ,r.l4-l .91.p1..,1i r6Ll-ij,.l .2r ,51.41.,5r JL-l ,strte Q t ;t- c-'a

Jr-S c--g 1 bl) Jll-:'t 1 )r?J .,rtl L rj o:li l('.'rUi &oche) RNssc-ficc DNase

gl..rl.-.;i 3l ..,;L-^jJi .(rrl...rl.,g: .-., JrrJi fr, .lrt-:) .51.;1..5r r- J'ri JLi-l

J-.<. .:--:r .- -:1- i-l-7 s--) RT-PCR Uy di;r ,)rl r.';le irr+ 'r- Clrill
61.111..5: r, l.rl! ,,1 jt1)i ,-15-;> -riJ-.i .:l:;lrj PCR ,i:Slj 1r ! .i ' (cDNA

,btt i* JJ jL gi+ 4.. s.-ri i)lr:l L .9IL ,PCR u:sb jl ,J+ G--\,t'et)
..L.i.rr o.reL:. Jj .,7:

Y n-ttr FaoF:r. 'r"i> r PvY-cP ;Le'll 'rj JL*,;'; jt jjli juF

:.:5S )l j s-)J ))-f .:!-'l .ri-5 j TAS'ELISA iss s: )l 'rti:-l ! 'g'".'j..:':-

.<j J (Jtjsu+) .5k;L.---,^.r-; lg0 jI TAS'ELISA ,-i:r ..rr .(Pounahim et al , 2004)

,-it_: ,j*,JLJI DsMz jl .r..: ri PvY .(JrF,ljj at-a;l (JuEaj.) 4;l"ll*^

.i,>t- Jj-J u-.,|-ji ft4.il 6lt )--t o>l;:-l de Avilaet 4,. (1990) la-i 'J'i'j.-i

YT



.u.ui .r:t.-l ,jjl,- .rLrlf 6Le;-);l 4 ,.r -il .-r- 6lF-l ;:r1 .St".rj.i

djf-U,- jl o! .Jtr-:, ,r_rrJ<,l SDS-PAGE Jj )) Laemmti (19?0) L i ., ..

,i-;t j);(Jt.(:-: )l ,|sj)-:i t-:.; r- Jj.,7l L4;i ;r ;:1 6tr-. ,t_t;rs 3r-.
..r.j orL,i:-l(electro-transfer .Ji.l,_r) .t*-r ..t;U- d,5t1. 

. 
!, ;r.;-L (Hocfer, USA)

.(Pourrahim e/ al, 2004) c-t .r^: Dt, CJi )r..j d.jpji fl+l J,-lJ,

r5Lr;,-) ;.11i, ..t!-jrl g{. st-.t-t ,stl st i,,h$? ttll tlt-l.9trrr_l.ra -1
.--U+.r-: c:LL-,| PWo-Ar I PVYn-Mz .pvyn-H cl,U.pvy ;lJ,l r,t,r..- r-.,7t .ajl;
q5- t-r.ri c'\-2o- t.r-: .gjL-U- otJ.", Jk-l ;l u*)- o!.Lt rt pVyn-H

gLrL!-,l PVYn-Mz .,lJ+ .(pourrahim e, a/., 1998) r._-:l: .- :itL, (pvyn) pvy l.rJF
r) a--lr- J--l .:y ..r--:.5_1Lt.r- dlJrjrL oU-l -it ,J-S.r r g.tdJ )J7SJ cL! ti Jyr
u::JlJ,('-;J* Eioreba) pvyn r1_1- ,.5ldL_.--r &;.grt;i L ,DAS-ELISA err;i
N. tabacum 3 N. tobacum cv. Samsun er.y..;r, rlLr$.;: ..rjft, jl .J*? jJJ \ l, J a:.i1, i-:,.
ci,tla" PVYn q1- ! ql.r+ ,l-1 ,-,Vs,o; )r-,r-r.gLli ..r.Jr; cv. Whire Barlcy

,.r-, )l: \ L J .JL-: djLlJ- .!-:Jt JU-l )l ,r*),:.:- dt^LJ Jl ,pVyo_Ar r,l-r., .c.-.ib

t); N. tabacum cv. White Barley 1N. tabacum cv. Sal|sun oJr-i,tLr$.,2: ,r-)^1V )l
Jt* u-t- 1..: ql.t+-.-rl c,\of .rJ- {qr, ,S.:t;r, 1S}., rr..ru,;Je., qsLrdll;

