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Figure 5- Graph of shoot generation in cotyledons. B;: Concentration of BAP (mg L™),
N;: Concentration of NAA (mg L™). The letters on columns are based on LSD test
(p<0.05).

\FA



R TR TR TR
- -

S s sl GlaS s eI S
Sk s 4 LS 4 oS gl
Sl shsd 53 5 Os—njyn L 30 Ll
By edalile B ) 25 geme gladised )
53 alas 555 laas sai sy 5 GYL Ao o
olis Jsd o6 13JS 55 B, juncea oS
Muhammad et al., 2002; Moghaieb ) J_sls
-4 500 3, o> (et al.,, 2006; Bano et al., 2010
Gt 3353 S ambad 5 e la
P LIS TR N SRRV ST
SLaas sz Slm S o 13 ) 4 5ai5,
5 S s S5 53 sl s sl S
les j3as S, w3 (55, anlsl )3
e =53 5 s el o i e
A3 i 8 L bl ool ailig ) S
B. Brassica napus oy = Slals s, —

Jain ) s,ls P B. campestris , juncea
et al., 1988; Guo et al., 2005; Bano et al.,
L oslasles jo s s o n i (2010

&_idj_o.ﬁct..:BAPfcj_)J rjf‘;l?,a o cble
J—::j)-’fj—fu—l':“‘—“’)NAAf:jJijgdlt‘
)J%JS@NAAJ::})J@_?‘)?A «/0 s BAP
sdalin i) S 5 ad p5 osme SAL 5ai )
l_hw‘}ns O.U.'{;_;bl.fu Ll (V51 L;Ladgai) A
S5 bl cis glalass 55 e S5 L
e b SNAA ) e, S e v/0 ool

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S
. . . -
WAL O, Kan 5 Sl S sl dab
J ).
e

\FAN

sla s i8S ol olisbs) s
el Gl Lt sbatls W5 sl alse
Slabad Obe l 533,08 50 s S slae il
s 5 m e A Sl i LS S see
Sypme ity gl e 0 A e
Dixon et al., 1996; ) U .8 o I8 esliz
ol G s Ll (Sama et al., 2012
AL s b ] S s ladisel s
0L (LS slaml O i) i g5 La
B S ENPYRCEVI VRN SRR
5 ey 231 cad 25 e Sladised )
JUiS! 53 5 550e Ga 45 L e 45alS 65
aen &gais 03 XS o el st )y 05
034 BAP ) 530, 8 o an Slas &) 5
5,5 g |y Ble sl o nis NAA o>
e Hleg ail oS JAS sl Gaa J§| Lol
oS e S el s wBAP 2 56 8 L
=lals sedle 15 555 e slels NAA
23yl Jed B el (o
2 oS e SOl ) S ez 04
Sl o s NAA 5 2> 0500 BAP )
Sd b Sty Lel s, s g I Gl
BAP =) 55 oS s 55 et cal iy bl
LS |8 155l Gus LNAA e O
2y o ol
Ay slaed s o B S e

i k4



..................... oy ,L@\ ,\M » ”)) 6,,}\.,5 6,,5,&,.; M ...................
S ———
CiS Ol g o a3 Lndls WS IS s B Ao s acale (WY JSK2) Wl W)
Jainetal., ) cul e I3 IS gl p penS] iS 3l3 LS ole SO Sl e aesls (bl 4y
~a ) S s g, ol addlas 5 (1988 eomad 5 2lgs 4 BAP 5 NAA cla,lg
Olyme a2 IS Oljn o e S5 51 ol S5 ol Sl s e LT Blize 3
L mllw Ly i e slgily fe 4500 50 e s 53 2 53 BAP 5 NAA S
Glaas S s cilis glad gai s 51 213 o3l gl gldel s 558 o l3ILS
N S [ VRN I S FITCIS 3 LU e Sl ol salie dlies ) 3 anlSenl
Slite Cnd ge Sl S0 5 e S o5 Sl BaNa Gsessm Sl oS )5k
(Dunwell et al., 1976) a5 goi 5y SS5 4 50 508 B2No2 ;s 5 (Kahrizi et al., 2010) 15ls 4]
Jainetal, )il Sojd,xs e U (Jain et al., 1988) B. juncea ) S ,— sl —

(1988 B. «sculed s ol . iss s udy

09l slal . ,5 B. campestris s juncea

120
100 ab b

60 - e
ef ef

40

20

BONOQ
BONO.2
BON1
BO.5NO
BO.5NO.2
BINO

BINO.2
BIN1
B2NOQ

B2NO.2
B2N1
B3NO

BO.5SNO.5
BINO.5
B2NO.5
B3NO.2
B3NO.5

B3N1
BANO
BANO.2
BANO.5
B4N1
B4.5N0

B4.5N0.2

B4.5N0.5
B4.5N1

df) u""BJLr oo
o]
o o
1 1
(2]
o
(9]
BO.5SN1 I o
(9]
(g}
o
a
m
™
0]
[p]
o]
a

BONO.5

(red 2 Py (ko) (Jaesah Alcke (sla Clald

2 BAP Uga)n chile Bi 4 ) e Bdiged ) (83 P de s :Kle lages 1 S
F sy Som A s e S e e 2 NAA papen B Nj s 08 e s
Mbg;o Loy 0 ch.w PL LSD Q}AJT o>

Figure 6- Graph of callus induction in hypocotyls. B;: Concentration of BAP (mg L™),
Nj: Concentration of NAA (mg L™). The letters on columns are based on LSD test
(p<0.05).
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Figure 8- Graph of root generation in hypocotyls. Bi: Concentration of BAP (mg L™), Nj:
Concentration of NAA (mg L™). The letters on columns are based on LSD test (p<0.05).
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Regeneration of White top (Cardaria draba L.) using Tissue Culture
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Abstract

Tissue culture is a useful and applicable method in micropropagation and plants mass
production in a short period of time irrespective of growing and planting season. Meanwhile it
is a new and effective method to breed plants through gene transformation. Despite these
advantages, a useful tissue culture system for effective regeneration is required for many
plants such as White top (Cardaria draba). White top contains a lot of sulforaphan for which
it is considered a medicine plant which in turn highly requires a suitable protocol for its
effective regeneration. In this study, the samples gathered in Kerman Township were used and
the ability of the plant for callus induction and shoot regeneration was studied in vitro in two
separate factorial experiments in randomized complete block design, BAP: in 7 levels and
NAA in 4 levels. The first experiments were carried on cotyledon explants and the second one
on hypocotyl explants with 3 replications in the years 2010 and 2011. Considering the
statistical analysis (p<0.05), 3 mg/L BAP plus 0.5 mg/L NAA treatment and 3 mg/L BAP
plus 1 mg/L NAA hormone treatment had the callus induction and the most suitable number
of shoots for cotyledon and hypocotyl explants, respectively. The best root generation was for
cotyledon and hypocotyl explants using only 1 mg/L NAA treatment and 0.5 mg/L BAP plus
1 mg/L NAA treatment, respectively. All the samples were placed on MS liquid containing 2
mg/L IBA and then they were elongated in the full strength medium without growth
regulators for 2 weeks. After that, they were kept in the pots containing sterilized peat moss
under greenhouse conditions for 4 weeks which resulted in 90% success in the plants
regeneration.
Key word: White top, Tissue culture, Callus induction, Shoot regeneration.
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