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Abstract 
This investigation has attempted to study the effects of inoculation 

of removal shooting and rooting of trifolium repens seedling with 
Agrobacterium rhizogenes , which is resistant and sensitive to antibiotics 
kanamycin and cefotaxime respectively , on the number and length of 
branched shoots, length of root and protein content of these seedlings 
compared to the intact and non-inoculated seedlings as control sample In 
solid filed MS medium supplemented as individual or interacted with 
these antibiotics and lipopolysaccharide isolated from Rhizobium 
leguminosarum biovar trifolii, specialized to infect and formation fixed 
root nodules on white clover. The results have shown that the 
lipopolysaccharide and antibiotics cefotaxime, have improved a general 
effect on the protein content (22.8 and23.3 g/l),and on the mean values of 
the shoot length (58 and48 mm )and their branched ( 6. 8 and 7 
branch/plant ), of the removal root and shoot seedlings, respectively , 
whereas the means of root lengths have been less than the control sample. 
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=====~ .... ~J.l1 ..:.Yfo..J\ .y.lo.l ~Jl-J:Hll 4.;lWli l~===== 
lS~I ~ f'L.c. ~3 ~ ,~.111 wy.fo.JI -\1~ Jj~J uJ (»;U .~~~ JQ:JI 

58) ~.J·o .:.11 ~~~ tlli) J.k4 lJAJ (ft/rt-23.3 J 22.8) wi.J~4Jio~ ~_,_y,l\ 

(,$~1 ~L.a__,JI ~ ~~~ .L.lc (w4/t_j. 7.0 J 6.8) ~ _j.l ~bel_,(~ 48_, 

~ '-?.J·o .:.11 t~l &..c_,.bWI_, '-?.Ji:;JI t~l &..c_,.bWI wi.J~4ll ,cefotaxim 

.:U)iJI ~(.)A J§l ~ts 4] ~.Ji:;JI ~4.-JI Jl_,.bi w"i~ J "ij ,~l,WJI 

Rhizobium ~ :w y_HI (.)A ~.J ~ Rhizobiaceae J..tlc. ~ 

~ wlj 4./'!.a=.-,4 JJ'h Rhizobium ~ ~' (1) Agrobacterium ~J 

..lkJI · .(-. J,ol w - U :~"I wblllll ~l,WJI 1 .-.:;"'1- Lt1 J...ul ~ ts u;:_,..... ~ y<-l -~ . ~ - - ~ ... - .) - Y..) 

~I ,(3) Lipo-poly saccharides (LPS) ~_, (2) Nodulation (nod)factors 

~(.)A ;;.Jfo wlh3 5-4 (.)A u~l3 ~3.);)1)1 ti_J-il JS.) ~~')I \.e.&y Jj~ 

P-1,4-linked-N-acetyl D-~IY. y..~l ~I~~~~~~~ jfi)SJI 

~.)~ ~ 0.!fo ~ ~.)~ ~).J:!4ll WW ~ (4)glucosamine (GlcNAc) 

· ·1 -'·'1 . ~ wl ·· Glhl ~ U .::.11 wblllll t,.. 1. ·.- ~I · .. (\ ·'·'I .ili.:. :i...Jjts 
(.).) _J-U c..r _)fJU ' . -~ . ~ ~ ...)';:-' ? . 

:i...J .. -.<.1\ y I ·~I '\.::uW • . q ,(5) · .... ( )U . L::ll ~'J'\ L..w I. ::I!. I ~ • . -'1 
-~ r.._ _JJ .) ~ c..r ~J ~ .) .) 'tr"-""-' . - c.r..J-'l.A-' 

uc ~I w\ 3 j (.)A wl:J4-iJI ~L.aJ ~ ~.J~ Agrobacterium ~ ~J ojjW\ 

La\ 1 I ·I ~ ubluJ\ o~ · \.iu.u h 1, ... :\.j _(•. -'\ ·- 1\ 1"'1 ' · ~~LS,j ' · L _)A '+" . . . (.) - .J .)J . ~ ~ c J_)-;'-' lJ-A='>. (_)A L9:!J= 

A. L .-.( · ~ .l\1 Hairy roots :i...J ·- ' 11 h.ll · 1 • •• · ,(6) ~ -~ . . '-? -.Y"-'-""' .) J . (.)L'! _)A ~ 

Root-inducing plasmid (Ri-plasmid )~j)4U ~I ~ rhizogenes 

(T-DNA) ~ (.)A u~\3 (7) 100 Kb (.)A _;si ~I ~y,J1 .Uj3 ~ lS.l\1 . -
~I (.)4Lo .. :..1 ... ~ fo w~ ~ 30-15 Kb~Lo ~Transferred DNA 

<lljw..JI Oncogenecity (Onc)genes w~ ~' (8) Opine ~ ~~~~ .JP 

(.)A _;l.lll 4-;..twj ~ 4A4 ~~~ w4-lJI t;;L;J ~~ .JP f'~'J'I uc 
. ( 9) Cytokinin,Auxin 

Y- - -. -'I L.c -L:: -'1 · ~I JQ:JI wl ~L · · - 'I Ul:JI ~I .111 w \.-, r.._~ ~ ~ .) • .J.4.l ~ (S' - .) ,.... 