.c--j,l: --+l-1, pvy (ordinar))

djL-_-.JL; Ucnonald et at. (1976]l f_-i .J- .rroj ,-ttl,Lrql.u ;l ui- ,.r
djL-.r.JB 6lr-. 1 ,,tJ, ti ,r^t<{t ji J4- ,-}_rC i.1: .g[:L.r_r.r:.a |r,rti ,JJ

clS it-rS r Lt-:l f+r,i .:,tiJ;- J.y'* \ =t _t ers_:jt (rsc) s? ,)yS yrn-t
.26 )-lr. .(Ball er ar, t990) 4:J o:r- I .rUl.r:,i J;t 6J* j.t- tSss t, j.y- J,F

.(Pourrahim er al, 2000) .:-l .J-.: .)1, Gji ;Lr

.2: o>tir-l Jri, PvY jlr,-l ol.u u ./:a oi:L $ 1,1.:t[, <s-s-c. _:!l.-1

;t--l gs:t ,:4 sy, bi r9U .Da2 j Dal uola;l ,gif ;Vi;l orr; | \,,5._ry s-t
6l.ll.1i ,rsr)lJ r.aJL; .s;,i;t orl;. I L t.ril ..1-:J r.53 ,RT-pcR ..1.-J + L"aU+

r-i elJ*:-l ,JiUl L ?t-) r l)p1E-Jj .r-r, 11 .Ll--t.q :t &- .t e-yj

Yt



cit-) JJI i- r. ;> .J'-tJ fl4.l d.-r, -9:.2r RT-PCR ,l5l3 .(Sudarsono et al., 1993)

(A:f* s"9-) 1l:-5* \'uo.dr:Ju!, "t-at l*:f-t -1! 3,- r"r ', (cDNA

,# t\ 2:,.J ;t +j3f- u* eDa2 J;Vi 3t {tS:- 4 ..rlr^-l .gl.,rl.Ji Jr

.rlrJ;t- r-->1r V0 .;: rijr \. 
-.11 .r-b:itf* t.Jj {iLrl DEPC ! .S -rL.;

25 mM -rrF e:.10X PCR S\ -4:ft t.r-r-."uill Jliil q,l r.9,r.r q,f-UI

et;\ rlr* <-{ J 0.t M DTI t1t5* t.lomM dNTP mix ,)1f- 5: .Mgcl2

\:,r- L.QEJF .$ nWl V'.4) 3 f-;l .5. r.e q Superscripr ll (Gibco BRL'USA)

,n-.t t;i.$ )l)r )SGal- r>-;: V0 .,7r .ii, \ ' .r >lJ;lVq;,r !Y .1r rij> 1'

-.r t Rnase A ,'-1\ :t At* d ..91.;1..,7i JL i-{.? .Ir-: ,U::. e- dJ, drU)!

lL+l J-{- ..r--.: .rlr .)lrj ,lrJs:it- r+-)r fV .;: {ijr l' .rJ, u 1 nWl ,-t}15-

jl <-{ p .tt r)15*,5-" ,cDNA A:"5* tW ,*it5* ), | ';:str p> i-r

i- (0.5 uni/ul) Iaq DNA polymerasc f-!t-Ji A)S! f.--.; ,D, J Dal cgttJ;Vi

r lomM dNTP nix ,1519- l-- asmM MgCl2 r12ria r- JOX PCR SL.;1:f*
o61r*r.,1, U*itf:,.rrl:-,lJj ;l u- ,r-:.'iLil -)"L 219..i pt;-frto

l. .,-=-: ,l;;t- r-;;: {t rijr d -Url ! :lr!, An*.-; JSt:,-&L:.i

fttl ,lrJ;L q-'1:lt rijr,L,-y r-1.2.r Vl rij:1r,r;.,1:o' .;i-:,5. ,!V oX

aa), )).t- t.a;: ,lA ;.26i J) ;: ;.19j;5J1;JJ ! RT'PCR ,151.5 J2.a,-" ..t->J

.,11 .:Li:-l L PVY s-:-:J? #:t, bi L. b -r.t ,$L. .:^i? A" )-rJ> bht .$S )l )t

jl .riJL 5,J ,S>tt 'tt, i.ls g,Ll ,1 ; (lrUi &ochc) Agarose gcl cxtraction kit cJ
L .i ,LA.h' )l 6.:o t:y.).: &t-- DNA rJ;.-9rl ,)LAV r l.r-;.r6i .j;

r+r.5 ..,L-.: (.rLJi .Roche) ?' ru 91 1 S fu LHae lll ,B sm ! ,A vi ll u-:r 6Urg;-i

