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Effect of 2,4-D, BA , and explant on Atropa belladonna callus
induction in vitro
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Abstract
The research was conducted at the plant tissue culture lab.- College of Agriculture —
University of Baghdad during the period from June 2011 to October 2011. Three different
explants were taken from Atropa belladonna seedlings grown on medium contain BA and 2,4-D
in concentrations to determine the suitable explant, and the typical concentration of each of BA
and 2,4-D leading to the best callus induction. Results showed that BA at 0.8mg.I™ was superior
in giving higher fresh and dry weight of induced callus, (40.42 mg and 4.417 mg respectively).
2,4-D that led to higher fresh and dry callus weight, (64.35mg and 6.958 mg respectively). The
explants that resulted in inducing higher fresh and dry weights of callus was shoot tips ( 44.23
mg and 4.615 respectively). The interaction of these three factors levels showed that the best
callus was induced by culturing the shoot tip on medium supplied with 0.8 mg.I"* BA , and 1.5
mg.I" 2,4-D that resulted a fresh and dry weights of 167.12 and 17.625 mg respectively.
dasiall
Gl s oty Aaall g lall 8 Alaaiiall 5 dagall Aphll bl e Atropa belladonna b3Sl <l aay
bl g JSE 4 glan 35S Bl 0¥ 2 1.5 Leeld ) a3yl JSE e ey (1) Solanaceae Alaadlll alilad) )
s Whegdl (I Y gas L se s Lol Janw g ) il die g lall LaW) (o gall Lgygin g L ys) Jawg any 53 judl) 2l
2ol e Aladll 4l Sa aa) Wl Atropa osisll gl aal e Belladonna g sl axs "Lsis ol ally o jaall
(5368 xS Aol I Clanll Galii (e 423Ul YY) (S e 3exy 1Al Hyoscyamine 258 5 Atropine
(2) Sl el Jleadl lapis o Jary adl 5 lall )80 Jlay
Ols sl de sana (30 Sl 5B o Ll gial 35S daliail 5 Ak dpeal Lol iy Leie il g dgadall il Jias
A iy 518 (40 9697.3-82.8 At &l (61 (palins gagl) (3 9615.2-2.7 s Y A @155 3 Tropane alkaloids
(3) Sl
el I (5) Gy i (4) i)y eliae Wy daid duaad ) g goall dam Uiy ilale s mand QS 8
Cilipn YIS Al i g el Jia o guall i) LS ) 530S) g 3 2DUAN 50 dsmys DN & QaISI) auan
g2 Lae LeSan Al8 5 LA o) jas 485 0L ) ) (s GlIAS 5 2] 5idl) o) gall auS) danis 8 W3l g0 e MLl
G CliainY Akl o) ) Alaial &3 (e s Ao 5 ) dall Aas¥) Jaly ) sall) Cilaliie Lapul 5 o) sl 065 3 0l )

57



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

h)u;d)mafd\sjc"wﬂ W\DM\U\&_\.\;@M\ ;)ﬂ@)&\a}ﬂ\hbw&&ﬁ\c&m@u (6)
(7) ‘;.\Lu]\ ¢ yall LA.C UJLS@M.\M:; c.\.u\_\).;“ aliuall ebmy‘ Ol "as 43 Sl g Ad A4 LWl