..;Iilli ~)\~A. rhizogenes Rl601 yfo. ~I.JJ .dJ~I_.9' lS.Ji:;JI ) (.Sydl .. .. ... .. 

~fo. LJ---4 J3~1 LPS ~.111 uy~l .L.-;]~ ~~~ , MSM/2 yl...aJI 
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~.JL;... .JI ~ )G..I~ Rhizobium leguminosarum biovar trifolii ANU536 

.Kanamycin 3 Cefotaxim 0±!~1 

~\ J.ll_;bj J\~1 

~J~J Agrobacterium rhizogenes yjlS.: 

~~I R160 1 ~I Agrobacterium rhizogenes yfo. fl~l ~ 

3 Carbenicillin (Cal) 0±!~1 ~.JL;... -Jl ~3li.JI ~ J,.I..:::JI ~~~ \JjiJ.J 

Jy.-=JI ~ ~13 Cefotaxim (Cef) ~~I .JL..a..Jl ~L.u.:JI 3 Kanamycin (KanR) 

.~y~l ;;~I uy':I)I-()W1 3 ~4-. ,prof. Dr. Nester E. G. ~l;JI LJ.4 ~ 

A. rhizogenes R1601 yJl$.: rW ~ 

~I yL.dl (10) APM k 3 cb ~ ~l:JI ul~l LJ.4 ohl3 ;;~ ~ 

~.JL..a..J~ r-c-~1 Jjl.JI APM k 3 LJ.4 J... 20 ~ ~~ J... 50 ~ ~4-.j Li.u.J 

150 J..c~ ojl~l :i.l...oi..:::JI c} 0)3 .JJI ~3,(yJ/~ 100) Kan 3 Car 0±!~1 

~J 'r>\::JI ~I u 3 _); c}3 (J..c~ 72) ;;~ (r2±0 28) o)_p. ~J.J ..lie ~.J/'OJ.J.J 

~J&:JI ~ ,~.J 15 ;;~ ~.J /liJJ.J 1500 J..c~ ~jSyJI .J_;bjl j4-H y;&:JI 

-2 JI.J---=>- tJWI lft..J.Jc yL=. ~J ~I Jjl.JI APM k 3 LJ.4 (J... 1) c} ~y..JI 

.(J.../~fo. ~ 8 IOx3 

~J~J Rhizobium leguminosarum biovar trifolii yjl$.: 

ANU :U)l..JI Rhizobium leguminosarum biovar trifolii yfo. rl~l ~ 

~3y.:JI (-'Jf'"' jSy Prof. Dr.Cokining E.C 0A ~ J_y.=JI ~ ~13 536 

. ;;~I ~I -r~Y ~4-. -~~~ 

y~ c)A Loip-polysaccharides (LPS) ~J.l\ wy~l .l::~ ~\ 

R. leguminosarum. bv. trifolii 

o~ (.)A ~.JJI uy_fio.JI ~.Jc ~I c} ,(11 )Hubbell 3 Ervin ~_;b u~l 

Na2-EDTA ~lli.JWI (.)A %1 :til-.oH ~jJ'~ J:tr·~ ylr.J (':::4 y_;¥1 o~ 0A 

( 12) JjWI Yeast Extract Mannitol (YEM) k 3 c} ~l:JI y_il¥1 4.c JY ~J 

~ .. 1 I \SJI ~';!I ·~ J..c~ ~ li~ .. -. ·'I & ·~-·'1 . -"!..:-. ,':jl ~ . J"'"' UA ~ U ~ -~ (':::4 ~~ • 

li ·.L.LJI L..f,G '~ <\J I • , I ~~1 ::w.b~ J..tS ~ ::JI LPS 
y; l}'J - . ~ ~r. ~ r Y" - . ~ ~ 

3 J-5, _r.-hiJI .,.L-JI Jl~l (':::4 (J..c~ 72) li~ ~I YWI ~(Dialysis Sac) 

.uk~ 
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~I Jllll ~I-J.!4 [WI 

~~ ' Trifolium repens .L (White clover) ~f..; I J_q:Jl w~ JJi: ~~~ 

~ J_$ ~ tA~ ~ ~ .J3i:.ll WAic,~l 0lY-'lf..;l (.)A ~ J~l f' 

~~ J~\3 (~j 2-1) :;.lJ (%96) jf,~ (Ethyl alcohol) ~;II Jy...Sll 

~~ JS. ~ ~~ J,uJJl ~ (~j 15) :;.lJ (NaOCl) r~.:ly.a}l ~~J~~IA (%3) 

