
2011 3:.tr l6.tl+ lrau:.rr; iSJr 4lr^Jl &tJi lt4

ilat&lt.:.1+1jJ, dJAi .v Nicotianatabacum dt crU Cf
Tomato mosaic virus ToMV

*n.ra .if t^c ,=ol, *gtrlt jjj, ;Ut.1

.ijtF 4-r- i,jU. Ott '-,! i*11rilr lJ!.ayr .,-, el erJU gbij IJJIJ J irryJr cja c-r_r*i

e+Jl d.Jt+ { Salicylic acid ,rJ-JUr .artr ila-,r1 Systemic Acquired Resistance (SAR)

ul .*uo y q! &ts+ rJ,ql"Jl 43t)y Clt-d r:.:a;-,'6Jt samsun g& n#colia na labaccum

vw 24 * dJruJq .>riJJ alt;r. pqi o>tl;rt.9 ,!lJy$"-u 1 ;5.; ell-Jur ;net* y e;uu 10

J.-.i! c-,.iJJ dI*JtJl lFru iJ"\,r f 6Jr e;uu V cs Si ap .S j i/.- 4 p*\ ,i-J\ ,y
ir-*r:lr e-All tJ--'. ,) 

"J 
6ya rlUrt 6;tlJt cr.r69f ,;;Jti.,.U .r,Jtijtr qt-. i!r.I, cJg r"a.b,*-q

-h=-^r lr*:U ja..Ut ilrull .:ugl a!.).1/arc 7.05 eiJt .rJ, t.ur g! *l! Necrotic local lesion

4;1* 1-)* et)-?t .*) iijlA! i.Ltr,. ,)ii;1lu418.4 giJr r.r.c J.r* irt' qa ga % 6f ,68 i;r!
r;-Jr ll-,rl Jdrlj lJ{ 12 it lj .,r,_trrtiltt i,,Lrr 4t i}u nU'^st- 24 J5 .r;f-ril! CiJt .,\,,J 4sjq
.-Jr J.r.:j]-JLJI !,h.r'OiJl FWlprf \iJ! eu:Jl irl .i{rr)l ;ruij3tdELISA
;-,lJ.!l !i irrir*lt out!.lt ,r$JJ{ c-"elr../I. fiijt cja rl.b rrjlv'r J-, c,FlJ ra!},ti.rl J !,"rrJt
; o"r ( Polyacrylamide gel electrophoresis lSY.y ohl1 rrt {,1.-f!u.r*. 

1r).0 .,L {.u'J
35,20.4 i4-*t t"irj3l .::rr &Jl ,rul..j 4 itr.l\ ,y wf y* c,riljr oJ,gi $, s,r,,tsjr J"./i
C,'Jl !/ . eJLJtJ\ rp4 itta r, p U INJSI c.rt-,.I .+r.dl p,.}r o.i.r J:r Xb I U. J iiy'tr1Js

gJlJ r,",JrU! ,:,rr.tl i,rr.i" d,, qlr;(:q alr.;*.. il-r-fl el{jrl !.ia ol g,){i r(J, Jpt f GJt

.i-atyltl ;Jr,ll c.,ll orr.rr,t{ t6J, ,jl4

ir-till
crlrJl J:ua.-o 3)!!,jJ"rb,f lj.rlr !i raJLrrl ;1 .tl-tl ow17tilt ar.!(l i.q.r c.r)jlr rJ.;
cj.-a g--* Of )1 c1-rJ,lijl 4a alu c,ur; ,* ly*U:!il,.Slt dJt,J+..lI !.a.{ (lu,s,.,lj #ty't ,,Jli.J

.a F.r!. dJJuJl jt.qi-r Jr ijlttr r4.tr J }slajr 4r lil aJ" -, a&ri.rJ ,,,r.1r2ralr 
j.r.6.r; I c,)JBt

