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ehaY) sday cllalud) L lge g3 die Ll spaall el lasiul (Sag o(Kloot, 1984; Warwick, 2011) & f 43 5:dae
gl (e AL CilaaSy (LI calgl) Cilinalisilly caaall dals dstedll jualiall (o 5 ClaeS o (ggind lgnsen
.(Abbet, 2014)

S myrosin ¢uie el wiil Lelgay ) Sinigrin: lagsSolall algial pe zalll @ DU A3 Al deadas ol @il ey
a1 13 Jee @l iy Cun mlall il o Jal o ) elally aedall 13a Cadug eyl elal) dila) die A< oSy
sy coall iy ¢ gl Jlfilly (a1 dadlaal patiy s AN el Cula ) 50S Ak dsal mnll i
.(Kloot, 1984; Brown, 1995) (Riboflavin) cpédagull ailgay &l Caupnl slias sy (Aulllg cas)

(elai®Y) Lglymna o g Lo 13y ciiihanll c¥anlly i) cilailall il Sl tall Sall dpdll L) e
Ay Bl 5l ciegy3all gl e oalaal) 5y sl a2 s ) Al ciledy 30 ALy Blasg slag) e AN OIS L
bl dadY) del)) Bl Hlasiny Slad) e aaall cagat) A Al bl Jags g dpatl

JayaSree et al., 2001; Kalidass ef al., 2010; EI-Nour et al., 2013; Kumlay and Ercisli, 2015; Elaleem )
(et al, 2014

DBy daati (yagias Sl @ligeall (e LIS le liall (Plant tissue culture) dslall da ) del)y &l slass ) 2
LoeaY) @b cbilall Lali, (Anish et al, 2008; Ivanova and Van Staden, 2011; Bejoy ef al., 2012) bl
O LV aras Lula Lgalatiie (g 52l hainls lgman Ao Tange Lgie 2aell 35l g5l muaal Cum cdpaliamiVly dylal)
¢Wdall 2a) . (Barthakur and Bordoloi, 1992; Malabadi et al., 2011a; Wang ef al., 2011) o) ylaal 4l
Dl o B BaaSy duesing Aoy Luapha AV g Al liShe el Al ALl el e 22a A i) Aol dslay
e ) Alall ligayell S . (Bejoy ef al, 2010; Malabadi ef al, 2011b) diull Jywais 5l (50 alal)
o Al dpall (g IS5 e iyt LgisS sisall alsall (o on SY) dpanlY1 QS Ui Clilae s el )
Al Bl daplall 4 bl gatny Al GlSHall (e sus 4 (calluses) cwldilly saaall aelpll 8 i Cua ccalal)
Ls sl 23 .( Kim et al., 2016; Khafagi, 2007) lebaliiue b Alad sslall 3a35 Jje 20lSe) 3 age 90 13gls clan
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o 2nss Aaagmaally (Bhally aLal Dy b el Ghasll b 55 sy WS ((Davis, 1965) allall Jsa (e paall & Jaae
Aol ST ool 138 aas5 (1995 ¢ sS €1999 lle) Nasturtium Officinale R.Br il glsl & Ly &5
Lad Ljgan e Angial) Ghalial g (an Slinag coleng (paen) L3Il Glbial (& 355 o) Jald) 8 Dl
.(Mouttarde, 1946; Cartier, 1971) ghis sall i Sl Cauaiia G o)l pan (Sary lasis HIAT G a3

e cbls wasig Nasturtium sl (uisg (Brassicaceae) Cruciferae il ol A adll ) jisjall cils oan
elian D ) Baaa lails cdady 3heVls cBlad) e saclie dacli cilyas i gl celusle e bl Wil Luinl)
N el ilgadl sane glgl uall 1aa ) i .(Davis, 1965) Ll danc dunsiic @y b aaas sl
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DAY ey (2n= 32 aall saly (2 JSA) (A5 S e Aaline iaa 25 Jisa) leaas o S8 Clin (a3
.(Davis, 1965; Ali and Jafari 1977) jsa s ol (e Ll il