~ ·JI_;Jl ~ ~~ o.:lW\3 J_p.SJI .JtJ1 :Uij)' ~~ _;hi.Jl .. w~ ~~ wly ~ 

~ L...~c j 33 , ~ 0JWI -.WI (.)A I & • .o 1\.:,:, ua yJ ~~ ~ _;JI 0.J3 ~ ~~ w1ii 

~ '-?~ 0Ltb1 ~ (13) yL.a.ll Nitrogen Free (NF) medium k 3 c::-b 
~\..:,. ~ ,~,;.:-,.,.3 rlS)-~~ 0~1..;1 ~ ' (~I O.)i: 100) J~3 ~ 15 lA~ 

~ ,4..c~ 24 :;.lJ , /2 ± 25 o)_r. 4.J~ r\.::Jl ~~ w3)::a ~ c.?.:l.JAC ~ y.:Jl 

4...c.L......u 16) ~~~ ~13 :; .. L:.o)'l w3)::a r\.b.i ~~ ~)yJI 4.J.:lJl wlj ..llc w.lii 

. rYi 5 :;.lJ ·~) 2000 :;._L:.oJ :;~ ..llc (~ wl.c~ 8 j,_y:a 

A. rhizogenes R1601 y)l¥. ~I Jill\ ~I-J.14 ~~I 

L..:fo. cU ~ y~ ~ (rYi 5) ~ ~~ J_q:Jl w~ wi.J.:l~ ~half' 

~l3 ~4-JI ~\.J)\ J~l 4/,9~, rl~~ Agrobacterium rhizogenes R1601 

u---c ~~ 01.J3)J ~~c.?~' t~' ~ ~ ~u1 c_r.-ll ~ ..llc (14) 

'-? .JL.::JI t~l 3 '-?~\ t~l Jij ~' 0\..uJ~ A.b~) ~ ..llc '-?.J~\ t~l 

5) J~ •(14) ~~ MSM/2 k 3 ~ L?_p ~~j 0~1 ~~ ':;.n ~ JS 

mg/L ' (Kan) 100 mg/L '(Cef) 500 mg/L 4':n jf,l_;J~ ~.lJl (c.Y.b/o.J.:l~ 

3 Kan+LPS 3 Cef+LPS 3 Cef+Kan ~':/l W)G..l~l'.l"' 'J' LPS 6 

~ j ..llc ~ -·· 11 ~1..:.. ... ~ ·''·La ~ ~ ~ '"l Uu 'L.b;Jl ~ Cef+Kan+LPS . .) ~ '-:? v . 3J I .) . . L9 . 

wl.c~ 8 j .. y:a 4...c.L, 16) ~\.:U.ll r)lb.l\3 :; .. L:.o)'l r\.b.i w3 _)::a ~J (r02~25) o)_r. 

. ~~~ 2000 :;,_. L:.o) :;~ ~(~ 

.l.l~l .. '....:. 11 ~ • ·~ A 
11 ,b.j ~ (t 'i~ \-~ ~. 

~ ·I - -.11 1 :· 11 wl .:lu ~~ t::u.n · ~<::-. -'l · ·_.:.'I~ --- -'1 ~ -(...-- u ~ ~ (...,)--ll-lJ .J . ~ ., u~ c.?~ (...~ ~ 

250) ~ ~~j 0)Jj ~ yj__y£-~ <YY ~ ( o)\.c\ o.foJl) '-?~\ ~~ 

~ ·(0.JJ:/c.?~ t~ 2) J~l5) MSO k 3 l;A ~50~ L?_ib::J (~ 

:U\ ·1 .»w L .·.<:: ·'L ~I · . 1:··11 .i.J wlul · 'l:Jl · ·-.:. 'l ~ ~ -- -'l ~~ · .), • -~. ~ U.>UJ .JJ . . , (..)A ~ '-?~ ~....~ r uc 
Wj_;-.bjl .L..:lc ~~ ~\..:,. ~ 0)3-:lJl ~ ~j .:U).9A ~ lf.J~l ~~ 

. o)\.c \ ~ ;; .JfiiJl 
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' .. · • 11 .-:~ • 11 .ll:i ~.JJ':" (.$ ~ -.>: 

.i ,_c.).;., ;I\ t- -- -'1 ::i..c .L:: -'1 . ~~ . l~·- 1 1 I ... :.Jt::,t..u wl ~LJ . - .. II -··- -'1 J§ 
J '-? ~ ~ ~ (..)"-U • .) • ~ 3?. 1..5~ .) 

~_;b ~ JLwc. :J~ A. rhizogenes yfo. ~~ _.»=- 3 ~~ '-f.J~I t~l 

(Randox ~~ lJ.--A ~~ (Kit) ;;~I f'l ,,., ... ~ Birut method ~.:.t __ .U~~ 

Crumlin, Co. Antrim, United )Laboratories Ltd.,Diamond Road, 

.Kingdom, BT29 4QY 

~lli.ll 

~_;hll r-1~\..: J.ij.ll wi.JJ\.: uk o~~~ ~J~i .;1 ~~~ ~4--.Ji ~~~~ 
~~ =-w.JI :.1 • 11 J ·~ -:tl 4 · ia'i ,•,c. S ·~ ·'I .... .J~. c.TJS" ~ ... ~ J~ 