.r.&J qrL"f csyil u"21t t;r' norrrrt rt.,;s!t lrrJriJ ;J-Jtll drXrt 1t5 ijli, Orb elJj d crJ.*i riJ

lA.LrdJ L! ,. rir,rt5 Araliaceae lute suu J irfll Saporin rru i,f q1 $3 .17y ,;eSlt
o4fs Atkaloids elJ-,-JJill ui crl-,lJJr ,.,!.+ el-,,,r .:j;3 t"5 E.lr *t)y ,1lt$ ,1tll
st-JJlillj \-h-.s },1, c,r! .rr,"r!rj .:qFtl qr(Jr pr i-al*-"lr Coumarino Antohcyanin

ol_jlJl r,!., 0. ,.al,:calt Coumarin 6Jt, drti:.L,f gf Scopolerin !)\e iri .r.7-1 r.l .15; iriglr

Nicoliana glulinosa €;-,r e=:Jr ctj JJ i,f u'JJ .q8;6lr cl"lrly rr,Jrri qt^iJ -b+ it, c.Jti

ij-J, !=:lr LJt)l ,tl.ttd ir,urjl! elJr .lrior liqr llr d)ja Purin <ru,.:e ,rri Jl|J Kinetin rrE

.(b D. srrahrariur rJruJl e\+t (JLe (PVX) X U'UJI d,.JJ,-[iJ i\..,]l CiJ! d,J] ir! J,lt dtJr!!
.0ty'1 (!lrq -ili-rJr i^.r+ - U\.!t ,rrl#r.Jr OS f _,, 

.

.glj.Jr rru4 -rl.t* ri.l.' - lrlJrl \)t i

9t



a+' ))t j 
") "!:lr \,"J^ir JI' edj

)qr,r sr-+-rlr. o,Jr:n a.,b i\ g+lr tP *'** " i;tf. chlorophenol r:rl 
''ri.9 r.:i.1

;s\ t-711.110; %60 ;-"--J, )L-+1 * ctrtw {it+}r 4tr!r *t}1nh78:, + gtrJt } CMV

t)st\ i\ *t)tit) (Zingiber perforutum) Ginger;f"*jr .-'u.J ;.6-ril iul .r4l'*&lr

.pli:--.lJ 10:l -l*;r*Jr A" o 81 Jl Lo,-11 i; *+ e',r TMV g''Jr J'Ullf ,J'Jr-tiJ X UaU'JI

Jt 4--L+:J ir-Jjll i-Jl cla.9 {e 50:1 -l,l,.,tr dt qL#:Jl o+l'4 gf-trt !€'1"-I1 'hi:21 \*':i \r'IIr

qjt6 dr.r(,r ie-9!ir &l;rc-.l .,lc n'lu.rUri r-ryr"rJrl 1//rl ,.liJiJr 9u i,,L,l:.;'.. 'li ahl00-7 5

.ru-+ # r,,!-arll c.,,t 11 ;, ,JJt * Cik?;,rr,i, j*i, lrle )Jtilr Erwinia amylovora u-flt

rUlr .:.1;rr" u ty-t;t'u 1;" #, (}U J+ JIJuJT ,.rz,u- iri ,11; X,Y rJc&Jt g-1]11i l6;'eral-9 0ctL,rt

ir. '^9l1 rurrr:-,)\;f ))|),t ot.:Jl al ;r1lill ;;z op g| ;-e .sr.i 
"1t 

i'i";e e57 6*r.9 CMV

d,L) y.t-7 iL,r.. iri Jr ,tij .Hyper sensitive Response (HR) q..Lll !r4 
'1\+;")1 

/+,

JiJt J-o 4.)W "a*J, i,r.,lie !r.e.:.,r Jr o:i Jyl!-r' 200 f n e[-Jdl rerr4 4l't'"bJ1

o;b pseudomonasflouresens !i+t J{ Jl a*ra., 111) Zehnder sw\l Alternaria soloni

..:,r-;)l ,,,r, pli r+)f .r+ rs$Jr grattr, l'E];je ilrre JlJ; J]{iJl ,r\ li s J+1 d.)t+ d iittlt i'ltilt

a:f y ,* I oUf.nj erar .^}Ja #' d*,iy.r'Jlq e:Jl oliu {Lrl J' 4E ar' ;"'u"rr: cJ)uf riJ

Pathogenesis Related Protein (PR- 4r-r1l)! iiy,Jr d'J1! .:u{;l! td',.*{ 4r-,)r J.'