N. Officinale R.Br s _al) il alal) Jeiil) 1 Je&l)
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.0S¢ 3000 2500 dfigun
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Glbl sl Lalay il B daall 038 i)y e 1-0.5 Jsb ALl diall e Jomnll cyolll aubaii o5 o5 ¢lgoasis Jag lly
Slo Js—anlly JESY) Cargy Jfie (4 2 <1 0.5 <0.1) 3815 BAP (50 o ae MS il sl e (5513 (553
o ) Ko Aol ymaty ala IS 8 ol 6 dely 3y elldg A8l saie 30 JESY) 3 Aeadisdl aladll sae gl s pcly
iy i) on et e k) e S mall aehull sl S5 ISV gl 15 emsting cagal S 3 otiadad 55 S
LS gl Cay (ke i g5ad RS Galsal sl paal ) Clls o e ¢ g saal gl ilud) MS Jany )
st samal) il e Jpanlly (L ) Lgaaly cllyg 1 g gand saal L Balas ¢yl

roullsl) (Ao J puaall dlil) adadl) de )y

Oa9 cps 1 = 0.5 ooy A5 Gallaa adady Ay adady Al die ) zladll 8 Lo Uliaa l) @bl ey aolals o
Jfga (261) 385k 2,4-D cpoS6¥) 4] Gladl MS (gl gl e (g Lkl o duala il b e &
Alldg 55 IS Aadad 36 de gyl adadll 2ae Jausgie il Gus «Jfge (1 0.5 <0.1) 381k BAP sl oo iVl
Lala b clehl cn il L 585 IS Gl 185 cusal IS (8 ekt f ¢ 5855 IS0 LT 9 5 ala US b o 4 ey
Aald) Lyl Gy gl

: Alasy) Jalal

23501 0.01 AV (gie de plal) Jidas 25 ey Aail) aill (ylaadl CibaiVlg Jawsgiall Cluay ilas) Al s

IBM SPSS Statistics  JAlasy) malinll aladsuly ¢llyy Tow way Anova 5 One Way Anova ey dalall

.20.
:Addlially giladl
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LS Sl (lg aa Ll ae dagine g dll culS Loy (Al ) digased) 3SHAl e dnlall a2l de))) (e Al ao)yll
3 J<ally (1dsaall ) BAP Jfis (160.5) 0S5l 8 &8 saall JES) (e dailill aclpll A6S e jodall J< a5 Jas )
(4 Il

Ot ul) alads ) Laal V. officinale R.Br (s )l goill b ad (10 Brassica napus gl Je el duly cuiy
pebll (g S ST (S5 G atl i€V (e diida 3815 ge VL ol oansl Jfie 3 -0.5 G sl S) BAP
0o Jfie 4 alaaii G Yin— Xin et al, (2004) il Wiy .(Lone ef al, 2016) clall 28Ul sl del)) (e 5aal
Dhae sl Gy s (Sag N officinale RBr (g jadl gl sie achd) (€35 (il Q] ol BAP fui€gil
O 2l ol Jully el Aalal)  Jsael) (gimall (e fig 8 (Ally ap ddamal) Al aglall CBlERg (g paal) gl
VA Gans b galy dili

8Ll A lae Yol Jaly o jily aslas €T b€ )5S0 Cabise Ldaad) B! e < aal aelyll @l el
seballs Banaall achll clay (5 J<ally 3 JSall ) Lganag (3s¥) Ala3 )y LS ((parall S5 B3l aehll Joka bl
LAl il ES) pe Al aehul) ABS il L Ugiel) ) aa Jo¥) gansl) (e dardinadl) 5SI5 paes A ghaa) lasil) e
Cun Ll o Ll bl &5 lhe s g 8 o Al 300 ASaug aas OISy AAESy ua saill Zna cyalil
s O s clulyy i Clisayel) dsags 83kl Ao UK ) pebal) 2ae B3l Leiy caal i) 8 acyll Jgha ol Jasgl
Bhalla and Singh, 2008; ) still sall jee o aaicl Al all Al adll (o Aiide gl 2 lajll 8 55K ddee
il culy ((Gerszberg et al, 2015) NAA 3 BAP lgiag clisayell alaan ) e XKy ((Cogbill ef al, 2010
1 & & LS (Ovesna ef al, 1993) sl &ias il e 35K 3 deads ) 25l adadl) iaf Lovie Jaif
la il Calidsg (Jain and Ochatt, 2010) duslall achll sais HBS) Javial SESY) oy 8 iliaSoinll 208505 . Candl)
i as ISy (s BAP (Sl (e diaidin 3805 phdial o pagpaell dasall & Gas s AV Sl g 0
s dus e Sluy ae il oda adlgig N officinale R.Br gsill xie de g ) jal) ALl daal) e saas dails aely
Ny Thymus hyemails \gias UL (e 232)) sie achll IS0 4 _aidie S5 Kinetin g BA (uSgn Wl e JS