WAl Al e Jaad Cua (8) aglall sy del ) o Jlaaia¥) dal sl LS yall (e Al oW aad
Al Ayl de ) ) ) (;3 Caria ‘e_ﬂ\ Aladll Gl W S e s DLl gl &e Ldatas e GullSY 680 g Lealuadil g
Jasi (9) sbac ¥l (oS3 Janii g GallSIl (0 oS5 Sy (A1 Ll 0 ¢S5 Jasy (3 2,4-D g GullSI Sl Jlas A
bl Akl ) e e (Sl Eiliani 2 (,_\'s_'m.d\ MS L J l'Jﬂ f"d" 1 5S4L 2 4-D ) ALl o) ) (10)
o2 0.0195 5 a8 0.2116 &b 3 Camindl QS Cilally 5kl 350 835 8 " SV S Saliva officinals
Gl gad (A bl e ailiB e 39 6 gad g (ullSI Gliadial) ‘;s debud Lgdl an g 288 clinlS giball Aaaslly g ,QJ\)SX\ s
U gadll) <ol ‘5_5:3.44\.33\ ?A.!:M ki ) <l a8 ppm (5-1) BA J (e ddlell ol siosal) d8lizal o)) (3) sy (11) iy pad
o Juzad ‘SLvu S gl e Jald g S oY e uJLc. S8 aladiad of I (12) Ja st Atropa belladonna
EJJ‘)‘A‘L;’L"‘“ g)ﬂ\ d)»AuAAG_:\Ad\.Lu)S\ uh)&}eM\ u.\\.ul\ ;Jﬂ\ &yuln "L.A.a\ U.JLSJ\ Cl..u\ Az g, u.uSLSﬂ
‘55 Aolall o) 3al) Jiad) culS Al dad) o) ) (14) Glagl g (13) Al Gﬁ i) Al Axdasll e \ALX.L:\
Je (1) <lasis Pavaver somniferum (iladall calal Jawl) dyial) 48 gl o 48100 3850 45 )lae (S Sliati
- oSl Sliata) A8 Al o) 3aY) Juadl Al Zadl) ) Atropa belladonna b a3l il e Ledal yo

Jaadl (&l sl g 31 gall
Oloeds Ge sl AR sk Aaals — del )3l A4S Al andl Ul ALl sl de) ) poida 8 Caaal) 4
DAl ol shadll o) o) Gl sz s 2011 s o e Aal 5 2011
u\Jéu\ CU.N JJM\KQ\JJJHEM -1
Lu}@k“_\s‘_))e.\a&\m 15 a.ﬁ.d} NaOCL e).\.)}d]\ &.1\);15}.\.\\.&; <9%4.5 J.;S).\M JMDD}JM\ c_\\_ujjd.:k_msc
adld (3 ) ¢ Anls dad) Anlaill £l Y clialivl ) gl del ) e ol 32 e g Al 38 Caaly g MS
(1) (o Aiia 45y 5
oSl liatad 2D
oY) i G MS (Sl Lo ) 23l jamat A (e GallSD) Ciliaciuly dialall 41380 Lalu sY) & s
2,4-Dichloro ) 2,4-D- abiciall 5 saill cilalaia (o i 55 dilal o Clisalisll Gl g U aale10 adl s
"l sk (0.850.25 0) S0 BA Jly i aale (455 3.05 1.55 0) 381l (phenoxy acetic acid
i b e Alalivall g (il Liiall 46 gl 5 LERN (3))5Y) 5 Al dadll) Lglall o) aY) g e
8 e a8l gy SO Llaal) i g QIS it Sl e da Juadl g gaill Sledaie (pa 3080 5 Jiadl aad Cangs U 30l
_Bh\jﬂ FAPAPIALL Gl Sa
Ganiusall GSH Glall 5 gl ¢ 55l e -3
Caninall Gl adad o) jainl &5 3 Aol e aol) el 2xy Canlsad) QKU Calall g okl o5l (bl
8)a da o Gl (ISl wdad bl g 5okl (0 380 &5 Al s 5kl aladiuly 4 ddllal) 5130 da sl L il
ol Calall ¢ 50 380 i laass s Oven Jles plasiuly ©070
G Ol giall 45 lie iy Aleles JSI €l ) jSa 5 pding s Alele oty s CRD el il sdinll apanall aadind -4
{(15) 0.05 4 sixe (5 sin cni |S.D (5 1m0 (38 J8) sl
MMU C.tl:ul\
Canaall Gl ()51 Jane o) ellae) (32,4-D e 1A aake 1.5 385 G (s 11) Jsaad) gl & ekl
83 vie Cilally (g k) Gl ()50 Jame JB) &y s G e sl e ke 6,96 5 pile 64,35 @l 3 ilall s gkl
Gila ()5 Jame pile 151 5 5ok ()5 Jime pale 1429 el 3 1l aale 45 385 N 2,4-D e S
okl G 58 Jane el elae) b "Lgine BA (o laike 0.8 DSl G eday "Ll Jgaall gl (e
pale 0 S il die Gl s gkl Gl (550 Jane JBI OIS s 8 ¢ s e aale 442 5 axle 40.42 &l Cilall
Oo 1 aile 0 S any ol s 8 Gila (935 Jae aile 1.01 5 5ok 05 Jre aile 9,31 hel 3 BAGe
Lol Lﬁ)j’n o8 G Sh Jasa ‘%5\ 2,4-DJ\
1.5 S5l Seaall (A3 dass gl G5 ) s J gl il < yelal 28 BA 5 2,4-D 38155 o Jalxd) L3l Ll
5 pxle 107.92 &b Giladl g okl GSH 58 Jars et slhael (3 BA o 13 a3le 0.8 20 2,4-D 0 1 axke
BA o« il ke 0.2 3855 24-D e M aale 1.5 5SSl Geaall 3l o gl gl Vsl e aale 11.96
OIS (351 Jae B ALy caile 7,08 &l KU Gila (335 Jnes pale 68,96 als GISU 55k (35 Jane Sl 3)
aile 2.92 el 3 BAGe "l aile 05 2,4-Die M aike 4.5 58 AL Sead) (3 dan gl vie caladl g (gl
c8la ) e 0.33 5 s b 0y dame

