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Establishment of Tissue Culture Protocol in Brassica (B. napus 1..)
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Abstract: Hypocotyl segments of rapeseed cultivar “Rambow” were cultured on B5 medium supplemented with
several concentrations of 2,4-Dichlorophenoxy Acetic Acid (2,4-D) ranging from 0.0-4.0 mg ™', Response to
callus induction differed according to the levels of hormonal treatments. 2,4-D @1.5 mg 17" induced growth of
compact, green callus whereas other levels of 2,4-D produced poorly developed calli. Embryogenic calli were
transferred to the medium supplemented with different combinations of Benzylaminopurine (BAP) and
Naphthalene Acetic Acid (NAA) at levels of 0.0/0.0, 0.1/0.5, 1.0/0.5, 2.5/1.0, 5.0/1.0 and 5.0/2.0 mg 1,
respectively. More than 50% of the calli cultured on the medium supplemented with BAP@ 5.0 mg 17 with NAA

1.0 mg 17" regenerated into plantlets.
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INTRODUCTION

The establishment of an efficient plant tissue culture
techmque represents a basic step 1 non-conventional
improvement of crop plants. Brassica napus is one of the
world's most important source of vegetable oil and
protein meall. Productivity in Brassica napus is low in
Pakistan due to biotic and abiotic factors. These factors
include insects/pests, diseases, drought and other
Thus conventional breeding
programime has to be supplemented by non-conventional

environmental stresses.

approaches in order to cope with these stresses and to
increase the productivity of this crop.

Biotechnological techniques genetic
engineering require reliable and efficient tissue culture

such as

protocol. This area needs to be researched for a high
frequency regenerative system because it is a preliminary
step towards advanced non-conventional techniques
such as genetic transformation™ ¥, Present study is aimed
at protocol standardization for callus induction and plant
regeneration as a preliminary step towards transformation
of canola (B. napus 1..).

MATERIALS AND METHODS

The study was conducted at Agricultural
Biotechnology Programme (ABP), National Agricultural
Research Centre, Islamabad. Seeds of rapeseed variety
“Rainbow” were soaked in 50% ethanol for 2 min. then
surface sterilized for 15 min. in 50% commercial sodium
hypochlorite solution. Finally, seeds were rinsed 3 times

in sterilized distilled water and were germinated in aseptic
conditions on filter papers using plain medium having no
growth regulators. Sucrose (3%) was used as a carbon
source and pH of the medium was adjusted to 5.8 before
solidifying it with 0.8% agar.

Cultures were kept at a light intensity of 500 lux for
three days followed by lugher light mtensity of 2000 lux
for additional ten days. Hypocotyls from 10-14 days old
plants were cutin 5-10 mm segments and were inoculated
on the callus induction medium B5' basal medium having
different levels of 2,4-D (Table 1). Regenerative calli were
transferred to the shoot regeneration medium (B5 salts
and vitamins) supplemented with different combinations
of BAP and NAA Data was recorded by counting
plantlets formed/total number of calli.

RESULTS AND DISCUSSION

The response of explants was dependent on the type
of culture media used (Table 1) as reported by Walters
and Earle!. Tt was noted that callus proliferation started
from the cut ends of hypocotyl on B3 medium enriched
with 0-4 mg 17" 2,4-D. Callus induction was observed as
90% in the medium supplemented with 2,4-D @ 1.5mg 1™
while callus induction was lower (30-50%), at other levels
of 2,4-D. Increasing 2,4-D level beyond 1.5 mg 17
suppressed callus induction 1n this study. Similar results
were also achieved by others™ ?. Response to callus
induction of 2,4-D was found to be the best for fast and
granular callus formation after 6 weeks. Calli which were
greerush and modulated m texture were maimtained by

Corresponding Author:
Park Road, Islamabad, Pakistan

Hamid Rashid, Agricultural Biotechnology Programme, National Agricultural Research Center,



Pak. J. Biol. Sci., 7 (2): 277-278, 2004

Table 1: Effect of different concentrations of 2,4-D on callogenesis from
hypocotyl explants of 12 days old seedlings of Brasica napus L.

24-Dmg I} Callogenesis response  General observations

0.00 - - - No callus

1.00 - - + Brown callus with slow growth rate

2.00 - + ++ Green callus with slow growth rate

3.00 - - ++ Brown callus with slow growth rate

1.5 + ++ +++ Green callus with moderate growth

rate

2.5 + ++ ++ Green callus with slow growth rate

34 + + ++ Brown callus with slow growth rate

4.00 + + + Brown callus with slow growth rate

No callus

+ Inconspicuous ++ Average ++H  Good

Table 2: Callus regeneration using B5 medium with various levels of BAP
and NAA in Brassica napus L.

Concentrations Total Calli Calli

of BAP and number produced  produced Plantlet

NAA (mgl™) of calli shoots plantlets  formation (®o)
0.00/0.00 24 0 0 0.0
0.1/0.5 24 2 0 0.0
1.0/0.5 24 5 0 0.0
2.51.0 24 7 1 4.2
5.0/1.0 24 1 13 54.6
5.0/2.0 24 3 7 29.4

transferring them on the same but fresh medium every
three weeks.

Lower levels of hormones had an adverse effect on
shoot formation and the process was extremely slow as
reported by Narasimhulu and Chopral”. BAP @ 5 mg 1™
with NAA 1 mg 1! showed not only rapid shoot and root
formation but the regenerated plans were healthier and
greenish. The success rate of plantlet formation was more
than 50% (Table 2).

278

REFERENCES

Anonyonous, 1987, Umted States department of
agriculture, foreign agricultural service, circular
series, FOP March, 1987.

Leding, F.T. and R.R. Sederoff, 1985. Proceddin of
18th South Forest Tree Improvement Conf., May 21-
25, Long Beach, MS., pp: 4-13.

Reimenschineder, D.F., B.E. Haissig and E.T.
Bingham, 1988. Genetic Manipulation of Woody
Plants. Hanover, J.W. and D.E. Keathoey (Eds.)
Planum Press, New York, USA., pp: 433-494.
Gamborg, O.L., RB. Miller and K. Ojima, 1968.
Nutrients requirements of suspension cultures of
soybean root cells. Exp. Cell. Res., 5: 151-156
Murata, M.G. and T.J. Ortorn, 1987. Callus imtiation
and regeneration capacities in Brassica species. Pl.
Cell Tiss. Org. Cult., 11: 111-123.

Khan, MR, H. Rashid and A. Quraishi, 2002. Effects
of various growth regulators on callus formation and
regeneration in Brassica napus cv. Oscar. Pal. T.
Biol. Sci., 5: 693-695.

Narasunhulu, 3B. and V.L. Chopra, 1988. Species
specific shoot regeneration response of cotyledonary
explant of Brassica. P1. Cell Rep., 7: 104-106.
Walters, T.W. and Earle, 1990. A simple, versatile
feeder layer system for Brassica oleracea L.
Protoplast culture. P1. Cell Rep., 9: 316-315.



	PJBS.pdf
	Page 1