(_; ~~ c---hl ~ ~UI cy,JI ~ ..ljc ~~~ y.J~I t~l ~L.aj 1..5.Ji 

~ ~l:JI A. rhizogenes Rl601 yfo. (f'yl 5) ~ ~~ Jiijl wi.JJ4l y~l 

.L.:w %48 ~ o..l.Jh ~ · · ~ · -<·. 'I ,( ,.c.lA.ll '!c.) MSM0/2 ~. • • • • • -~ ~ • ~..)-'-' (.S"' I __r.;- J 

· ~l:JI ;; · · -·~'1 1- ··llluw (5-2)~\.:JI 1- - -" J~ w · • .~L.a:JI · U 4-3 tJ---'l . ~ '+'-. 3 - ~ . .J::I-"-l . <..JA('. 

~ · . ·--··'I · ·, i ..J:u ,J.:wt..u..JI b....:.. :II wlj;; .. :.. . -'1 1 -'·I.S.J , .... 'I ~ ~ (.)A ~ Y,-uJ .3 - . (' . ~ '+' • .J.J-?3 (../7'-' 

~fo..:JI yJ b)~, Kan '-?~I .ll..a.J~ ~.lA.ll MSM/2 .hu,3 ~I wiJ~4ll ;;~ 

t:u-_JJI ~J ~ ~.WI <} '-f.J~I t~l u) _#j (::A wl .J~4ll J_,b ~ ~ ~ 

· · • y,JI lA.I • · · · ·1 ~ ..l.J~I ~I ~~I I · l.J l.J · .. II tJ---'l ~3 . ~ ~ - . '-? l.. . .)y........o . . ~ ~ 

'-? .J' c. .:JI t ~I 4.___c ~ _.»=- wl J.:l4JI ) d..i Jl.iJI ~ <} yJj r-C 1 0. 5 3 15.2 

7.43 8.2 ~j ' (Kan '-?~I ~L..a.J~ ~.1A.ll3 ~.lA.ll _.»=- MSM/2 .hu,3 <) ~l:JI3 

~..L.....JI ( .• La l\ .hu,)l wlj ~j wi.JJ4JI ;;~ Jii ..ljc3 .(l)J3~1 y§l.w.\1 ~ •fl/rt
<L...c. _)\ J.L..c SJ~j 4_J';! ~ wl J~4ll yJ ~ Kan (::A Cef ) Cef '-?~I ~L..a.J~ 

48 3 43 ~J ;;~~~ ~~~ ~~ t w) J-lx-43 w~/tY, 6.4 ~~ ;;~~~ ~~~ 

~ o~ L.u.~ ,y§l.w.\1 ~ fl/r-6 18.33 16.8 ~I <)SJI ~3_»JI oi~.J' ~ 

L#~l wy~l ySy :lj~l <S~I ~ ,d..;JI.iJI ~ <}) :li:UI w~GuJI 

. ~ l::wl · - 'I 'Iilli .hu, ·II wlil :ijl..a.JI ~ -·- 11 w\Jl..a.JI )l:,.IJJ.a (LPS) ~ ~ • - ~ (.S"' ~ y -~ (::A 

~I. ill wl ~LJI ".__, ·- .. 11 _. ..... -'1 ~ · · ... .:'I ~ ~~~~ JIJJ:::.I li~l.J · ~ wlull · c--: '-? .) . ~ ~3?. 1..5~ 3 -~ l_...f' ' .Y. . _JAl 

6.8)~1 Cef+ Kan ) Kan + LPS ~ ~.lA.ll .hu,)l <) ~l:JI wl:i\+JI old\ 

~l:JI wl:i\+J~ Llft ,JI_;JI ~ (fl/r-6 23.83 22.2) .)13 (w~/ L?y:a..:.. (_fi 7.0_;; 

. (yJ/ rt- 19.6 _;; w~/ L?y:a..:.. t_fi 4.4) Cef+ Kan+LPS ~.lA.ll h..n)l <) 



======I~ .......... .lll <.:.l;fo.J\ .>;Jol ~_,l.$,!l,ol1 4,;IWll ll===== 
~li.ll ~.J~I ~~ chl LJ.4 ~li.ll cy,JI .ili:. y_AJ~ ~~I jS:JI w\.J.)~ ~~ 

~ ~ ;;~~ ~.J~ ~~ u:fo. wj~l ~ (MSM0/2) <)Iilli k)l wl~ ~ 

L~.l • Ut:t;. li.ll . ~I L ·. J. w ·~I ~,II 4.JL..a";;l . u 5-4 ~ %85 "<t-'~ .J ~ ~ "<t-'Y: .) (.,?' • (.)A("~ • 