4+jt*r ;-.Jr.ilr ..:r---.* r4"b dili ;i!lr ah o* r,-i;,, J4', b * *"t uf 1141 protein)

ir{ t-.r gr +--rJr ob1*}t .:,r..'Jl .rLe -7!*;fi; c,r: drlr++l cj.A:.'!'JjJr dt}Jl 'Ji, (SAR-genca)

,-S5s .<2> t./'lt at .b srj dJL.ijfr oio JJ<.r Ji Chitinase ri B-1,3-gluconuse p 
':'u-.,1i 

o1*

i-.br]r)! al){,jl \)li.)lrJ, C$\ }rJy crU,,lq 4ikl+l a,Jtatl i.,Lt q'"1 trL 112; Vidhyasekaran

4# ,N\ iJfr ;23q;r ;,Jr!Il .r!." JL3 t ,*)\.:t*Jr ir;tL' lrle 6J'tdl ':jl:i (PR-protein)

oi .la.2yJ. r.i* J+l s! r! itrjuJr 6 Chitinase;r III irr4r iri .ra1 'uf +:',lr Lrir,t .-r""' f ir4
:r, -<,;",.9tr., j,Lr*-) ;JJl, j i.,lj.rJt oia crgi .13; #, fJU 4 sJuJl 

U,o PRI,NPRI oU*l:t

irrj crL4.rrl ;-r 9U3r1 ;!re.LJr egr;y ,s,1/! n1'jI.,jIJ\-Jl izv ib'/tf P' oU ,,t qt*e

.J, /l\ ti.L taur'r-t ;,<s 6lt LllJ,)q 4frrjl

e"a..Jt g;tr!-1 .:tjJ.t

.:!r;e i!r,t-lr eLit ts, cs:tV Lv)t ji\ fi rd, oXP Ut".b !ul;,9tr.,( ou,r c.ra

Lf t.)p J€. flJ,r-"! Qtr)r r"Su ELISA lrl t\:+! c^.a:'!l )u+ 
'-a'q- 

&'),1 i5 ri i"e'il

.grur:..)l +J- i20- i;\r> 4 f J W .4.ruJq .?Lalr Jii, f1 Switzerland-bioreba afr"

a{jt(*l arjl.ill &t}rl:.,,l

,:rr,1,, iJ)i! ,5.r,r\ aao\ ,) Nicotiana tahoccum var sansun g: r:!$ crli
1 ;5; cX-.luJr .];.,t4 JJrrr i.l,ulr c,r) g-" 15 6rtrr Jr 'rlitJr JYI ol 'ttrtL,'*1
i1 c>rri AA,"*)t o,"i'.)eJl-olujr iAV o,).rii liujr :J,l,ll r,'i i,lr* 1qi '))'! 6I, &l)yl$"u

92



2011 3:JJ, l6J4 (,/F )Jr) iFJr ryrlr i'l)rr;14

Al[:Jr:]r\,lrj [.li irr-, 48 #: lrl Jl,l:r! eeJl tcu 48 J5 CrfUJrr 9r-a' &rala rJU d't,&l

.rarrrtir ilL>\I r+3 ouu.;lr 'rrly f-t .l-t.*rii! 
+L^. &r'la c! u'l,r4 et'il

aJL:Jl ia.;lt df c,lt,:JJ-nJl de":"1

ilPj,l EJr dJlrL:J 1',L:11 :*-;ryr ,/ ;)ul)i)\ oe!ul''\ Q 141 
o*rJr5 daRocha ;a'p 'u;\