.(Faisal et al, 2006) Ocimum kilimandscharicum
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BAP 4ilida 3:8) 5 393 50 MS gdiall gl o Adlud) dad) Ao ) (e Al s ) dae o gia 11 Jgaadl

L as BAP (e S
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MS
- a3 2 ac o JS12 e 5 4ad ) 31 a2.66+0.82 0
. Sale yomal sl ALAS 3l o
- Aall e u +
2-1 sdall Gan a2 R b15+0.71 0.1
, el mal ok Aias 3, 4
4 e psaall o e +
5 -4 Oa ystall pany o 1 S 4 s b14+0.71 0.5
. sale yumdl o5l 43 35l | 11.33£0.82
A Ga sall otE o
5 -4 e ol pany a~0.5 e S04 2 1
Gale pumdl (sl A8 3,
- +
0.5 e Ig e d6.33+0.42 2
Gale umal o5l AaS 31
- +
0.3 514 e e4.66+0.82 4

0.01 A8 (5 giena i (g pira (58 Lgdn 2253 ¥ JIS) gl (gl iy ol 555 A pd)
del)y 8 IS e 53 ol Jalall a3 G cely 3l ag 8 pal) laliie yon ) Bagally anll il e Sy

BAP, lgies clin€gn ) a5 3 ((Hunter, 1979) dday) achll S5 Jara (o hag ¢ saill e ael g cda )
Sadins ) LA oLl a8 palis Ll eyl aae Balijs (38l LUSY) clibee 8 g5 ) (us$5 8 Laga |50 Kinetin
.Gray and Fischer, (1986) 44 L)Ll L 138y cclall e saa cilgar 583

|
|

N
BAP (1 & 0.1 4dl) ciliaal) MS Jagll e e )30 ¢ Al as ) ) aukali 4 JS&)
Al-Awad et al., — Syrian Journal of Agricultural Research — SIAR 6(4): 11-23 December 2019



17

2019 swassd/)s¥) G5US 23-11 :(4)6 Lo LN Eganll g Abnal) — (19 3 5 292

SSEN Ty B g gall LAY Ay 45 jl8a (ppaS oY) 352 00 sl o gl) o ACdial) ooyl 5 JSAl)
By (6 JSA) 2 (93 poanas ol cilacly da IS8 Goas Gsu MS (s3aal) Tagl) e SESY) (e Aaslll pelll cuad
selialiy ¢ uial) Hla Ay (ala) Glass (b bl sl o lgie))) die %80 Ay haldl (L) Al didec Cina
LSl @l Al 3 Jgaas ) dinll) e 330 e i) sda il B o7 JSall) Sl el 8 ae gl dels 16
ol 8 dn ) delyy Al Hlasn ) iy 4l ) &l o3 5 .( Baydar, 2000; Gok and Ergenoglu, 1996)

coasall paall lilee U ) dalad) (g0 daaY Gl 8 Lgalatil lghaing ¢ ual Cigy jumpall Gl o Jgeanll

Al dry a7 JSAN L gudall g saaal) sSig MIS (e L sl g il il L6 JSad)

S e da e 1 4] Glad) MS (ghaall Jassgll sa (ISl <l Jay ol of (2) Jsand) 3 damgall Sl i
(83.75% Aalall skall dely) (o A3l QY UK At ity Gm BAP (i€l e Jfge 0.5 e iYL 2,4-D
Lyl o3 cagalin L asld Jawsl) e 3l adadll ey (pe a3l %66.75 5 &ysll (Dlas del)) (e AnUl) %75 Lpasil) et
e 2,4-D (e e 1 4l Gliad) MS Ll e Gl J<&8 ad Cam Ocimum sanctum gsll e cusal o) aa
iy 13 485l (PDlaes &5kl Sad) (e J< i) LIS IS L(Jan et alk, 2016) Jfgs 0.5-0.1 o cmglys 385 BAP
A iy 13 A8l adadll del)) e gl G OIS Ly A8yl (Plae GallS (z) ranly cdtall ol yuzmal (gl (ASulain
ST ial) IS Gan ¢ ESY) dlee 8 aadiall Jial) Ll el Al @l S ) aay 885 (8 Sl ) S 0l