~ )\ ~ o _JAi .ili:. w4-ill f"WI _JAil\ ~ uc ~ , ~4--\1 4-JI.c _jJ ~ _, ~.J~I 

_JAi :i..9l:lS b) Kan !..? ~I jL.a.J~ f='~l k }I ~I ~ ~ _, , o _fi.':J ~WI yhdl 

~~~_.PI, <)Iilli k)l c-6 ~J tA_JAi .)\.llAI_, w\.:ill ~).=JI ~I~ y_AJI 

~ L__..,Y§ (~/r--t- 7.9_, 8.1) ~W uo 9.:.·~1 yi..JI ~_,_y,JI LS~I ~ 

ul ;/I ' (2) J_,~l y§k.:JI ~ (fl/ ri:- 10.5 .J 15.2) ~L:JI (~_,;!I :d.c ~I)A.J).iJI 

<\.__t]\ w~l ~ -'1 - L... ,,... wl .)L.\\o~ · .ili:. J.; --I. · 1" • · • • wlllll · ., y c...~~ .) . _JAl ~~~ • _JAl 

t\.S:i) w':l~ o.)yj U;J~ Kan +Cef) Cef !..?~\ jL.a.JI 

, 41 ~.J~I ~~ Jl__,___b1_, (w4/t?~ (_}54_, 51)~~~~~ 

... ~ 'lull .. LL'>~1 ~ 1, LoS 'I .'.11 \,... ( .•.1( . 20? 18 2 ) . ~ .. 1\ tAl - -11 6 '-:? w . _JAl c.s-- c:-: '(.,?' Y"' ~ ...)-'-' f=' . - .J . ~ .J../'f" ~_51' 

~ ~13 LPS ~y ~~~I wjL.a.J~ f='~l k)l c-6 ~ ~li.ll wi.Jjl:JI 

+ LPS y ~~I ~Iilli .b~}ll ~ (fl/ ri:- 20.03 22.83 20.4 )~_,_y,JI ol~ 

~4.) A.J).iJI ~ ~Y§' y§k.:JI ~ Cef + Kan+LPS , Cef + LPS, Kan 

. W)L.,k..JI 

~~I ~I w\.Jj4 ~ ~~.J~I J~l ~')tj 

Ka n ij ~\ j~ ~-.9llA Jil wl .Jjl: [ l:i.i) 

\;ii.J3 4J ~I !..?~\ t ~I ) !..? .J~I t ~I :d.c ~I Jlljl wi.Jj~ w ~~ 

~ uc 4..\;w,.JI w~ ~l::JI A. rhizogenes Rl601 y~ 

MSM/2 yhdl ~Iilli k)l c-6 ~ yUlJ ;;~ ~1.2 Kan 1..?~1 jL.o..J.l ~_,liJI 

500 jf,_fo. Ceft?~l jL.a.J~_, fl/ ri:- 100 jf,_fo. 1..?~1 jL.a.JI I~ ~~I 

. fl/ t-k 
LJ:j\ tl ·- ·11 Jill\ wl jw · 4\.l~\ ~ .ll.u..l\ · · ~~ 11 ~ • ·- •11 h;j .. .)J ~ .) • (.jA • .. • ij ~ (,..~ ~ • 

•L.JI •1 -'1 J --·.II ~ · ~li.ll o.llh.l\ ~ · ·_.:'I h.JI hJ · -' ..)AJJ • ~ .JY ~ .. lJA . - . -~ ~ . ~ . ~ r 

~ A.rhizogenes Rl601 yfo. ~L..a..JI_, y~l t~l :d.c#-.JI Js:JI wi.Jjl:J 

y --- -'1 :a.c .L:: -'1 :ull wlul · ~li.ll l:·· 11 wl j\..J o.llh ~ L::..U .<·. · l... ~ ~ 3 .).J . . ' l}4 . UUJ .) . - . ~ . _,..,... ~ 

• _JAil\ w~ LJ.4 JWI ~I MS k 3 ~ tA _JAi .li.c !..? .J~I 

~ 423 ~ 
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~y3 Cef3 Kan cm~l U:!jL..:::,.J~ ~I MSM/2 k 3 r.:c.fl _;!Jb :(1) J-J~I 

t_;--j~l ~~~ Jiijl wi.Jjl.J ~3y,Ji LS~I3 =\!~1 t_)~l 0.1fo ~ ,LPS 

• ~I~ f'~ 30 ~'A. rhizogenes R1601 y~ 4..::...SLJI 3 =\!~1 

(.fl/r-t-) ~_,~i lS~\ t~l J_,b t.)'¥1 .l..lc. tli:i) J.l.t.A L_, 

~I 

15.2 

10.5 

8.2 

7.4 

16.8 

18.3 

23.3 

22.2 

19.6 

ljy.a.;JI t~l (rl-o) lj_;~l u\.,U f~y.a.;JI t~l MSM/2 
Jill\ U\ _;.l~ 

(S.D. ~) (S.D.~) (S.D.~) ( rl-o) lj y.a.;JI I"" .WI 

(S.D.~) 

9.3 68 6.2 41 0 