: *lrr45l ii.)ulr +'ul.ij e!-JtJl !ts'14

% 0.2 €#g.;)y 0.01 ;Jy KIr2Por gu-'9! 4lu JrIl el'' 100 r! rlrljtir ir' g 50 47 -1

..r.1,.&ll ,J.Jt+ i* dU{5 })\; r! Mercaptoethanol 3r % 0'1 I SDS

pyytir c.rrit- r, 51.6 Crl .ionil (Whatman 1) 0GlJ g)) o:l p oulit o'r ) -2

....,.1 in .tg !rer-"J J}}l J, i O!'ej'lr 
";z 

er"'-Jz.'Jr g Ammonium sulfate

f t )5 ,)\-,lLtr: JrU r.! '"irif irr- r"r'al -o*\ r/: 9000 &* eF t >P Lt',lt ..-"t',;lt gt -3

.7.5: pH +,z1)-!r ./L,r))1r 0'01

tt* ,Sf t:rla a"Lel ge+i i i'rrr1 &r- !'rl 3.;.5 ))qJl iJl+'til 'y tv € J.y'"lj .-'i''l -4

.teu ,Ja r/r 9000

.1.5 ,,;*ttw c\ J! $r'iv 0'01 ;51 9ri-'1i 4;1rr Jrl3 t! ..-'rjr '''rii -5

uil\ fJ *b
ff d.rur,'l1 ;,,r i..cl*:-Jr au$-l\ f ; fB 4 113; urrai Whitaker an-rl' iJr"'i

:lflt ij:t'elt

L,r*iJl crr+fl $"-jJrt oirt ,1ril

,qbi J.rrttir r.r*e p){! d eusr ,P"ltt 'e-J1 
q-r'alr ordrl 4*t crlt J.'i

$A 'h4lResolution gel ;i'altr ;>tr %15 Polyacrylamidc gel electrophoresis -SDS

,+r'Jr 0.125 Tris-HCl P JJr4 p'100 a'r7 ;+1: 'r.a 6!rc'lr sut'"' stacking gel 
'aJt

.Bromophenol ;+e %0.05 'Glycerol 
7015 'B-mercaptoethanolTo2l 

SDs %2 qt4

Jlr d eXAr u.lai .c,,lrl- 5 l.ll 100V 
'3dt 

'*t )'7 rl\ t.,J* '>'"r*i1llAr ih' .Jc g5t*Jt c'*;aj

eJr$.r ,ar.. r,tt t'et ,hir r\r 1r+:l 5 'Jfu" l1'+'l 5 dr' ey 4 %0'23 '\i.t}l \"uFl u'"'

r.)r {;r Jil}i, o/o51 $t .p* ohl} o' it f*- lP { g}rr '"}a 
&islr c'}'r-;i ''i'ju) 10 i.ll

.iir..Jt iJ'jl iJ"r O, L'JrI lAal.l Cll g 1'37 atty

a-Llull3 et\$Jl

dr,:, .rJSi ur ,) ,4tf\-*t-*r, 1863 grr ijrrilt rl'.u,. + sl+J-"ll ;5v o! gr"'lr c"6lt

,Ja ri.r3 ,le/ir/9f-b 197.3 d! c!*JUl .Ja'!1 ;JPlr 
'l'L'bj! 