58



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

Al — 21 (31 531) Al o) 321 4 e "L sina SHOOE tip il Al (358 ) ((i2-12) Jsanl) ity
Gl G & M o pile 4,61 5 pale 44.23 b Cilall s okl IS 055l Jara el ellae) (b (i) diial)
BA S5 e s (sl Ll axle 1,695 pale 15.02 dly cilall s 5kl Gl )55} Jane 81 i) dyiginl) 45
Calall 5 gkl QS 55 Jane el sllae) 8 "Lsina BA U0 axke 0.8 58 il (355 "Lyl Jsand) il (ya Jaa3ly
b Gl Gila 5 (55 (55 Jare o) 3l BA 1 adle 0.2 35S 500 4y il e aale 4,42 5 a3l 40.42 &L
L s e wile 3.96 5 il 37.23

£15aY) (e Gaaeal) ullSl Gilad) g s k) ¢l Jara A g J30aT g BAN 9 2,4-D 38158 il (@l- 11) Jgaa
A 50 e ponbs) dsad day U gkl 3 jald ALl

skl oo -1
T 2l BA S 5 2,4-D 3S) 5
2,4-D Ja=dl 0.8 0.2 0 Pl ke
0.00 0.00 0.00 0.00 0
64.35| 107.92 68.96 16.17 15
37.31| 37.25 56.50 18.17 3.0
1429 16.50 623.4 2.92 4.5
3.529 6.112 L.S.D 0.05 2,4-DXBA
40.42 | 37.23 | 9.31 BA Jas
3.056 BA0.05L.S.D
Salall o0 -l
Pl .k BA i/ a2 4-D

2,4-D Jaxd) 0.8 0.2 0
0.00 0.00 0.00 0.00 0
6.96| 11.96 7.08 1.83 15
4.04 4.04 6.21 1.88 3.0
1.51 1.67 2.54 0.33 4.5
0.395 0.684 2,4-DXBA 0.05L.S.D
4.42 | 3.96 | 1.01 BA Jaas
0.342 L.S.D.0.05 BA