(3.36±) (1.80+) (1.98±) (2.46±) :i..c-~1* 

7.0 44 4.4 32 Kan c)-' '.'I 

(2.96±) ( 1.34±) ( 1.93±) (1.72±) 

5.1 62 4.6 31 0 

(0.93±) (1.96+) (2.68±) (3.11 ±) 

4.9 54 3.8 33 Kan 

(0.92±) (3.11 ±) (2.33±) (1.63±) 

9.6 60 6.4 43 Cef 

(!.II±) (4.33±) (0.64±) (2.32±) :i..c-~1** 

13.1 58 6.4 48 Cef+ Kan ~\:ill 

( 1.34~) (2.98±) (1.91~) (3.96~) 

17.9 56 7.0 48 Cef+ LPS 

(2.16±) ( 1.68~) (1.88~) (1.36±) 

17.0 48 6.8 37 Kan+ LPS 

(3.60±) (2.12±) (2.34±) ( 1.66±) 

13.8 52 4.4 42 Kan+ Cef+ 

( 1.86±) (0.98±) (1.14±) (1.32±) LPS 

.(:iJ)..9...JI) yfo..l~ ~\ _;¥;._, ljy.a.;JI t~l :i..c.~ _;¥;.Jill\ ul_;..l~ * 
.~L..../ _;_;5-. 50 J.l.t.A J'j..:j o.l)yll ~~I \;fo..l~ ~~Jlfy.a.;JI t~l :i..c._,.hi.ll Jill\ ul_;.l~ ** 
~ysll uly,SYI S.D.~ <Lipo-polysaccharide :LPS <Cefotaxime :Cef, Kanamycin :Kan 



=========9~~----__ .. _ .. _~_~·_~~-~-~_w_~~---~-~-~--~_._~_~_~w_.I_~_~ __ ·-JJF======== 

ySy3 Cef3 Kan ~~\ U:Pl...a..J~ yLdl MSM/2 ~3 ~~ ~b :(2) JJ~I 

t~l ~~\ Jii.\1 wlj~'-:J ,~3_r.Ji LS~\3 t,$..)4-ll t~l LHfo > •LPS 

. ~~ lJ-4 r-.J:l30 ~·A. rhizogenes R1601 yfo. ~13 't,$..)4-ll 

( fl/ rC) ~ Jy,li lS ji:>..-JI t~l J_,b t./11 .l.lc t U:i) J»-. .h....J Jill! WI.J..lY 

JSll 

15.2 

10.5 

8.1 

7.9 

18.2 

20.2 

22.8 

20.4 

20.0 

--
ss~1 t~1 (r-L>) s>'.J4ll wl,U/~~1 t~l MSMJ2 

(S.D.~) (S.D. ~) (S.D.~) (r-L>) ss~' I"" .WI 

(S.D. ~) 

9.3 68 6.2 41 0 

(3.36±) ( 1.80~) ( 1.98±) (2.46±) :i.e~\* 

7.0 44 4.4 32 Kan .)}11 

(2.96±) (1.34±) ( 1.93±) (1.72±) 

5.3 35 4.0 40 0 

(1.02±) (0.98~) (2.66±) (2.36±) 

5.1 33 3.6 37 Kan 

( 1.33±) (0.76±) ( 1.56±) (1.99±) 

11.8 41 6.4 51 Cef 

(0.90±) (1.72±) (4.32±) (3.22±) :i.e~\** 

15.1 46 6.2 54 Cef+ Kan ~\.:ill 

(0.88_=) (2.66±) (1.23_=) (2.33_=) 

16.8 40 6.8 58 Cef+ LPS 

(2.24±) ( 1.66~) (1.89_=) ( 1.33±) 

16.4 36 4.0 48 Kan+ LPS 

(0.96±) (3.12±) (1.11±) ( 1.64±) 

16.2 33 3.8 42 Kan+ Cef+ 

( 1.22±) ( 1.80±) ( 1.88±) (0.96±) LPS 

.(;iJ}iAll) ~I Y.f:-J s>'.J4JI t~l :i.e~ Y.f:- Jill! d_py * 

.'-1.1.., .. -.j .J.fi.. 50 J»-. Ji.,:i o..l)yll ~~I;;, 01.11J tj.J4ll t~l :i.e _,b~l Ji;JI wi.J..lY ** 
·c..>""Yl' ul~';/1 S.D. ~ •Lipo-polysaccharide :LPS •Cefotaxime :Cef, Kanamycin :Kan 

~UJ\ 

L_, :,< .. 1.' .. \......al ~ t- -'- :1...J ·- •11 i:JI · -<·.I · ~I 1 ~·- 1 1 wl ji..J W..l~l -~ "r. ' . - ~ -~ _)_9 • U:!~ ~ lJ"W-1 j . . . 

<.} y_y¥1 o~ kjj cJl ~fo LS.YY ~13 •Agrobacterium rhizogenes R1601 

~ ~J (17,16) YJij3 J~l (PTVK291) ~j)'-:JI > :U~I ~~ JSj 

