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A mall A ade Sl e ) Ae)yy ) plant tissue culture Al Aawi) del)) mllhias uly
sall Lials gty bkl e DA lgle Sl Cigyl i delia 49 Lleg b in vitro
e Jpanll LlSal calil M egpndll HEY) Jlae 8 dalgdl culipdaill (pe 3paal) A3l 038 @by (2015 ¢ o dpanall)
LulEll BV @il oo dasS GabaVl e Ay e Clae Gl iy ABladl SBlall e S e
palall gl iy . (Bejoy et al., 2012) cblall jES)y dah (i iad Al Sbseiall Wl 8 Ll .(Torres, 1989)
AaaSs Ao sy Apmula A¥anag ks LS He el Aphall LA (e 23a] A Aoy Dl slaa¥) G elala) 4n)
deyie Ll A8lal) dauaV) de)yy caaidy (Malabadi et al., 2011) 4l Jsmiy S G50 slall Jlae e b2
L Jae 8 Leihass dal e Adlisal) A5kal) CUE daad) Clatl) led Craaainl (Al 201 ¢ huadl) 5,80 GGy
.(Collen and Edward, 1998) leis LS clbilall sy
L) & ewns Brassicaceae duwlall Alilall ) Brassica oleracea var. italica Sy bl agas
saiial) 4<ladll 4 Calabrese aul L) Lae LS Sporouting Cauliflower « Asparagus Italian « Broccoli
I Jile Jaine s M zling 3 alall Jlas e gy ol ausall dualae o JSgoll a5 (2013 <0558l see)
b Rl £ V) dleady Sading comsil) 0S5 558 YA Bl I daar s Gy gpemall sadll Al o s aal
0o ol @l g (2004 coma ) Ay SO 58 ghed Ga Lo il 13 Z L) ol (S5 dphal) Gla
Apadll a3l aelyll ok (& a5 U85 (A il awdildl (I mdW) Ol G Lo Ll Zaln (Al s da
Alellly Dlellly Lnlidll) oAV Jualaally 45)ae Lpplall Bl Jualae 8] e 25 daaill 2l elds xa
Cligalill e aal) o gsind 3 clyyg) ool alies 3 L dlall Lalill e Lelatiad LSy 8030 Lalidl e (Liinall
ama J2 A (alid ) aey Lad Jealy 3 oSy Anaeall jualially (A, B1, B2, B5, B6, B17, E)mbis Jis
sl Ganls 5 C (palid o (Mol (ginad) ild clg padl) e M550 25 LS L(Thapa and Rair, 2012) LY
<A\ (Sulforaphane) sl (Sye Lie Hraa a3y .(Yoldas et al., 2008) clisi g \y (8 a3l Cpanslil
e W cadl )y (Glucosinolates) cul i) sl (e 308 il algial¥ @y layudl salian (ailiad el
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Indole Gl e gsing IS . (Yagishita et al., 2019) ¢ Asaail) canll il 2285 aa anlls Lol pia
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-(Owis, 2015)
lliia Cpady lealil 33l Gapsd Sl e aall lede Cupal 2 S50 cbilal Aakally 2 L,
& Sl Dbl Al i) adad e GallSl) Glaatial e @luhall gaal CuSay dpaall lee e (e dae ]l
Juadl ols <0.5 ppm BAP s NAA 1.0 ppm e Bl e gl 8 NAA 1.0 ppm e sl MS L
clds oAl Aup A, (Tilaar , 1990) saad BAP 5.0 ppm e (gslall MS dany g8 Zgpadll ¢ @) il Jas
BAP ;5 IBA (e difie 3805 Lo Usla MS dawy ) ol 7 e 550 <ol cuhald Ll et il ol
BAP " il il 355 IBA 7 i aale 3.5 dilialy acaal) Ll sa QISH Gilaai elamdl o) ) il el
Tl ek 255 IBA 0k 0.25 e golall MS Loy e G oY) 8 At g ) QS 1 e
ALl cbilal) =)y BAP 1 aale 155 IBA 'l aale 0.25 e golall MS s o laydai & e BAP
MS L o as 14 jeny S5l @l 31 e ada pumg 235 <jelils -(Sharif Hossain et al.,2016a) L
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&l lall (Murashige and Sk00g,1962)MS by ¢ an 30 law Lo lgaas Latans dabaall 5l ey
4 Culture room g3l abe & ilimll Calsin A48 [ 554 54 Jinars “aw 100 lginw 08 3 sail) cilakia oha
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e) 4kl cBa¥) e 4-3 Camay GalSI Elaiud (mpaly el cliady Ly aw 1.5 Jshy 4l i gl
el @lds o 100 aan dalay Sl 5 Glaaial) Jas (e P 30 gl e san e S bl e 53,k
e L dlalsie o) baag BA 5 2,4-De IBAC NAA el clabiia (e cililials leaas Luld MS Jauy cilisSa
poh LSy Al oda 3 e gl il Casay ) 1ol

MSO
MS+ 1.0 mg L™ NAA
MS+ 2.0 mg L' NAA

MS+ 1.0 mg L' BA
MS+ 1.5 mg L™" BA

MS+ 2.0 mg L1 BA (Sharif Hossain et al., 2016a)

MS+1.5mg L* 2,4-D
MS+2.0 mg L* 2,4-D

MS +1.0mg L™ NAA +1.0 mg L* BA

MS + 1.0 mg L™ NAA +2.0 mg L' BA (Azis et al., 2015)