,-i..,Lii Jj -t: 1:-pt$t O.-b .:t ,r--t\ a;.;l ..r..i i t )y.a*t.(sambroolq 1989)

.c); )tt .;U, '),
;l .rLi:-r L .Jy r U o Ey .2; i;it j.rL.$ qgt ra) :Jilj 6bg1) j)u-V -o

3 ; ;l ,.t: 14 \Lee;l .Lr..l.t-,- ;l .5,- ,,r j.rf t .gly .Il: .,,i{-l, PvY 6tAqlJ.

c.-----i L)V/\ ,,1; lH !-r).1r./\ .lLi*i iL.'1:,4iJlJN. tabacum cv. Samsun oLrLJ

YO



p)1 .$.:ti-t .Jr, re ,511,1 ., |2fa !..,rli,, 1(,iti rrt,.r:jt p/ 4
.(,j.irt, -;t .r-t d .,te ..r,-rJ o:ti:-l j).'-u Gl j Jr,, JLe .F ,r .,7r e .LJ 1: yY

.r-..,J ? t-.: .J-L--' o5f ,- _1> 1.-:tf .2lS a_;a r..23,. riLl; j:a p.;t etrtJ

.5f-rrlL-:i {5 S:":---..- cijlr .,t F) L-p,(o31; f rrU dt tt r.,Lr l^.jEj)

a;L-:;.rr-r- jL-.6) frLj, 1(rj1 1,.-.),. ,J)t;* rr! rr.-eLi,..,rt+i r: g.:L:

..:Lr$ .,1.t ,tJt-t iJ.: .(.t---- .r-)t + r_#+--.r .I.r-: 6+Fi (,d5
L .9 Clark & Adams (1977) L j; .J-t.-|*i i:_t DAS-ELISA J.rji -,r^: ;jqL
lL+l .;lJ,l ,JL^.-.:lr. jl S-.: .-. +]r rr .S .r,J; 6tit-..r.q 6)L;;i jl .)r:,,I
AltzSr;:;l ;-Y y' r,or,)i O,l F\*:-a {Pourrahim eral.,2000) 4:J

..r.j.rLi:-| ,,9,f ,2lat c-.F (cjLi lJCr).r.t+rl

C.i, J .+r,

MS lri.,- r- .-r.-.i ,Li:i j 1 .>ULt a--:B Jr :Ojlj Abg 4tjjl, c-i.rJ _t

,.3Jt5 6Lr.r_f .{-ri^ J) )JJ--,- ;l 
".-l 

.(r:J" ! -1.r lJJts . \ . . ) .r"--Ltjt5 .511-

.u .;lijtr,rL^db. ,t ..!i ir,l 6tt a c;t tt*- E .- )JJ,-;l ,- 9 .r,-rJ ;[-:;
6_-t Jrr-r1t .5.11> MS L.- C JUat jl ,_rl qir ,1.. )Jt- 1...;h ;rl .t i :r-2
{-.-.f Js-; (rrJ,-I", _t' p}t.$* \..).--aLUK., (AJ*:t lJ,rt,./\)+-t
a- c--tli, J..ii-) }.,IPT II JL-i .,j \.(+ Jtlr..,- )r-),-.-r-:^) rL_:; JE- ;,-t .-r:rl:
.-rl-u ybr-!.) e jl;;t .i.-LUK .,| pti,;2Yf\ r3.u- .re, Jb$ r,l .,7: (;_LIE

! -;t.F-,! dl.,i+.jj ui:-'lJ ;l ,)rL- g-E :en;t; Jlrlf ; i1)t j :.a* j -i
qL; ;: rrjl; ;11 .25--,a.;- oJ-!r! JLl; ,pVy-Cp irjli 6aLil ,31^J jt i ;l .rU-l

!.ui:Slr j,l ..lt.C J*) rrTcPl8.rTcPll J.l'! .tt il * ,"...rjtr; crtrf 6tr;,)
jL c,*,i- 4.. rJJ-> .jh-jl ii (,J-jLl ,dJr r.)j,, ,,-! yl qt:t ,jf a_\ y ;l .i
f-F:-l c;l..rl.,sr .-. L_r'.t,.gbsr:- .2r ..' rl) ,- :il!. Oilj ,)* L r5 -r,:J ..r,.lt-
.-br '- d.rjl.i e. ..,jli "r!U pBintg .l,t- t c,futi r^U , c-;- )t;.ri, r,U jl 6r-l

.t, \rala;l*.9tr":stj p-l 1.r.9 .-ur: jL:; 15 J-!

