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Research note:
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allus induction and regeneration in safflower

(Carthamus tinctorius L.) cv. Sharda and PBN-12
was optimized using various explants such as hypocotyls,
cotyledonary leaves roots and apical shoot buds. The
cotyledonary leaves exhibited better response for callus
induction as compare to roots and hypocotyls on MS
supplemented with 5mglt NAA, 0.25mg'BAP and 1%
sucrose. Thecalli were maintained on the same medium.
Of the two cultivars, Sharda showed better regeneration
responsefor on M S medium supplemented with 1.8 mgl-
'BAP, 0.5 mgl" NAA and 2% sucrose. The carbohydrate
concentration exhibited vital rolein regeneration efficiency
of the two cultivars. The regeneration protocol may be
useful for engineering the plant for novel characters.

Safflower (CarthamustinctoriusL.) isanimportant
oilseed crop of semiarid regions. It belongs to family
compositaeandislocally known asKardi, Kusumbhaand
kusum. It has originated from Abyssiniaand Afghani stan.
The seeds of safflower yield oil, whichisused for cooking.
Sinceitisdryingoail, it hasindustrial usesinthemanufacture
of paints, varnishes, waterproofing materialsand plastic
adhesivesfor Tissue cultureisanimportant approach for
improvement of plant variety. Safflower offers a
tremendous scope for genetic improvement through the
exploitation of tissue culture techniques. The
circumstances obtaining for varietal improvements in
conventional breeding method are solved by tissue culture
techniques. Similarly it has been reported that the
regeneration frequency in safflower isvery highanditis
possi ble through embryogeni c and organogeni ¢ pathways
(Sujatha, 2002). Severa authors reported the mode of
regeneration in safflower is through direct or indirect
organogenesis (Tejovathi and Anwar, 1984; Orlikowska
and Dyer, 1995; Sujathaand Suganya, 1996). Nikam and
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Shitole (1998) had conducted study on callus induction
andinvitro plantlet regeneration of safflower (Carthamus
tinctorius L.) cv. Bhima by using root, hypocotyl,
cotyledon and |l eaf asexplants. Theearlier studies conclude
that the regeneration protocols are cultivar specific,
therefore the present investigation was designed to
optimize the regeneration protocol for safflower cultivars
namely Sharda (B.S.F.168-4) and PBN-12 (Parbhani
kusum).

The seeds of both varieties were washed with
detergent Tween-20 for 15 min. followed by thrice
washing with tap water. The seedswere surface sterilized
with sequentia treatment of 70 % ethyl alcohol for 3min.
and 0.1 % mercuric chloride for 5 min. After both the
treatments, the seeds were rinsed with sterile double
distilled water to removethe traces of surface sterilizing
agent. The surface sterilized seeds were subjected for
germination on basal seed germination¥2MSmediumin
culturetubes, each containing 2 seeds. Culture conditions
were 25°C temperature, relative humidity more than 50
% and 16 hrs photoperiod followed by 8 hrs darkness.
The explants mainly cotyledonary leaf disc, hypocotyls,
root and apical shoot bud were prepared and cultured for
callusinduction.

The explants were inoculated on modified MS
(Murashige and Skoog, 1962) supplemented withNAA (3,
4, 5 mglt), BAP (0.25 mgl?) and 1 % sucrose. The
medium was gelled with 0.7 % agar after adjusting pH to
5.8. The media were sterilized by autoclaving at 121°C
for 15 min. at 15 psi. Theexplants cultured wereincubated
indarknessfor callusinduction initiation.

Thecalli induced were cultured on M S supplemented
withBAP (0.2, 1.5, 1.8 mgl*), NAA (0.4, 0.5 mgl) and
2 % sucrose. The pH was optimized at 5.8 and media
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Fig.1a-i, i, iii: Invitroinduction of callusfrom safflower
(Carthamus tinctorius L.) explants; (i) Callus from
cotyledonary leaf disc, (ii) Callusfrom hypocotylsand
roots, (iii) Callusfrom cotyledonary leaf disc.

SAFFLOLIER.
REGENERATION
F_i.g.i b Regeneration of plantlet from callusinduced

through cotyledonary leaf disc of Safflower
(Carthamus tinctorius L.)

were gelled with 0.7 % agar. The callus cultures were
incubated inlight (3000 L ux) for regeneration of plantlets.

The plantlets regenerated were rooted in vitro on
MS (Full and half strength) fortified with sucrose (2, 6, 7
%) and gelled with 0.7 % agar.

Callus induction was observed on M.S. medium
supplemented with various|evel s of auxin and cytokinin.
The medium supplemented with higher concentration of
auxin than cytokinin, enhanced the growth rate of callus
induction. In the present study, level of NAA (5 mgl™)
and BAP (0.25 mgl*) was found best for callusinduction
in comparison with other exploited levelsof NAA i.e. 4
mgl-*and 3 mgl*. Nikam and Shitole (1998) reported, the
ratio of an auxin: cytokinin >1 enhanced the growth of
callus cultures. The cotyledonary leaf had shown better
performance for induction of callus as compare to other
explants mainly, hypocotyls, root tips etc. The callus
induction initiation was observed after 20 days of culture.

Theregeneration of shoot from calli was found best
on MS supplemented with higher level of cytokinin as
compare to level of auxin. The level of BAP 1.8 mgl*

and NAA 0.5 mgl-tindicated better response as compare
to 1.5and 0.2 mgl*levelsof BAP. Thecalli derived from
explant, cotyledonary leaf disc showed higher
regeneration efficiency than root and hypocotyls.

The rooting response of the regenerated plantlets
was very poor on M S supplemented with 7 % sucrose.
However theroot induction was not observed on the hal f
and full strength of MS media supplemented with 2, 6
and 7 % sucroselevel. Similarly Nikam and Shitole (1998)
reported inefficient rooting of shoot that isonly 42 % of
the shoots were rooted on M.S. medium containing
sucrose (7-8 %) supplemented with IAA (2.8 - 5.7 M).
Further, experiments should be designed to optimize
efficient in vitro rooting.

Withtheavailability of efficient regeneration protocol
for safflower cv Shardha and PBN 12 may be further
employed for further genetic transformation with novel
genes conferring resistance/ tolerance to awide spectrum
of biotic and abiotic stresses.
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