Ak dad) il 31 ey (3hsY) Dlae Ay EDa; Kula
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WA Gamat b liially Gl (e A0 5805 plasial 4aly @3 Al jpall ) Sl (R (imipas agay 38
il g jall (S eall gty cariiaall Sl Uiy dudoal) Aladl) (B AY a5 e layils Cilidg alual e
O BAP €l ae NAA (i1 (e dugloaiia 38055 alads ) f Brassica oleraces L. g5l e cupal il
Ahmad and ) deasi el bl clalll ciss jeaall dely) (e ey clldg gl 13a die GullS) J< &8 s yatl i)
oo dmiiie 3805 ae i BVL b WSV e datipe 3805 aladn ) of Al il cadl Ly ((Spoor, 1999
Gyl dul ae Luhll 3 cagling N officinal R.Br g sl gsill die Gl (<85 (] Juadl) oIS clin gl
J<in e paia BAP (i€l ae iV 2,4-D (S alasnud of cadl il all Aladl) o glsl D5 e
Ly .(Dubey and Gupta, 2014) axsied) bl giall iy AY g5 (pe lia) Cusing dusg paall glei¥) apen sic (WIS
i sl p Gl JCnd a1 Sl ggaldl o Gug el cilall lgads dluadll dads glsil 3D e cupal duls o)Ll
AL-Naggar et al., ) 2,4-D e Jfgn 1 alaii ) vic 2alal) aladl 51¢2,4-D (e J [ie 0.5 anai ) Levie claldl

Indol-3 acetic acid , Naphthalene acetic acid iV (e e alasiul of ) il duln o)lal W L(2010
Llaf die G J<a el Joadl it el (BAP — Kinetin) clinSsi ) e (e s ae HaiVL ((NAA, 1AA)
.(Bano et al., 2010) dwlall dluadll e Brassica Juneca (s

OnSsindl e Jfae 0.5 4] Gliaall siaad) Tl e Z8y5l) (e 5l A8l Sal) dely) (o Aailill Gl adad (<5 Ty
el it e Gl (< A cuaiily lags] 4 ae VI JSIG A8 )5l (ullS Ta o) L cel) 3l aliadl a5l 3is BAP
Cuyal Al ae b sda Caglin LAl ead Ao U Ayiajl) saal) Caliy ¢SV o gl 5855 80l deg ) hall Al
G0 galadl) gl Gualaal) agal) A it Gl <) L) Gl (o cuing Brassica guiall (e ddide Lalail & e
Khan ef al., ) cliwSsY) e dilide 3€05 ae i YL BAP (e diide 5805 4l Glad) MS Ll e dely3))
3535 ae «lisasell 385 caationdl L) gall ol iy cadia) GISH I8 s of Slaa) ddatl il 85.2010)
Aalall Al e il QSN dais 5 g paal) il die (SN R s T Latygs calalad) 038 oy Tl
Ay padlanu) Slad 8 4aaiily MS sl laugll e
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0.01 485 (5 gica i (g sina (34 Ly 2293 Y JAS) ol (gl oy & 345 A ol

—
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iy b gy lieh)) o ey cpie Ll o Baliall Caags @lldy Lgnalify 55K (a At o) Jain 8 (g el
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.BAP, 2,4-D (1« dilida 3S)5 393l MS
aalal)
g ABDU (i daals  NaSTUrtium R.Br jupall puisd Sl ggiilly Sall g5l 4uhs .(1999) qille gl
Ao 152 45w (e (Ao Aeall) Loailsis Aplal) L) (1995 ) sbee ¢ g5l

AL-Shehbaz, I.A. and R.A. Price (1998). Delimitation of the Genus Nasturtium (Brassicaceae).8:124-
126.