€/uu u,o r'']--lr ow s'lt f j

Prr",r $t rdri .Jrl/)l ri.t ;e rfllj, ij)till :1"'r" 4 itf y 'F I '** 
c'u; ll v* *

SDS-Pplyacrylamide gel electrophoresis 'i'1..1 J"'ts''l :rr:r pb J i"J- il'r'I' g'trH d'q'J'

c.rlri l iJehe f I n*Ue' giUS dJu'.i1, Pr'a 4's;zy lt lru!-.rz OkJJJI ;'tiy 1$ l5o/"

93



'a.r-t)jt,tt )) d,ruit $J4Jt f it etitt

(Rabbit phosphorylase, .:.,rr;1f $-t tJl crzrrll .r"'.:e flrn-Jr{ r.rlr: }5 35r20.4a.t}r rir.;1i

Bovine serum albumine, Hen egg white ovalbumine, Bovine carbonic anhydrase,
,66000 ,9740A a.**r orjJlr urri Soybean trypsin inhibitor, Hen cgg white lysoryme)

aiJt r.rc raLirt e^i.r:u*lr .rr+;fr oi.A Lrj4 C,r <1 p:; Oy'r.:14500t 21.500,31000 .5400

JJ-Jut, ,-ibv e 'Lt1.r-)t sur!'.ll 6 oyla+ 7.05 gJt r.r.e J.rr" el.{ .:"f a,_ju Zt1.,*,.1 z*aa}l

fS,'y1lttld\ a:riJlt g;Jt .ruU,,, q.i,;^ giJt :.r.c go !-rti" %61.68 Lr,': +,;r1 dJ-Pu. a.adlll.l

+rl.i rrL;3; 1i .:u-.;r irf.; ,li rrr oL.iJrl oia ,l[ .i;11e.18.4 arlrJrl e]l*JuJr .ibv alr,,]l

yp?athogenesis Related Protein;-,.aty)! i.0>{rlt .rtr ou;:l! tdr.r.th 6tt1 4,6,yi ar"b

dJr (R-gene) crqriq ir_9rAr 47 p *.lll-*ltJt 'pv ,F Ltr(+ o F v.ss .(P R-protein) U

;1 .:tr,:,i!t O& ff oi ;(-lr ,y rlt)'W a,ft /r arary!! aryrJt srli.:\r+tll 6urr ..rb ![";er

-r+.*i)r .Jg.rtl aih.a a o{rJJ 6fi Jt *--v c.ruirlGJl a! r- $vtr (Plasmodesmata) Ur}l

*i eU! u,,*t1+JiU.p-;dt Jp) airrr3,5rjilt c[.!iJt & 4t9t.rr"!-Jq ]trt)r J.o ,.ji.lr irf4.ti

.,J)i6U. a,r.a.[t c,ur*"Jt 4 .!t1j)r ..rb e{l r.r.r ,atiir

(Rabhit phosphorylase, Bovine serum albumine, Hen .:.,u;;l .Jr"UiJt irahlr ;1 J.(,.r

egg white ovalbumine, Bovine carbonic anhydrase, Soybean trypsin
,5400 ,66000 ,97400 a=alt ,it;9tlr .rrr inhibitor, Hen egg white lysoryme)

94

.olt: 145001 21.500 .31000



2011 3:J, 16'rJ* 1.rru rrr) i+Jl Ury'l i,r)iJl ii*

JJL€I1

l- Beer, M. (1991). Induced resistance in cucumber plants against pathogens.

Plant Disease, 76(10).
2- Buszn, G,H. Kessemeyer and V. Marten (1997). Differntial expression of

chitinase in Wtis vinifera L. Responding to systemic acquired
resistance activators or fungal challenge' Plant Physiol, 115:1029-

1038.
3- Coa, H.; X. Li and X.N. Dong (1998). Concentrationof broad-spectrum

disease resistance by over expression of an essential regulatory gene

in systemic acquired resistance. Proc. Nat..Acad. Sci'USA., 95:6531'

6536.
4- DaRocha, A.; S.T. Ohki and C. Hurruki (1986). Detection of viruses and

Mycoplasma like organisms in situ by indirect immunoflorescence
microscopy. Phytopatholory, 76:864-868.

5- Karlov, Bogulsow; Clownia; K.; Kazimierz, Majewska,, Anisska
petkowlez, Jozfefa; Szaiawska-Dekundy, Danuta, (1976)' Search for
coumarin compound fruits and seeds, I-Fruits of the family
umbelliferae. Apiaceae. Farm Pol., 34'25'28.