Virulance (vir) genes 4 •,J_,:...l\ w~l ~3 (18) ¥1_))1 .u~~ t:' ~1~3 w\+JI 

w~ ~b.JI ' Transferred-DNA (T-DNA) ~ J_ij ~ ~~I 

wWI tpGJ ~I .JP r-~:J\ uc :U~I (19) Oncogenicity (One) genes 
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========9nl-______ .. &~_'l_._~--'l_~ _____ u_~_·_~_~ __ ~ ___ · __ ~l~======== u ~J.r'.Y ..).;..)"-' • ~J .. I"~...>:, i.S~ _· 

.:l. J"J.'bl\ t__p\...:;JI <11~ uc 4..1~1 'root loci(rol genes) w~3 ,(20) ~l...a..JI 

.(6) T1-DNA ~~WI)\ (21) ~~ .J3~ ~J yL::t.JI w4ill 
4..1 w\.Jl.w I~ •Lt.a ~c· •. J · -- 11 ~\ ~\ -:: .. L•. • ~\ 'till\ ·I _p.....a • (..S""'""" _)->-JJ • ~ ~ • • • ~ l)A ~ l.), 

.J~..Lj c..S~ .ill ,4-J.c. ;;.J~\ ~__;hi\ ) (14)~43 Oger ~..;b f'l~l;!' ~\.)3 
~I ,Kan Lf_»:JI .Jl....a..Jl;! ~.i.JI ) ~.J.J\ _;P k)\ ~ ~_,..w jj.c JS:JI wi.J.Jl;! :Ub. 

~ ~\ <S.ll ~13 ,~\ill\ k)\ .} O.J.lYJI F ~ ~3Y..3 ypl yW 

wi.J.JWI _J---0-i ~ y.t4-JI ~~\.J _)LJ.ll;!3 .~_,..w ~ f'jc ~J d ..... a .. JI I-4J ~3\..i.J\ 

,(22) · .-.. ~~~~~ wl j · w\.Jlul..l ~ .. 11 w~l ~1 hi ~ LJc.L , · • ··'I ~I • ~ 3 lJA · • ..r-' · · 1 · _) · . ~ 3/.'"' ~ 3 

;; · L. - · 'I LY , wlul..l 4.1il -11 o..JWI .l..\.,Q ·."I "I 1~ WI -'1 1 /.b IA.li'::/ ~ ~ <..s-' • y . . _)y ~ • ..Y"-!-' (..S""'""" y ~ • . <: . -
y~l .JLa Jy ypl o~ Ji9<S.JI dtl~ ,~lJ ~_»:JI wy_L;JI ~ ~ ~~ 

~ wL:-lJI _J---0-i ~ ~j Kan ~ ~~ ) oh) k)\ ~\ wl..a.JI , (23 )Cef 

. .ill , · • · ·11 _p...JI o.JL · U •Kan _»:JI .JLA...J.l ~ t:iJI ~ JLUil U\Ab. '::/ ~ ~ 3/.'"' lS • .) c.? • 3 • 

j_}..JI wy_fi...JI ~.W Agrobacterium yfo. ~La..JI jS:JI wi.J.Jl;! f"l~l ~~ YJLc 

~ ~bl\ c»-o'::/1 Ju:.~ ~ o>-1~'::/ ~..9ft.)~ (24) ypl o~ ~ l.J-4 

wl ·~~ .... 11 • .. _'I . .._···'1 '·L.::u 1 ,:i.i.ilu\1 wl:uJ .. n :i..:J .c:. -'1 ~';/I · k ';/I · .c:.·. • . ~ ~ .)::Ll . ..9 - . • ..9~ ..J->-"-1 - • u.a U:!..:r-' 

L.J .·.(. .L..J...:. '."l. . I .1\.Q:lil .»u;; .Jl:JI ~';/I . k';/1 . \.:l..i\1 .. ~ •.-.11 . ;u .' .. -'1 
-~ • Y'-: <.J---<l '---(l-1 • _) • • l.).Q ( t ~ l.F ~ 

Lf~ Ri ~~ L) lJc ,~L..a.JI JiJI wi.J.JYJ ~I.J)I o.JWI ~j • Agrobacterium 

ul ~3 (25) Agropine 3 Manopine ~';/I ~l:JJ ;;~I w~l ~ 

~ 4J':l~ Agropine ~'::/1 ~l:JJ ;;~\.9 (R1601) ~I.J.lll o~.} ~~~ 4.DLJI 

~'::/1 ~l:JJ ypl "~ ~~ ~Y- ~ , (16) l.uY..13 Ellis ~YJI ~J .Jt..:oi 

o..Jyj.} ~4-JI .J:F o_;j:.J~3 ,~\.J3 :U~I w~l w~ ~ l.J-4 o~ ~~13 _?.';/\ 

.wi.J.JYJI o-4J ~3y,Ji c..S~I 

wy~l ~.W Agrobacterium yfo. ~~ JiJI wi.J..JY rl~llSJ ..J.9J 