MS + 2.0 mg L* NAA +1.0 mg L™ BA
MS +2.0mg L* NAA +2.0 mg L™ BA
MS+1.0mgL"2,4-D+2.0mgL" BA
MS+1.5mgL"2,4-D+1.5mgL™*BA
MS+1.5mgL"24-D+2.0mgL" BA
MS+2.0mgL"24-D+15mgL"*BA
MS+2.0mgL"24-D+2.0mgL" BA

MS+1.0mgL" IBA+2.0 mgL" BA
MS+1.5mgL"IBA+1.5mgL"BA (Sharif Hossain et al., 2016b)
MS+2.0mgL" IBA+1.5mgL" BA
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La¥ly ARMY cad ) akd (o GallSh) g 55a (S Elaaiud

e GASH Ganind dilie 53 dabaall JSop0 Gl e Alalivdl 1Y LN it i) e el
(1 dsaal) BA52,4-Ds IBA s NAA Lexied) sail) iladaie 3805 cadlialy aleall MS daws mhan e Lie)))
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............ (Brassica oleracea var. italica) S, nll cubils CaA)

Aalida gai cilaliie Jagie aball MS by o 4l italica

abs¥) A8 s i)
530 Glaaiu) | adadll s 530 i) | gy e ilalilas hagja (A3 uasl
Elaaiuy) [ oallay [isg 154 el | () o | i} &*“‘.
() | (B | e () i) (A9
0 0 0/20 0 0 0/20 MSO (s aal)
23 33.33 5/15 17 58.33 14 /24 MS+1.0 NAA
0 0 0/14 16 71.42 20/28 MS+ 2.0 NAA
0 0 0/12 25 16.66 4)24 MS+ 1.0 BA
0 0 0/12 16 31.25 10/32 MS+1.5 BA
0 0 0/12 0 0 0/25 MS+2.0 BA
14 53.33 8/15 13 54.54 18/33 MS+1.5 2,4-D
0 0 0/12 14 75 27/36 MS+2.0 2,4-D
0 0 0/15 19 70 21/30 MS+ 1.0 NAA + 1.0 BA
0 0 0/15 25 55.55 15/27 MS+ 1.0 NAA + 2.0 BA
0 0 0/12 18 60 18/30 MS+ 2.0 NAA+ 1.0 BA
23 40 6/15 21 72.72 24/33 MS+ 2.0 NAA+ 2.0 BA
0 0 0/12 18 83.33 20/24 MS+ 1.0 2,4-D + 2.0 BA
16 66.66 8/12 13 75 18/24 MS+ 1.5 2,4-D+ 1.5 BA
0 0 0/15 21 75 18/24 MS+ 1.5 2,4-D + 2.0 BA
14 20 3/15 18 50 16/32 MS+ 2.0 2,4-D + 1.5 BA
0 0 0/15 15 72.72 24/33 MS+ 2.0 2,4-D + 2.0 BA
18 14.28 2/14 11 100 78/78 MS+ 1.0 IBA + 2.0 BA
0 0 0/15 12 90.90 60/66 MS+ 1.5 IBA + 1.5 BA
0 0 0/15 14 86.66 52/60 MS+ 2.0 IBA + 1.5 BA
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G s Jahy el Glaiie cilgias I ALY dppadll o800 L& 3 oLDAD Totipotency Aglall
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2aa gl ne daal 5 lalu anls lgba 48

; Mohammed and Al-Mallah, 2013 ; Jennifer et al., 2004) Ll e ALl GlSLl acn e Sl
-(Handayani, 2014
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< ran AN cayslly Sl dppall lall ¢ JoV1 daskall (¥ 3l L5)shaisall dae )3l

drala L galadl anlly Jldl aledl) 5yl A5kl A5Lal) bl 3 cligls L(2015) asb) dese aBlS (o daall
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+(2013) apSlle asd canall ae tdibue Loty ccue Glall S Cagene Dl Olasds ¢ Pla Jlabs ¢ o
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.276-261:(26)

i Gliandl S e Lupinus albus (aan¥! Geesill clils 3l (2018) @)l Uy ¢ ong fsaledl e 2aal caane
102-95 lall aglal AN _alall jaisaly gald 2ae /bl g8 (5)27 . Lahald Akl
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Regenerated of Broccoli (Brassica oleracea var. italica) Plants from
Differentiation of the Hypocotyl Stems Callus of its Seedlings

Safwan J. Sultan Amjad A. Mohammed
Department of Biology/ College of Science/ University of Mosul

ABSTRACT

The current study produced broccoli plants (Brassica oleracea var. italica) from the
differentiation the hypocotyl stems callus of its seedlings and succeed of their adaptation and
transferred to the soil. The results showed the difference in ratio of callus initiation with different
type of plant growth regulators Naphthalene acetic acid (NAA), 2,4-Dichlorophenoxyacetic acid
(2,4-D), Indole-3-butyricacid (IBA), Benzyl adenine (BA) and their concentrations which used in
this study. The interaction of IBA and BA had an efficient role of increasing the initiation ratios.
Murashige and Skoog (MS) medium supplemented with 1.0 mg L™ IBA and 2.0 mg L™ BA
superiority in registered initiation ratio reached 100% after 11 days of the cultivation, and with its
continued growth it produced typical callus cultures. The continued of callus subculture on the same
initiation medium led to spontaneous production of 142 shoots produced from 50 pieces of callus.
These regenerated shoots easily rooted in the MSO medium with full strength at ratio 100%, and
with continued growth and formation of efficient root groups, they were successfully adapted to the
soil within the pots in the greenhouse.

Keywords: broccoli, callus cultures, spontaneous differentiation of shoots, adaptation.
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