BA (e "l pale 0.8 Sl Seaall 3l o sl & Ao 5 ) hall Apalil) Al (35 ansds Jpaa) @il (g edas
Asull thel o (B Al e aale 6.63 5 prle 62,97 @l calalls okl Gl o3 8 Jane el sllael 4
alally (5 dall Gl 0l Jane BB BA e 1Al aake 0 5SSl el 13 e gl) i 5 i) Al
b oA ALl o) Y A e Halil Aadl) 35 ) ) 3 e e s e aile 0.25 5 pile 1.97 &l
OF "Olad 138 i) Aiial) A gud) 5 AN 315 5V an e Alalal) i Y1 e lad) Ja) s ) QS AL
¢35V e daalill Al (3585 Can g 1 (14) 4 Cloa sile 138 K5 ¢ (165 4) Al Ladins ya LA 0o 3 ke L3S
Pavaver (iladall by o leiul o ve ciladly okl Gl ()80 Jame ot slae) (8 (5 aY) gl
A8y gud) 5 4801 (31 )5V e IS el Sliai) () ) s 5 3l (17) 431 daa s L g 2l 228 (3855Y 5 SOMINiferum
Hyoscyamus muticus L. <ils )i ey il dpiall

59



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

2y Caaliaal) (ullSl Giladl g g sl ¢ 5sY Jama (8 Lag JANAN 5 ALY 5 5ad) £ g5 g BA 38158 il (@2-12) Jgaa
Ao )3l e b dsad

bl o5 -2
il ¢l aY) A/ 2LBA

BA Jaxd) el Ayl 3y ol AR 30,591 | Al Al
9.31 1.97 10.03 15.94 0
37.23 20.22 37.69 53.78 0.2
40.42 22.87 35.41 62.97 0.8
3.056 5.293 Jalill 0,05 L.S.D
15.02 | 2771  44.23 s132Y) Jara
3.056 L.S.D.0.05 BA
calall sl -2
il ¢l Y A/ 2LBA

BA Jasll i) Aiiall 48 o) Akl 31, oY) | Al Al
1.01 0.25 1.13 1.66 0
3.96 2.31 4.00 5.56 0.2
4.42 2.50 4.13 6.63 0.8
0.342 0.593 Jalill 0,05 L.S.D
1.69 | 3.08 | 4.61 £ 3aY) Jaxa
0.342 L.S.D.0.05 BA

greal s GAISI Calal 5 g Rl sl Janal Aaiad () el o) A5 el Alalae ) (3 -13) Jsandl il (pe ey
DSV A e "gine 2,4-D (e Al pale 15 Sl (55 M) Jsaal) il e a5 e 5 el Al o) 32 Y]
oo T axke3.0 Sl Al sl e ke 696 5 axle 64,35 &b el 5 g k) Gl 5 05 5 Jara e elac ] b
Al o) 2y il e 5 o sl e axle 4,04 5 ke 37.31 gl aladly (g ylall Gl 056l Jane ael (52015 2,4-D
pile 44,23 ol ladls okl Gl 056l Jane el el ("L siee Aalil) Aadl) (3685 4wy Jganl) il (e jeday
axle 3.08 5pale 27.71 s iy gkl QS ¢ 5l Jane culae ) 31 gl 31y 5Y) Ll 5 e aale 4,615
s e

o8 A5yl 5 Apalil) Al (3585 A J panl il & sl 88 Al ¢ 3215 2,4-D 585 o Al Ll e
Al Gilally gkl G (5 Jane et el l 8 "Lsina 2,4-D A e U axle 1.5 38 5 el SI3a) Jaul
Go o pale 1558 5l Seaall (380 Jansl) A e 5y Sall A8 (31 sY) 4l Vsl e sale 10.925 pale 104.67
Os dame i (IS o & Vsl e aile 7.04 5 aike 62,25 &l Cilall g 5kl QS (56 Jane el 3 2,4-D
&3l 2,4-DI e A ile 45 Sl Seaall 3 o gl) 8 A 5 sall y Al 1) 5Y) die Cilall g (g skl IS
L sl e il 1.045 05l 9.21