I1



7jll bp

j..i'i r\ jl .?l-s;*\ gt.isl.6: ,3,-e-1ra PCR a-y;i ;,\.r.e.-;1ri.5;<lt -f J<'l

(\^ !/lr) ,JtA" b)t tl-. (r) .c--r r'L-i (\ ) rsLr.rr- llL ''i1:2 .rjlr' 'Ll

r \. .\Y .t ,Y\ .l ,\O .f .\Y ,\Y .Yv ,r' ,lf ,rY .V ,rl .rL--: :.+'; ,.rjlj rSL';a)

u.J-.r pucrs ,.-t &u) J-fJ-;t:t f tu (r) .Jl- :(l) q5Lr.r3-:;;! .,i,-r.l Yt

.r,rL-.r :(r) (r.r- ,.sjl+ c-+ tv1 J W-l .\ tt[ c.,l-.J,i r.]; 6 raq a-7i -L-i {it-

rs \^ r I \ dL...,i) ..+-i (lY., t) ,(,ll,.Jl ,)j riu pBINlg ! njli 'Lt &V) ,P
61r..)L-: ojlj 

"St 
.r-'i q Ltt.i?. (\A U \[ J \Y l; o)...r]lo:r53 .E'u! e* {v

.10 3 \1 ,YA .1 ,r,\V.Ir .\ a,l' O .Y{ ,\t

Fig 2- Electrophotesis ofPCR products ofcxtracted DNA fiom 3l ransgenic lines Up:

Lanes (t): Positive control, (2): DNA markcr (digcsted pUC with Taq which resulted into

1444,736 & 476 bp fiagments), (3-18): Transgenic lines No. 10, 14,6,21'2' 15,4, 12, l3'

27. 30, 24, 22, 7. 3l utd 26 respectivcly. Down: Lanes (l ): Empty, (2): DNA marker' (3):

Negative control, (4 &t3): Transgenic lines No ll and 18, (5-12 and 14-18): Transgenic

lines No. 19, 28, 9, 3, 17,23,'1,8,20,5,29, l6 and 25 resp€ctivelv.

3 9 t0ll ttt-ltl15 1617lEtra

L.3t56 7 t 9lollD l3l.ll5 l6ult



jl (transcriplion) 6,)B)!c-)!J) *) at-))J..,./ai t 6 RT-pCR urji etr
;L;ll ot=f Jr (PVY-CP-RNA) 4Lrr, 6t.it.)i .:,r)),Jt"JJ<L +Ji J pvy-Cp Jjli
J),jr6i Jj 1r RT-pCR o)J* ;)*-j3t _,21 ,- .c-l .r-.:..jlJtr .$-:..,r ,4rrj
l CP l , 2. 4. 5, 6. 8, 9, 10, 12. 13, 15, 16, 17,..;Li .gl'lr,,Y tt &" ,--l-. L7-r, j;-

-l.-"i "''.nLi jl.i .:.i+ A. . dj: \tJ.t a, tL ,s,"20,21,22,23,24,25,27.28,29.30 ,31

4-jje..-o TCP3,7, ll, 14, 18. 19,26 .rL---: gsL-;,-") r byr. 6toi.." ;r ..l1 lrr,)

6l.il.)i )J-;'> fJ--r ou!) jl ': a-5' , ,r..rrL:. 
rL c-;>A,, \r. F ojlll a, dtL

Jj- .;s .: jt r-lyy 
"gL..r,) J t {J^j JJI y: pVy-Cp ,Jjti jt ori 6)trt a:rr)

.-t.rL:j obL:. jll gi+ A., .jt$l L !r_!L i-$a+ i '.5t.st.,.5r r, .rfrrJi 1J, -rrL:-

,-r! '-:" 
L r- .:3- a-:i,; _2Lf o ,51.;l.ri ,5L^.r_yi;r ,5l.dl.d) rf3 lJ-c ox^r JLj-i

5--:) High Pure RNA tsolation ;J jl c)Li;_-l L .tf -i! ;t ,.r-t;._l .)5 6t.or.-,i