Al-Awad et al., — Syrian Journal of Agricultural Research — SIAR 6(4): 11-23 December 2019



20

2019 swassd/)s¥) G5US 23-11 :(4)6 Lo LN Eganll g Abnal) — (19 3 5 292

AL-Shehbaz, 1.A.; M.A. Beilstein; and A. Kellogg (2006). Systematics and phylogeny of the
Brassicaceae (Cruciferae): an overview. Plant Systematics and Evolution. 259: 89-120.

Abbet, C.P. (2014). Forgotten Edible alpine plants in the canton of Valais. Ph.D. Thesis. Departement
Pharmazeutische Wissenschaften , Pharmazie ,Pharmazeutische Biologie (Hamburger), Faculty
of Science, University of Basel. doi: 10.5451/unibas-006315262,urn: urn:nbn:ch:bel-bau-
diss110345.

Ahmad, S.; and W. Spoor (1999). Effect of NAA and BAP on callus culture and plant regeneration in
Curly kale (Brassica oleraces L.). Pak J Biol Sci., 2:109-112.

Ali, S.1.; and S.M.H. Jafri (1977). Flora of Libya (Brassicaceae). 23: 140- 143.

Al-Naggar, A.; R. Shabana; M. Rady; S. Ghanem; M. Saker; A. Reda; M. Matter; S. Eid (2010). In Vitro
callus iintiation and regeneration in some canola varieties. International Journal of Academic
Research 2. 2(6).

Anish, N.; M. Dan; and M. Bejoy (2008). Conservation using in vitro progenies of the threatened ginger
Boesenbergia pulcherrima (Wall.) Kuntze. Int. J. Bot., 4:93-98.

Bano, R.; M.H. Khan; R.S. Khan; H. Rashid; and Z.A Swati (2010). Development of an efficient
regeneration protocol for three genotypes of Brassica juncea. Pak. J. Bot., 42: 963-969.

Barthakur, M.P.; and D Bordoloi (1992). Micropropagation of Curcuma amada (Roxb.). Journal of
Spices and Aromatic Crops. 1:154-156.

Baydar, N.G. (2000). Study of adventitious shoot formation in leaves of grape (vitis spp.). Turkish
Journal of Biology. 24: 645-656.

Bejoy, M.; M. Dan; N. Anish; G.A. George; and B. Radhika (2010). Induction of multiple shoots in
Amomum hypoleucum Thwaites—A threatened wild relative of large cardamom. The Society for
Advancement of Horticulture. 12: 46-49.

Bejoy, M.; M. Dan; N. Anish; A.R. Nair; B. Radhika; and K. Manesh (2012). Micropropagation of an
Indian ginger (Curcuma vamana Sabu and Mangaly): a wild relative of turmeric.
Biotechnology. 11: 333.

Bhalla, P.L.; and M.B. Singh (2008). Agrobacterium-mediated transformation of Brassica napus and
Brassica oleracea. Nature protocols. Pp181.

Bown, D. (1995). The royal horticultural society encyclopedia of herbs and their uses. Dorling
Kindersley Limited .no. 1412.

Cartier, N.R. (1971). Le Bossu désenchanté: étude sur le Jeu da la Feuillée. Librairie Droz books
google.com. No.15.

Cogbill, S.; T. Faulcon; G. Jones; M. McDaniel; G. Harmon; R. Blackmon; and M. Young (2010).
Adventitious shoot regeneration from cotyledonary explants of rapid-cycling fast plants of
Brassica rapa L. Plant Cell, Tissue and Organ Culture (PCTOC). 101:127-133.

Davis, P.H. (1965). Flora of Turkey and the east Aegean Island. Edinburgh University Prees.1:248 -430.

Dubey, S.K.; and A.K. Gupta (2014). Callus induction and shoot proliferation from seedling explants of
different mustard genotypes. Int. J. Curr. Microbiol. App. Sci., 3:858-864.

El-Nour, M.M.; L. Mohammed; and B. Saeed (2013). In vitro callus induction of Fenugreek
(Trigonellafoenum graecum L.) using different media with different auxins concentrations.
Agric. Biol., JN Am., 4:243-251.