60



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

Sy Canlunal) (udlsll Cilall g (g okl ¢ oY Jana A Lagin JANN 5 AL & Jal) £ 559 2,4-D s8I 5 i (23- 13) s
Ao )3l e b Asad

skl s -13

PRI P a2l 4-D

2,4-D Ja=dll lanall Aiial) 43, gl Al 3, 5Y) Agalil) Al
0.00 0.00 0.00 0.00 0
64.35 26.12 62.25 104.67 15
37.31 20.71 39.38 51.83 3.0
14.29 13.25 9.21 20.42 45
3.529 6.112 | Jalsll.S.D0.05
15.02 | 27.71 | 44.23 el 3aY) dans
3.056 | +IL.S.D.0.05
Sl o)) -3
PN P axle2,4-D

2,4-D Ja=dll (lanall Aiial) 43, gl Al 3) 5 Agalil) Aadll
0.00 0.00 0.00 0.00 0
6.96 2.92 7.04 10.92 15
4.04 2.38 4.25 5.50 3.0
1.51 1.46 1.04 2.04 45
0.395 0.684 | Ja)xll .S.D0.05
1.69 | 3.08 | 4.61 #1321 Jars
0.342 | +»YL.S.D.0.05

Glld 5 Sl Eliain dlain) ) yedai Al 24-D Al e control ylaall das o)) aly (14) Jsaad) zli e
Cae 55 s Sl Jan gl o)) "l Jgaad) il (e sedas | AN LAl o) 3aY) mes BA J 3815 a Ll die
Jase el el 524D e "l aike 15 585 a0 BA 0o 1 aile 0.8 5S il Seaall s dualill Al 4
wide 15 S5l s BA e Tl aale 0.2 3SIAL Sea o S o gl Ay aale 167.12 &y (s okl QIS (55
O Badl s A carle 118,12 &l Al Aadll (e Cantusall 5 o yhall QI G 3 o) Jane el Gua 2,4-D 1 e T
ke 15 58 5y BA G 1l aale 0.8 385l Seaall s 28N (315531 o 4 QIS Elinial o8 o215 s Jaws )
@kl Gl (55l Jame o) o) "Ll LaaSly il 97.00 &l s bl GASI (55 Jane el B 2,4-D (e 10
eile 155855 BAGs il pake 0.8 5SSl Seaalls Sl Jasl) die (IS i) diiall 38 sudl (e Caniadll
#159.63 &2,4-D e A

el 3l T gl 8 e 5 ) hall 5 Apalil) Aadl) (e Caniosall g QAU (g5l 55 Jane JB () Jsaall il el

G 0550 Jana JB) S o b aade 6,25 &l 31 2,4-D (e Al aale 4.5 S 5l s BA I (e T aale 0 S S
oile 3.0 S5 BA (e A aale 0 S 5L el (130 das g v Jad) dvial) A3 gud) (e Caniadll 5 gkl
pale 7.88 &b 824D e '

BA e il pile 0.8 3:S il Deaall s dsalill il 4 e 5 (s2) A3l Jan sl (5585 (d) Jsaall il el
Denall Gl o gl 4y aile 17,63 &l Gilall QS 0551 Jane el slhae) 8 2,4-D (e 1A aale 1.5 S5l
e il 5 aladl SIS (5350 Jane ellae) 8 2,4-D o 0 aile 1.5 5855 BA 00 0 axke 0.2 38l
35U BA G 1 pale 0 5SS Semall (300 Tass gl () 4kl Jpanll il sl Sy pale 11,88 Al Al 4l
2ile 0.75 &b Apalill Al (o Canivuall g alad) GalISH (3558 Jame il Jac) 8 2 4-D (e 13 aale 385