.,, J, ;.iL lS ./r )^ 6t) + pJ:f- yo .Ur- .(,JUi .Roche

,) PVY-CP ijl; jL? ,r-)t )rL,..i .5 JA JFJ J TAS-ELISA JJ.ji eLj
4i ) i)l; ,-z j 1 Jl> -jj, u':J.'lj )J,-J l& oJlrJL:j ,_r,.:ri 1t+;l _n:a g!-
Jr:-J _, TAS-ELISA ,ys-t ,:,ai,.:; ijr .rj- ,rjl; .rUtJ )rpyy 6:;r j+rj
,, lB ,)-Jt-J f; Ja 6 U fo J I , ! ,tl-, ..,1,-r s-)J ,J.\ r.> ..:i_2 -1lS a, j)L

.r-1, (.-:. r-!u) -asu ,6 ,t2, A);.r \ ' '

i.t-;i * j c:-; ylb 6[Ar]L:J s..JJ eE :Jjti .9by) c-3ti, ,.rlijJt -r
-1 PVYn-Mz ,PVYn-ll 6La.-,lr> t-.i .J-: .,- j4_tt, ,t jf r_; .gL.a;r-! LrJr DAS-ELISA

!iU+ L..t ;j"-il,;> rlr gL-:i etj ar.-l ..- .l .J-: ..rtrt \ J-1..g 1 i ,|i: )r pvyo-Ar

p-)- .gLrrlL;; 6ltlt) L-;, .aY 1 .ptli, .l) g: ,.r-:r )rJ, ;/., rl jl .pvyn-H

-r L ;r-, -l) 1. ,p;ti, 11) yLg .PVYn-Mz ,.-tJa t)r, -2.r ,,-*L- :e) \V j (g;_rL:

.J--i.:y ,-L> ;r,) 11 ., Je-;,;-) 3r.pVyo-Ar llJ+lr.rJ^:L r:3 ,_L_ ;,) \V

lj-)l iJ-ji rr .r-i c*1, lrL; t_..i ,.lLJ q5La;-) _2.: .r-l 7t"b 
"5trdL:; 

.-,.u

s.11,1 -)li,f.l)r', .iL: l,1 ! iL; ,t-1+ .gLrr,)..2; 6.S-r. t .u:t: .- ,.- .r(:_..o



ti *. e/.tJ-J -.Llc .(.g[( _.1jr5:; : S4l:y) -qJ-.i !rt-a.-iL^: U 1gLrra) .,;: 3 y'

l l ll; (II) (l)

;1) f \ Jl a.l j;.--l NA ,J.r-., J- RT-PCR ..r.y;i c,)..."- ;)5i;FJl -f J*
,rjli .g

i ,r ,l .\ .JL-j 4; J jt;,51-rr,) :('1 U Y) ,J-51, ,.rjr Jrt, (\ ) dta jF(l)

.i-J -rau:(\Y).\. U 1 .JL-:.;i ojtr;,5tr;,) (\Y t A).jr -uL::(v).0 .r

.YY u \\ orLj ,.4; i)\J ,sL.r.,! :(\ r-Y ) ,JfL:t:t J5JL:(\) 6tA,.r.1- (ll)

.r:i J,6L: :(\ i )

= .'1.. ijlL-,-sLrir--) (\ \-r) ,Jti' ,(t) ,Jtsl jjr rSJu (\) 6L^,r.r'- (lll)

r\ u Yr . r[--:

Fig. 3- Iilectrophoresis of RT'PCR products amplified from the RNA extracts of 3l

transformed lincs.

(l): Lines (l): Molecular weight marker. (2 to 6): Transgenic lines Nos. l, 2, 3, 4. 5

respectively. (7); Negative control, (8 to l2): Transgenic lines Nos. 6 to 10, (13): Positive

control.

(ll): Lines (l): Molecular weight ma*er, (2 to l3): Transgenic lincs Nos. I I to 22.

( l4): Positive control.

(lll): Lines (l) Molecular wcight marker, (2): Empty, (3 to I l): Transgenic lines Nos'

23 to 31.
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PVY !r-rlr-l .Jl-r;.i o*x,:.S:r-ti:'t u-..:li f;J' Jte,',, irrrr<l e.lJ

e ;.t,9s.5Jl r-9i; 5 :b oV Tru gl ) Sfu ! ,Hae lll Esn I Avi lI AJ. 6l'f-i,\ L-r

Jj r-.-!l ..;.: ..r:r-2 r.!.ri. 1L!. PVYn-Mz 1 PVYn-tt r,lL- 11 3r u--;i I Jya*

.-:lr. t).rTngt i.Ji ;J.4t+ .pvvo-et r.-lrz ! Lt), ,-#t ,.,{:t
rlj.l r, -Ljar,. PVY-CP ,rj .1"-: + N. tabacum cv. Samsun dii ,.rtrf .;;; ;,1 -2:

Jl 6rl.r-' .J.j+r, c-i.iJlJi.), ti dJJs iU.5;-.i.:. 6,6 u.1p $:-$

lrLi, PVYn-Mz J PvYn-H d;ir53 ql'q j: ,- \ ;;lJ.;l;; -,rr r.:jly (sleg*)

Lr;,--'! + ;> 9 )a-g:, ul5l3 j,)l -1r,.2: Jaii PWoAr tl4 ,1lr -,2: dJl= -1r .-fi>-1

3TCPIl) 13,.,9.r )l -,-i ,-1,c-;.i)l, qrL.u,-) u,ti .): ..r--i rrrLl". gi-L-,- rrslJ

;iJ -rlS.r.-r.'U ,r.r- .,11--.ll 6tr;;-1 ji-Slr ,r-p jl PvY-cP rrjlri r.g1 (TCPI8

"):r-i' 
,J-.:{ ,r-la ..7r Jti:;l T-DNA &'Lt ,TCP[8 e TCPI I o$ 3: ,' !L'-t (t Jr.r')

e- .,.,-l rr . pl .< rl t- -5 .:-l .4rJ Jl.i J J.ls PvY-cP djli $u (transformation)

dL-:j j-;,iLii,- rL- crLi:i'.j jl J..-,1,- eti .JjldL- u,br ;.--t U6 rs'U ;l ,er;

:..1.1,. 31,e.:il c-^l.5 4'., 2: ,3;r-;i r, &.;Li. ,-Ll J S ;;-rli ebf r5 ..r"ar.r'

.(Sudarsono er a/., 1995) J:j,t J,ls t- Jt j djli ,r!U Jrl) J\.:,-l ,t S G, )lj i,,"f

i t A:l: d;LreiL:, sr.r..: r6>t L ,r-..S r)t"2 " .-.rli,.;-rti' dtr,-r-Y .,r:

;r-l ,r r--:i;.1L5 r- PVY-CP djl,j d J--l t a+jr ! .r1j )tr. ,.t,.tJ) c-f,li, di.rtl

..i)L i.rr-.r J TAS-ELISA 6b,1tss ! iSlJ ,-+i t )-W ":-:, s5sa ':-*.r11

,rQl r.,PVYn-Mz 3 PVYn-H ,I;el3 .-"1.q 1r .rJ;qL jl .r: .)-r: &ti)r .IiU

.:-ii5; l4i .tt r5 .r1br,-) .DAS-ELISA 13"-,ri -U;.r!'6:' 'r': -,rtl; "5bdLr
tt ,-^ ;rslt JIJ 1: (TCP2, 10,21,25 .gbra) c--llr r9;3 PVY'CP djli !rl.jl.)i
t-l ,L^a,-l ,--l -1: .:-jti. d::.SlJ 6 .r-rr.re rrLli 6E ,,,1 .J:j, ltti' PvY Cl't+

.5t..rt.ri 
't-.:- L.:.-J[i, ,]t- .s +-)b F+:- l,l ::)l .rjlri 6l..1l.ri c;ji, )ti>

;-l yr o.lt--i .-.jlJl u+ ,j.,'*tli 6E ;al ..l^)tr. (PNA modiated resistarce-RMR)

l--i c-.i,Jli ,r"r,)'."r- jl-r$ i: ,5l..'Jl.-,ri 
'L-::, U .:-'3ti' ).jr+J J 4:':15 ,:::l'lo" '+j
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smith er al, 1995; van der ) .:- ,.1 .jlJrli .l;-'l; r.)y . jGi"., ,L .la-i PVY-CP djlJj

Jt .i JIL 1U: 
"-*ti. 

,!t pl;. q5L..r,) d,.l Jr *tC F ...i .(vluget et al., 1992

>y:g Qi I c-31'L ;--p )u \4t .f+tg PvY ttJ) .Sl.it.)i -ai,- L r .rj

; ;t) u-:3.V..q-q 9 ,51.,r1..,i 
'f--::. t- c-^;ti. !U.;-l .(Van dcr Vlugct er al, 1992)

,,---..=ll(. 6lrl: (post transcriptional gene silencing, PTGS) gj;y. c)5121 il ,f, Ef

,jjl; dli.i Jl;: ., .J.t ;,.1 -): .(Baulcombe, 1996; Goodwin €, al, 1996) J:-:tq, (,#t,:..