~~ ;ijt...a.J\3 ,JS:J\ wi.)..JY ~L.aj .} 4 ·a· a:.·,JI L.H3Jdl)l yfo. l.J.-4 J3 y_JI ,~.111 

Agrobacterium L:A ~.111 wy_fi...JI ~jc rl~l ~~J uc )La9 ,~\ k 3 

I 6111:,:1 ~ ,~L.JI w)l.;kJy ~~ ~3y,JI ~~~ ii..Jyj ~~ ,~ ~-ji ~ L.S 

ii..J~ ~~~ 0.!~ ..J~3 ~ JS:JI ui.)..JY ~ L.JA j_}..JI Chitinase NY\~ 

.(26) ~'::/1 j.,Sfo.ll .)~ l.J.-4 ii..Jfo ulh3 ~~ 'l}'J~I 

wl:i4i ~ Jy.dl l.J.-4 \.:U& .~1.).111 o~ .} ~_,JI ~\.))\ J~l 41 ·~;;~~ uj 

A. rhizogenes Rl601 ~~ 1"1 \:.~~ ull ~ ylc wl)fo. ,~\.)_, :U_p.....a Jil 



=====~ .... '-#.>ll U\;fo..ll .>;.=.! ~-JlJ:!4JI 4WJ\ ll===== 
~j)lll ~jll ;;~\ ~ jt:l..W .;JIJ ~ Hypcrvirulence strain ~ AJJ~I 

4.cl jll ~ 1~1 ..ili:. ,J -'-)/1 o .~.~II..J ~W ,(14) \.tl :U uGlu \,_ J ··--II _) - (" J-= J-"""' • - - .)J ~ . 1.5""" ~ 

•(28) t._,AJI o~ ~I 0\.JJ)/1 ~ ) •(27) ~I.JJ :Uy...JI A_;~\ .JJ~ ~I 

4.c · · ~\..i.\1 wblu.ll -~ ~)LJI · .. <I L-l.uJlJ .tJ · · t:. -'I ull.Jlilll -· ~~ · )La..9 .)Y' ()C . . I..? (.)A ~ • • -~ - • .)~ ()C 

II L...J .-.<.1\ . T-DNA ~ Ul\ JL2:U';ll II ,LJlc . - -.11 .:i..J ·- ' 11 i::JI ~ -~ (.)A ~ c.s' . LS yw '-.?"" J -~ .JJ . 

L,_JJ .Jti\ _;JI ,~\ .J;P .Jlk.j':ll ~tuj ~LAS •(29) ~~I ub4ill ~~.J~I f>jWI 

Kan '-?~1 jl...a.Jj ~J~ ~ .J;P wb~ ~tuj) ,(20) ~ UJ~~ u_,h~ ~~ 

~ <L.J.c ~IJ (binary vector) _;LtJI j9li.ll C" T-DNA ~ ~j ~ dJjJ 

1 • ; ~I ~~ L-l.uJlJ u ·· ~~ -.11 w';ll::JI ·- Lai .(30) uWill :lWI -11 f>jWI ~ J - . . . ..)€-"" ~ ~ . - .)Y 

~ ~ r-~) ,Kan '-?~1 jl.a..J.l ~JliJI :u...a Jii r-~) A_;~\ .JJ~I U:fo 

~ f>j J-?-yJI w~ l aJ". :oll ~I ~j ..) ~ ~ , JS_:JI ui.Jj41 r-WI ~I ) 0\.JJ )/I 

"~ w\.J-.)41\ o~ ~L.:,. ~I ~1) ·R1601 :tDL..JI A. rhizogenes 4fo. ::.y.~ 

~> .L...J..b.JI .:i..J ·. ·-:. 11 t .~":;1 b,:j ~ .JS ' . (3 1) ul:u.::JI "~ "~~.-, · ~\..i.\1 ul • b11 - . -~ ...r Y- . (" Y- 3 " _.r.;--- (.)A . ._»J 

r-.Lc (.'.''" .' ~j3 ~_;bjl o~ _;1.J~I J~l Jy.a.::>o ~ ,:lu,\.J~I o~ ~ ~)LJI 

.(14) I..J.:?. ~13 ~ Y-~1 ) (32) JJ)/1 ~I t.JA ~I.JJ :Uy...JI ub\+Jl Y-~1 

ul 'lJ ,WI.J3 u_?A A.;y..<:U t.Pi ~ Jy.a.:JI ~ ,t._,AI o~ ~~~~ C" 

(.'.'"' _, ~LJ:~3 ·WI.J_j u~ ui.JjY ~ J~ w~ ysi t..::.U\.5. ;;.J_p..JI ~_;bjl 

u4JJ ~~~ c.?.))) .J§ .(22) ~1.)_3 :U_?A A.;~ .J3 i;:.. c:_tuj ~ 4AI o~ ua·...,.;,-, 

t._._~ ~ ~'l ·- .. lllk.l ·· ;;ji..J· 'I,;; j\.:JI ~'11 · La.:::..)/1 -·--·1 r, .~'- 1 1 ~ . 1.,? - ~J..J+' ~ ,.) c.s' .) -- (.).:::2 ~ ~ 

. ~~ ~lj3 ~ljll y..<:U)/1 ~~ uj~l _;JI A_;~\ 
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