6- Kessman, H.; Staub, E' Hoffman; T. Maetzke; J. Herzog; E' Ward; S'

Uknes and J. Ryals' (1994). Induction of systemic acquired resistance

in plant by chemicals. Ann. Rev. Phytopatholory,32:439'45.
7- Leeman, U.; h.tU. Denouden; J.A. Vaupelt; F'P.M. Dirks and H' Steijl

(1996). Iron availability affects induction of systemic resistance to
iotu.iurrr wilt of radish by Pseudomonus flourescens. Phytopathology,
86: 149-155.

8- Mikukka, H. Possingham and V. John (1979). Factor effecting the

extraction of intait ribonucleic acid from plant containing interfering
phenolic compound. Pant Physiolory, 60:543'541 -

9- Reuiov, A,V.; G.D. Reunova and T.T. Zhilia (1977).Inhibition by kinetin
of the multiplication of tobacco mosaic virus in locally infected leaves

cof host plant.Iv3, Akad. Nauk SSS& Ser' Biol., 42621'623.

10- Rwyals, J.A,; U.H. Neuenschawander; M.G. Willits; A. Molina; H'Y'
Steiner; U.H' M.G. Willits; A. Molina; H.Y. Steiner and M'D' Hunt
(1996). Systemic Acquired Rwsistance. Pant cell., 8: 1809-1819'

ll- Spletzer, M,E. and A.J. Enyedi (1999). Saticylic acid induces resistance to

Alternaria solani in hydrophonically grown tomato. Phytopatholory'
63: 1493-1496.

12- Vidhyasekaran, P. (1997). Fungal pathogenesis in plant a1{ 9lops
molecular biolory and host defeuse mechanisms. Marcel Dekker'
usA.,552PP.

13- Whittaker' P.; C.V. Givan and R'M. Leech (1987). Biochemical anatomy
of higher plant chloroptast and their synthesis of small molecul' Biol'
Rev., 49:409-428.

14- Zehnder, W.G.; J.f'. Murphy; E.J. and J.W. Klopper (2001)' Application
of Rhizobacteria for induced resistance. European Journal of Plant
pathology, 107:39-50.

95



Iraqi J, Agric. Res. (Special Issue) Vol.16 No.3 2011

IMMUNIZATION TOBACCO PLANTS Nicotiana tsbaccum
AGAINST TOMATO MOSAIC MOSAIC VIRUS (ToM\)

R. R. Al-Ani* R.A. Hammad**

ABSTRACT
This study was carried out for immunization tobacco plants against viral

infection by induction a Systemic Acquired Resistance (SAR) by salicylic acid in
Nicotiana tabaccum var samsun which respond to tomato mosaic virus with local
lesion. Ten of tobacco plants were sprayed with salicylic acid at conc. 1

micromole/ml for three days respectively then inoculated by virus after 24 hrs.
while other ten tobacco plants were inoculated by virus without spraying by
salicylic acid as control treatment. The results have been shown high significant
decreasing in average of local lesion it reached to 7,0lo/oLtL while it were 18.47o
in control treatment at inhibition percent 61.687o. When mechanical inoculated
every 24 hrs. it have not be shown any infected by virus up to 12 days ELISA test
were depended in detected the infection. The results tvhich were obtained refer
thrt the salicylic acid is the main reason for provide a protection for the plants
against virus all that periods. The proteins of all tobacco plants were extracted
the profile of poly acrylamide gel electrophresis 157o have been shown
appearance two protein bands in tobacco plants at M.W. 20.4 , 35 KDa in protein
extract of tobacco plants sprayed by salicylic acid while this bands have not be
shown in unsprayed tobacco plants by salicylic acid. From obtained results it has
been shown that these inductive proteins were mainty responsible for plant
resistance against virus which called a Pathogenesis Related Protein (PR-
protein),
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