Go Tl pale 15 S5 BA e A aale 0.8 DSl Deall (Sl o sl) (55 el 4w Jganl) il (pa g
el (A3 Lo ol 4l axle 11,75 &b 8k G515V e Canitasal) g Caladl QS G 36 Jare e slac] 8 2,4-D
GISY Gila ¢35 Jame Lol 0l s 24-D e A ke 3.0 5 1.5 G xSl BA e U ik 0.2 Sl
Seaall I3 Ll vie Glall GSH (550 dae B8 S cps B aale 7,13 &l Al 35V (e Ml il
el 113 &L 3 24-D e Al aake 4.5 38 5l s BA (e Al a3ke 0.8 S il

gl (Slaadl T sl (355 (ad) Jsaadl il < jeda) i aul) dyadl &8 sl gy oo 3 S A1) Tl Y (e
6.50 &l el LSl 5o Jama e slac) 82 4-D oo A ke 15 38505 BAGe Tl aale 0.8 S L
0588 Jama JB1 2,4-D (' il aike 3.0 5:Sills BA (e ' akle 0 Sl Senal) 33 Jasi sl ae ) (s pale
pale 1,00 s (i) Lyisial Ay sudl (g0 Caninsall 5 Cilall LIS

61



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

O\ul\nﬂb‘éja._\,ud\ Jﬂﬁj@&\&\.ﬁaﬁu\&"\)ﬁtjﬂ‘j\ <ils 2 4-D O il N ‘}:\S\Jﬂ\o\c..b'igéi\:\ﬂ\ 5%y
e Adlad) S) ) Q\‘;éwﬁ;@\mquﬂ\ all Jea gila <) 45@\(18) Lol ehﬁj\ Jare Jal&s ) ool dlad) 581 i)
LI Jay joo cilabuadil Eigan ) "hoge 3 SlaSy Y jail Aagis @llh g QWS st g ) ) 28 2 4-D
Gglmmgnxmdn S o) e Adlad) 30 5l o) Mlcanl das ol (]9) wﬂl&]\c.muu}aruw}}d\d)u;\dbujhj
GL.«JJS\W\GJQLA‘).\S\J&"Mc MU\DM\}A.\ M\}\ﬁ\ﬂ\umd&aw@\&)bﬁ\w
T2 24D 0 iy (20) S r N SEA N Gl o] sl oadl plt e S og Len LD
(13) G (4855 o) Lo LSIA Riagh 3 Al IS e 531
Lﬁ‘ )'.\S\)S‘SQBJLU']\ O s S gl g AliaS ¥ 30 5 o )il YA e oS Gl sl gl () Jasdy
JLMGA"LA\M\&AMLS}MLJ\JAS\UABAMJc (6} Zl)yﬁ\wsa"bh}yu}aﬁY\umuchA@_m
dA:u.J\ (22) c.);b‘\;;d)na)a\u,a).\i\éc‘u\y;\)] 2|p} K”‘].}MJ\AA @MUA‘\JNML\J}\ m—\\).“ 4.9\))
u\.f\::umy"\A;Lf)})m%\)j\h»jgﬁuyw\Miﬁjo\}g#\ew‘y‘;ﬂ"h\.ﬂiﬂd}u&}&\ﬁ);ﬁ%&k@\

(23) s
A21,30 (e onan) Al day ISl (g k) &6l Jana A g JANIN g LN £ 3l £ 939 2,4-D 9 BA 3815 sl — 14 Jgaa
BA Jas L ey 2,4-D BA
i) diinll Loy 5o 38l )5V PRV B S A pale
0.00 0.00 0.00 0
0.00 19.75 28.75 15
9.31 7.88 17.87 28.75 3.0 0
0.00 2.50 6.25 45
0.00 0.00 0.00 0
18.75 70.00 118.12 15
37.23 35.50 65.75 68.25 3.0 0.2
26.62 15.00 28.75 45
0.00 0.00 0.00 0
59.63 97.00 167.12 15
40.42 18.75 34.50 58.50 3.0 0.8
13.12 10.12 26.25 45
3.056 10.586 Jalsll | S.D0.05
15.02 | 27.71 | 44.23 £ 3aY) Jara
3.056 ¢ >N L.S.D 0.05
O oo Al day Sl Gilal) ¢yl Jana (B g JAINEN g LA £ 58 € 639 2,4-D 9 BA 3815 - 4 Jsss
s
BA Ja Ll ey 2,4-D BA
i Bl Ayl [ AN 3,5V REE | ek Mk
0.00 0.00 0.00
0.00 2.25 3.25 15
1.01 1.00 2.00 2.63 3.0 0
0.00 0.25 0.75 45
0.00 0.00 0.00 0
2.25 7.13 11.88 15
3.96 4.00 7.13 7.50 3.0 0.2
3.00 1.75 2.88 45
0.00 0.00 0.00 0
6.50 11.75 17.63 15
4.42 2.13 3.63 6.38 3.0 0.8
1.38 1.13 2.50 45
0.342 1.185 Jalsll | S.D0.05
1.69 | 3.08 | 4.61 £ 32 Jara
0.342 ¢ 3> L.S.D 0.05