?--f- 
-), 

J .li Jt j PTGS y-:6.,*r, 
"9L-.2.1r 

6l..rl..)i JJi,- J J-<ji t

Dougheny & Park. ) >>Ju, --9U, \*jr )tJt.ib 5), Gl.il.)i ,reLa;;l J e)-
4_; ) jil; +;,-. d;jl-i 6l.dl..ri L:i U c-3U-)r.{1995; Muellereral, 1995

.? )* oLt a-t+, ,t,t\;, g) S_t S\lf d..? jl 
^5 'lu,:lr.r- ii ;l ;;21 J2.a>J

r_l- €:tr.-; JL-.-l .ojl; )t €-.s)t J3--a , 4; fr #, t tr; .::rS u,

, rl) ilJ.UJ r-r"- g4i u*t ui:t L-t ri:6Lrr.1ye ! trql.r>

6L^.,-U+ JtL;l jUli .-J JL;,-l i t,-:6 $tt ,Slr,rtt.t Jl-<-; jltt r+n

.>:J u, ;;:..,lltl l-i Jt;;:I J,U r*i

;,,.) -e: J.ii d:l: 9L.Li er.)J.,t Jjlj drr) f \ c,..r_.r 21 PVYo-Ar qlJ- 
"ijtt

..ru.:--xlr .:-L..,- ,:513 Lr;r-Y Li J $t- t 1- .;5\.51;b TCPI6 3 TCPI0

,r,4)..1-- cil-r .r:r--l (ordinary) Jy- rl; L PVYo'Ar ql+ .Fj-,J-r.i Jq.)a-

,.t--t .#*.;4:t, Oj ^-U 6, J ;y,gluy ji ;E 6-.ttt.u--1b u-sL:. (PVYo)

Jr JrJ+i ,15 jl ,L.:, ..r.lE !J.l (restriction map) +J,.j r-:-ij 6.:l oa;*. ,,.-lJ.

64tlst Jlt; /S rrta. Jt-j; Uir,12l .r3, PVYn-Mz 9 PVYn-H d:_lF qt.ir

e-lJ- Jr ,: lj ,;--l ,)ly tr 4L-";r1U; .91.,71: PVYo-Ar . 1l-t' ,r--:.:, ,:$:L-l i't

,:i:* i3 )l i-;; t-\.,,r ..r-l!; (5' l,-U ,r J!l.u) PVYn-Mz.e PVYn-H &-pf;
5 l. gi;t .-rj c:Liil dt Lt ori ." rrli j,-{2- PvY .(JrF ,ljj 1by, u:)j|
:l;j .gLrr-.|.r- ,, .ri ,tt; tr .r:Lrc,3u ,.91_.21.: .5;-1j3 .gLt,l.q 3: jj;,_t Jt;
GSjyt) 6.iu.;Lr J.rJ, .i), i.,.i! r-rs, -); y,tt\,5 (PVYo-Ar .t-: -il) J_r-,

*r.: ;jal, PvYo-Ar r,lr- ,:ssz o"":tl.rj .1 .6 t-yj .1 .,rLJlPVY-CP ijli j.

r0



."t3, JL:i PvYo"Ar CU+ .'le sr-W;,tW -u.;lJj ojlj dt^tY U !:-l c;\-i s-r-..,,.

1rL J PVY-CP Jjlt trs e,'!eTCP4,5,6,9,t2,15.20,23,27 ,29 ,5br,).,2:

PVY ;lrl .9Ler,-1.r2 ui,rSl.e ,,ly 9 ;peti", .$ y oi.it 6l.al.Ji .5!r.:-.lje; cr.r-i

Le;-Y ,,,1 Jr PVY-CP arjli f A.)st e)tt: jl .r-tu \lL:-t Jl> ;,,1 ..r-:: .rrLi
rr jl :r.rsl.dl.Ji i '.,- t, c-jti. r+ti,)r-: Jl.1i.9t7 r5 i-l o.L: u..i-!.J-rLs,
I a: J -L-:L.,r :;e.rl; .Lf ,: .ljl, .5l.,Jt..ri dL^.' ry:,r ;l ;a- Jl ra,_pl-E C.+.;

u-.aL.a:;l.rnF F-+ti {5.- .l ;1J,., J-> ,,-l r, (,l.jl.ri.- l^U .rJ-.,r jt .r-;
.rjl; :"1b JL-..:-t ; Lrr,) r,l >1j, -';r (Sudarsono er al, 1995) ::r5.r, JLr ,gl..Jt.ji