Al-Awad et al., — Syrian Journal of Agricultural Research — SIAR 6(4): 11-23 December 2019



21

2019 swassd/)s¥) G5US 23-11 :(4)6 Lo LN Eganll g Abnal) — (19 3 5 292

Elaleem, K.G.A.; M.M. Ahmed; B.E.A. Saeed (2014). Study of the in vitro callus induction Trigonella
foenum graecum L. from cotyledons and hypocotyls explants supplemented with various plant
hormones. Int. J. Curr. Microbiol. App. Sci., 3: 486-493.

Faisal, M.; I. Siddiqgue, and M. Anis (2006). In vitro rapid regeneration of

lantlets from nodal explants of Mucuna pruriens— a valuable medicinal
plant. Annals of Applied Biology. (148): 1-6.

Gerszberg, A.; K. Hnatuszko-Konka; and T. Kowalczyk (2015). In vitro regeneration of eight cultivars
of Brassica oleracea var. capitata . In Vitro Cellular and Developmental Biology-Plant. 51: 80-87.
Gok, S.; and F. Ergenoglu (1996). Propagation of several grape varieties and rootstocks by meristem

culture. V Temperate Zone Fruit in the Tropics and Subtropics. 441: 245-250.

Gray, D.; and L. Fisher (1986). In vitro shoot propagation of grape species, hybrids and cultivars.
Proceedings of the annual meeting of the Florida State Horticulture Society (USA).
agris.fao.org. no. 52.

Hunter, C. (1979). In vitro culture of Cinchona ledgeriana L. Journal of Horticultural Science. 5:111-
114.

Ivanova, M.; and J. Van Staden (2011). Influence of gelling agent and cytokinins on the control of
hyperhydricity in Aloe polyphylla. Plant Cell, Tissue and Organ Culture (PCTOC). 104:13-21.

Jain, S.M.; and S.J. Ochatt (2010). Protocols for in vitro propagation of ornamental plants. Springer.

Jan, M.; S. Singh; and F.Magbool (2016). Micropropagation of some medicinally important plant species
of Family Lamiaceae-A review. International Journal of Biosciences and Technology. 9: 64.

JayaSree, T.; U. Pavan; M. Ramesh; A. Rao; K.J.M. Reddy; and A. Sadanandam (2001). Somatic
embryogenesis from leaf cultures of potato. Plant Cell, Tissue and Organ Culture. 64:13-17.

Kalidass, C.; V. Ramasamy Mohan; and A. Daniel (2010). Effect of auxin and cytokinin on vincristine
production by callus cultures of Catharanthus roseus L.(apocynaceae). Tropical and Subtropical
Agroecosystems. Vol. 12.

Khafagi, I.K. (2007). Variation of callus induction and active metabolite accumulation in callus cultures
of two varieties of Ricinus communis L. Biotechnology. 6:193-201.

Khan, M.; A.A.H.K. Robin; M. Nazim-Ud-Dowla; S. Talukder; and L. Hassan (2010). In vitro
regeneration potentiality of Brassica genotypes in differential growth regulators. Bangladesh
Journal of Agricultural Research. 35: 189-199.

Kim, D.G.; V. Kantayos; D.K. Kim; H.G. Park; H.H. Kim; E.S. Rha; S.C. Lee; and C.H. Bae (2016).
Plant regeneration by in vitro tissue culture in Korean Soybean (Glycine max L.). 29(1):143-
153. Korean Journal of Plant Resources Korean Journal of Plant Resources. 29:143-153.

Kloot, P. (1984). The introduced elements of the flora of southern Australia. Journal of Biogeography.
63-78.

Kumlay, A.M.; and S. Ercisli (2015). Callus induction, shoot proliferation and root regeneration of potato
(Solanum tuberosum L.) stem node and leaf explants under long-day conditions. Biotechnology
and Biotechnological Equipment. 29: 1075-1084.

Lone, J.A.; S. Gupta; S.H. Wani; M.A. Bhat; and R.A Lone (2016). In Vitro regeneration studies in
Brassica napus with response to callus induction frequency and regeneration frequency.
International Journal of Agriculture, Environment and Biotechnology. 9: 755.