62



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

AN
/ P~
/} / Y‘)\\\. -&—0.2

00
o

(pile) Sl 013
g

B
o

aaianal) (Sl & gial) dgeadl) B BA 5 2,4-D) 381 55 oo A Jala) il (1)ded

OIS 55 Aty BA ge T aike 0.8 5SSl pe Aalaie 2.4-D e U aade 1.5 Alalaal) (35 (1)JSEN G
S5l o A BA O il aale 0.2 5SS ge dlaliie 2,4-D e 1Al akle 1.5 Aldlaall 2 % 56.49: Sininsdll
0.8 &0 2,4-D (3 "l axle 3.0 Aleladll e BA 00 Ul aike 0.2 385U ge 2,4-D e 1 axle 3 Aleladl)
A aale 4,558 die i) GSH Jane i) Baadl s %5167 il Gaaiie GallS dusi BA 00 i aile
P ik 0.2 S e 5 2,4-D G S50 el ae A308e BA (0 T pake 0.8 58 ) g "SMAINR 2,4-D (e
%642.18 A BAG

JN
RN\

3

% ) =0

;1‘ 3 ==0.2
2 —te=0.8

1 \
\-

Al Al Al 48 Aabia A8 gu
Sl ¢ 5l

Caaoeal) (ullSl 4 gial) Al 8 AN 4503 £ A g BA 35815 G AU Jalatl L8l (2)Jsd
SIS el e Aaalil) Al (g Cannall G (5 Jaee (3 BA 00 A sk 0.8 S (i (2) S
Gsii BA 0n i aale 0.2 S o Ll IS (e BaaSl 5 %43.76 Gy 8l G 5Y) (e Canisall QST BA
.%29.92 4wy Adlall 3l V) e anfiisal) IS e Al sl e Gantiisal) KI5 g Jara u—“

63



2012 / (ale / 2 ) asmd) - dilad) Alaall — dalad) ¢34 S Arals ddaa

120
100 B

(prde) cadst 0139
5 8 8

0 < o o o
Ali A 418 48 Aoivia A8y g
il £ 52

. Gaaliall Gl dgud A DAY 4503 1 3aY1 9 2, 4-D 5aSI 8 O AR JAIAN 56(3) JSé
2,4-D (o S (i 2ie 4800 81 )5V e 2,4-D e S/ pale 1.5 38 5l aie dlil) dadll (§ 585 Sl aia
sie Al Aadll e 3/ aade 1.5 3 il wie Agalall (31 5V < i UK 5 0 68,149ty Caniusall GallSI (35 Jana
A/ pale 4.5 3l vie o) yiall 48 gull yie Ciausal) QS A Cumidil 5 9016.73 Aty i/ pale 3.0 583
%35.11 Ay (g sa sl o S 5l s ie dpalil) dadl) e