.rjlf dl.rl.ji 6lrc-3rt rJ; c.<+ fj) (Jl,j _il .$ C-rj r, o.r-: 4E1t pVy-Cp

Jj,t- 1r l, .5l.pl.-)i 6trc-ij3r;l jS cJi.D i-t ,u.:lJa e,j I 5 o:y j:.2j;1

.--S r-*;.- .{-"1 ,)-rr..rl _r, ,-Li ..1j .J,-U aelri l-jtn ..--*6 4-e c-fz

.:.-;-_,lrj ,.rLrlf yr .$Lu. Jr..,-.!U ,J"iJ; ,JL./Y r, .rjlrj 
"5t.,t1..2i 

crt^!r-:iJJ
jjlri.,lt .5l.dl.ri d.to,c-;ir lr Jtj{ \Sr_) J t;lid;j.qb $t LrlL;- J.tre

.(M€yea 1995) r:-.:t .;US;'E

-.11 r.51.a1..,1i .Jjy 6r,.lJ J) ljli :y1 ,tlz rc!! J .14 Jg a6 qglrr,-) 1:

PvY !il-t:- .- 3l .51 L-\ ;;u_V ,tr;: Lrr,-Y yl 1tj 3 o:j,.; .r,t:1 "!t! 
rrjlr;

.(-:;t .i;.9l.2l::f fri;: (TCP t9 )l *..) -SJl .jr ,,:Y 61 pLj .J:.y r-L.>
,;-l ,r 45 .:---.ll: -,LJ":ll .Jli.r. .(Pourrahim et ol.,2O04\ J:-rtu, jl'Jl Jjli jl .j-;
,.JJ--:.1;L Ju.jl,6rJ,.i, &lf .r-fr ) ,rr),V..E lyj;, jl,.Jl 

.2t ,* jjii lr;r\l

)t iJl; c.:-tt V:: ..LJ fr-j r r.rjl7 ibJl db.-.-i ,l&, 1 ;V5.rS 5;.e ].S*
.(Mcycr, 1995) riyl: JL-: ciyJli oLr6

tlJ , Nicotiana sp ,_ri+ .,t g ;.r. 9 uaL c.-Jti, CU srj, r1.u.. r, e>-/ L

,.Jr---:, urJJ4, .:-Jl,L dLr;l oti-l 9 r.d .gt j3- y 
,.t,rJ_J q)rs; 6l^,,.b.

.i\c our t *
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s't*V
j-j; ;r--l.SL".rp .!:Lu, JJI ..1-;. ,.5r5r .-13r r-tiilL )l ,.5.t4 ii; J"l

..r..: ;-'U Jyt or--i ert.,.j !r:J1 :Jti r, 6;.151j5 s):yi t :,U.i;,Jt ;L .1"-,

sLi:i,.j rJ:j.l r dlt* x.JUi-,- dl+ J-r :t."i e $ rl-;.r dc-l
.*; rrLJ d:J\r-tt) rLr.i,J u:-n i s Jti-l :*\ S;-l JfJ. ,Si):r.

1l .r=*--r .t--i n 5"..t., f-: ,:.rla; .;t3l -dlJ,-l ,"tJ .sL.i.rt"..r -e c,Ui ;E"r".,-

.ttJ a f-:; rrE).rl dlrl J .lti, ;r- iJtl", -.rr ..,\* F) gtii .:,L-.1

;,lij; ) 1ll- t-lt..Jl!J .rlr-U;L* ,sJ ,f*-:-Dt, L,r :!6$.rglj jt:j

,e c,Ui.iL;"i,-- - ,.r^F ,.Slt1tt t.ru+.; u:,.i J Jl.;$ ,.,,)t-l rl;i .8-:;b

'5j ,j::-;tt-i o), tJlr--|.\ 1r1O dl-r-{,,.\fOY .:- 4;..r:---a ,r.rLJ !rl^!5rL:

tSt ,oJV rJl.l i,rlr,l ,.rki.""l ;.:.o .t31it: .qg,1[5 ..rSi.lil: ../F .rL-rs..,L*

f r .uL-: ,rsr- ;ilL--l ,Jlr-* , ;---?; ,sjlj* r .l-.,ij ..-J-+ c,v4; *
j:4,rit|).ri er-r,;.1 :rtlr-l ..rlr+ ..JlJ-l JJ'-li ,+--:l r*j, .6jj;*31 ;,Uri;

u. ; i:t:-a..reLJ .St cS:L.: I .:,Ui .:,1i5 t*;. ,4lS 9Vottt oV*;
.jlr.l .\ 1rq0 Jlrrtj .\ yOf