Al-Awad et al., — Syrian Journal of Agricultural Research — SIAR 6(4): 11-23 December 2019



22

2019 swassd/)s¥) G5US 23-11 :(4)6 Lo LN Eganll g Abnal) — (19 3 5 292

Malabadi, R.B.; S.V. Kumar; G.S. Mulgund; and K. Nataraja (2011a). Induction of somatic
embryogenesis in papaya (Carica papaya). Research in Biotechnology. No.2.

Malabadi, R.B.; J. Teixeira da Silva; K. Nataraja; S. Vijaya Kumar; and G.S. Mulgund (2011b).
Induction of somatic embryogenesis in mango (Mangifera indica L.). International Journal of
Biological Technology. 2: 12-18.

Mouttarde, P.S.J. (1946). Nouvelle Flore du Liban et de le Syrie. Tome 1. Dachreq Editeurs.

Murashige, T.; and F. Skoog (1962). A revised medium for rapid growth and bio assays with tobacco
tissue cultures. Physiologia plantarum. 15: 473-497.

Nitsch, C.; and J. Nitsch (1967). The induction of flowering in vitro in stem segments of Plumbago indica
L. Planta. 72: 355-370.

Ovesna, J.; L. Ptacek; and Z. Opatrny (1993). Factors influencing the regeneration capacity of oilseed
rape and cauliflower in transformation experiments. Biologia Plantarum. 35:107.

Uphof, J.C.T. (1959). Dictionary of economic plants. Book : Dictionary of economic plants. pp.404

Wang, X.D.; K.E. Nolan; R.R. Irwanto; M.B. Sheahan; and R.J. Rose (2011). Ontogeny of embryogenic
callus in Medicago truncatula: the fate of the pluripotent and totipotent stem cells. Annals of
Botany. 107: 599-609.

Warwick, S.I. (2011). Brassicaceae in agriculture, genetics and genomics of the Brassicaceae. Springer.
pp. 33-65.

Yin-Xin, C.H.L. (2004). Biotechnological breeding for salt tolerance of dandelion [J]. Chinese Bulletin
of Botany, Academy of sciences, Beijing100039. 1, 002.

Al-Awad et al., — Syrian Journal of Agricultural Research — SIAR 6(4): 11-23 December 2019



2019 swassd/)s¥) G5US 23-11 :(4)6 Lo LN Eganll g Abnal) — (19 3 5 292

Effect of Some Plant Growth Hormones on Buds Formation and
Callus Induction of Nasturtium Officinale R.Br. in vitro

Daniel Al-Awad® Maysaa Yazigi®¥ and Reem Ebraheem™®

(1). Department of Plant Biology, Faculty of Sciences, Tishreen university, Latakia,
Syria.
(*Corresponding author: Reem Ebraheem, E-mail: ribraheem66@yahoo.com).

Received: 02/04/2018 Accepted: 19/06/2018

Abstract

This study investigated the effect of some plant growth hormones on the shoots
formation and callus induction of Nasturtium officinale R.Br, in vitro. All
experiments were carried out at the laboratory of Department of Plant Biology,
Faculty of Science, Tishreen University during 2016 and 2017. Seedlings were
grown on MS medium, then 0.5-1 cm of stem nodes were planted on the MS
nutrient medium with 0.1, 0.5, 1, 2 and 4 mg/l of the cytokinin Benzyl Amino
Purine (BAP). Stem nodes, leaves and petioles of leaves were planted on MS
medium with various concentrations (1, 2) mg/l of the auxin 2,4-dichlorophenoxy
acetic acid (2,4-D) in combination with various concentrations (0.1, 0.5, 1) mg/I
of BAP. The cultures were maintained in growth incubator at temperature 25+2
°C with a photoperiod of 16 hours light (2500-3000 lux) and 8 hours dark. The
results showed that MS medium with 0.1 mg/l or 0.5 mg/l BAP was the best to
propagate buds, where the average number of shoots ranged between 14-15, and
some shoots formed roots. The MS medium supplement with 1mg/l of 2,4-D in
combination with 0.5 mg/l BAP was the best medium for callus induction from
all parts of the plant, and the stem nodes were the best plant parts used to form
callus on MS medium in most of hormone concentrations; stem nodes recorded
best rates of callus formation 83.75% then the petioles of leaves was 75% and
the leaves was 66.75%, on the best medium.

Keywords: Nasturtium officinal R.Br, Tissue culture, Auxin, Cytokinin, Callus.
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