64



2012 / (e / a ) asmd) - dlad) Alaall — daladl o304 S daals ddaa

Jéw\
auall = s Atropa belladonna Lisadtll by (S (e s Al Gl s amy # U1 2011, asls i 158 ¢ gaeladl -]
iy daala—de) ) I IS el dls ), In vitro )
Atropa Usdull Gyl y Jaala g ol 2005, Ssabull Ciada g &l puai Con gy Jile 5 plI1S dans (3558 Gl 2w =2
dae) )l aslall Adas) o pdSAl Jaal) = bl Jala g gl Glaia = Juill g del 3l aeld 5,88 belladonna.L
. 80-75:(1)36 48l _al)
3-Tripathi , L. and J. N. Tripathi . 2003 . Role of biotechnology in medicin , Tropical Journal of
pharmaceutical research , Vol .2, NO.2, PP . 243- 253.
dadla, clall gliac ) g AtV LOIAL Ae) ) ) o dvad )l aaliaddl 1990, mlla yiine, jac 5 2w lladll 2| dasa—4
LG, el Gl g Mall alal) 5 35, Jaa all
5-George, E.F.and P.D.Sherrington.1993.Plant propagation by tissue culture .Second Edition
Exegetics Ltd. England.
6—Hedden .P and G. Stephen. 2006.Plant Hormone signaling
7-Ramawat , K.G. 2004. Plant biotechnology .Printed in New Delhi .India.p :50-62.
8- George ,E .F, M.A.Hall, and G.J.Klerk . 2008 .Plant propagation by tissue culture practices . 3rd
edition . Part plant growth regulators. Auxins their analogues and inhibitors , pp 175,185, 186 .
9-Hopkins , W.G. 1999 .Introduction to plant physiology ,2nd ed ,Johnwiley and Sons. Inc.USA.
iz gl g QLS (5 65 (8 ¢ g all (Al ¢ Jadl s (AR dass sl Dl S 5850 2010, 2k ee Has o gl —10
Lads — Aol A _dsii) ad yiivale 4l Saliva officinalis 4 el il 3 Akl Y Lanial) ld LSl
Az,
11-Wei, ZM. and Xu . 1990 .Regeneration of fertile plant from embryogenic suspension culture
protoplasts of (Sorghum vulgarel.) . Plant cell rep .,9:51- 53.
12— Slater, A., N. Scotee and M. R. Wand — Fowler .2003.Plant Biotechnology (the Genetic main
Pulation of plants) Oxford University press
. 142-137 e, b ool aala de) 1 A Al AVl 4ol 55 2003, 2 Pla 6 S8 oed —13
Papaver (HaGall Sl (e 4pid ) gall Dl glal) any 2B 4l )3, 2008, gled) ue oy, S —14
iy Aaals e ) )l A4S — ATl il piuale dllu ), ol aual) = la somniferanm.
alall Sl g adl aalaill o ) 35, ladll Jalat g asanald & cilindat | 1990, 2ea) Aoy Se cut g9 Cianae Ssaldl —15
Gl
16— Taiz,L. and E.Zeiger . 2006. Plant physiology . Sinauer assciates , Inc . Publishers.Sunderland .
17— lbrahim, A .l. ,A.E. K. Mostafa, A. M. Amira and A. E. Asmaa .2009. Alkaloids production and

Organogenesis from callus of Hyoscyamus muticus L . In vitro . Journal of Applied sciences
Research, 5 (1): 82-92.cairo,Egypt.

18- Trigiano ,R.N. and D.J.Gray. 2000. Plant tissue culture concepts and laboratory Exercises CRC
Press LLC.

19— Corchete, M.P., J.M. Sanchez ,M.C.Cacho ,M.Moran and J.F.Tarrag . 1990. Cardionlide content
in cultures derived from root and leaf callus of Digitalis thapisi L. J. Plant physiol .137:196-200

20- Cellaropra ,E.R. and R . Honkariv . 1984. VVegetative propagation of some Medicinal plants
Through Tissue culture . Plant tissue and culture application to crop Improvement .Czech Acad
.Sci. prague.pp.515-516.

21— Mineo,L.1990.Plant tissue culture techniques .C.A. Goldman,Editor .pp:151-174.

22- Krishnamurthy ,K.V, D.A.Godbole and A.F.Mascarenhas . 1984.Studies on a drought resistant
legume :the moth bean vigna acouitifoliu -1- protoplast culture and organo genesis .plant cell Rep .
3:30-32.

23- Goodwin ,M. 1985.Introduction to plant biochemistry .Second edition pergamon press. New York.

65



