Effect of Gamma—-Radiation on Callus Initiation and Oraganogenesis

in the Tissue Culture of Nicotiana tabaccum 1.
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Abstract

It is generally agreed that ionizing radiations stimulate cell division, growth and
development in various organisms including animals and plants. Differentiating tissues
are the most sensitive to radiation. The present experiment was carried out to
investigate the effects of ionizing radiation on callus initiation and organogenesis
from the stem in the culture of Nicotiana tabaccum L. cv. When the stem segments
were cultured on a Murashige and Skoog (MS) medium with 2 mg/L kinetin, with 1
mg/L 2,4-Dichlorophenoxyacetic acid (2,4-D), with 2 mg/L kinetin and 1 mg/L 2,4-D,
the shoots and callus were differentiated 14 days after cultivation. Callus was



especially formed on the MS medium with 2,4-D and/or kinetin and the formation

was promoted by 1 Gy and 5 Gy of gamma radiation. The formation of the shoot

MS medium with 2 mg/L kinetin were prominent in the 5

clusters on the

Gy-irradiated groups. It is concluded that that gamma radiation enhanced the callus

Initiation and organogenesis in the tissue culture of Nicotiana tabaccum L.
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Table 1. Effect of gamma ray on the formation of callus the stem segments of
Nicotiana tabaccum L. cv.

0.0 Gy 1.0 Gy 5.0 Gy 10 Gy 20 Gy 30 Gy

Callus
‘ ++ ++++ +++ +++ + +
formation
Browning
- + + + ++ +++
rate

++++, excellent; +++, good; ++ moderate; +, rare, — none



Figure. 1. Photographs of the formated callus on MS medium added with 1mg/L 2,4-D

from the stem segments of Nicotiana tabaccum L. cv.
A, control group, B'F, irradiated groups (B; 1, C; 5, D; 10, E; 20 and F; 30 Gy ,
respectively)
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Table 4. Effect of gamma ray on the formation of callus from the stem segments of
Nicotiana tabaccum L. cv.

0.0 Gy 1.0 Gy 5.0 Gy 10 Gy 20 Gy 30 Gy

Callus

formation

++ ++++ ++++ +++ +++ +

++++, excellent; +++, good; ++ moderate; +, rare; — none



Figure. 2. Photographs of the formated callus on MS medium added with 2mg/L Kinetin,
1mg/L 2,4-D from the stem segments of Nicotiana tabaccum L. cv.
A, control group, B'F, irradiated groups (B; 1, C; 5, D; 10, E; 20 and F; 30 Gy ,

respectively)
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Table 3. Effect of gamma ray on the organogenesis from the stem segments of

Nicotiana tabaccum L. cv.

1.0 Gy 5.0 Gy 10 Gy 20 Gy 30 Gy

0.0 Gy

Shooting

++++ ++++ +++ ++

+++

rate

++++, excellent; +++, good;, ++ moderate; +, rare, — none



Figure. 3. Photographs of the formated callus on MS medium added with 2mg/L kinetin

from the stem segments of Nicotiana tabaccum L. cv.
A, control group, B'F, irradiated groups (B; 1, C; 5, D; 10, E; 20 and F; 30 Gy ,

respectively)



N

4. 31 F3d

Fid

1. 3h= A A4, WAbdol 8 AEdd Say AT, (1995)

2. R. Zaka, C. Chnal, M. T. Misset, Effect of low doses of short-term gamma
irradiation on growth and development through two generation of Pisum sativum,
Science of the Total Environment 320, 121-129 (2004)

3. L. B. Breslavets, Plants and X-rays, Moscow: Acad Sci USSR Press,
(1946).(Translation Americans Institute of Biological Sciences, 1960)

4. T. D. Luckey, Hormesis with ionizing radiation, Boca Raton Florida: CRC Press,
(1980)

5. M. W. Miller, Radiation hormesis in plants, Health Phys, 52, 607-616(1987)

6. G. Bagi, P. Bornemisza—-Pausperhi, E. Hidvigi, Inverse correlation between growth
and degrading enzyme activity of seedlings after gamma and neutrom irradiation of
pea seeds. Int J Radiat Biol Relat Stud Phys Chem Med, 53, 507-519 (1988)

7. C. Croci, J. Arguello, N. Curvetto, G. Orioli, Changes in peroxidases associated with
radiation—induced sprout inhibition in garlic(Allium sativum L.) Int J Radiat Biol, 59,
551-557 (1991)

8. M. W. Miller, and W. M. Miller, Radiation hormesis in plants, Health Physics 52(5),
607-616 (1987).

9. K. K. Ussuf, and P. M. Nair, Effect of gamma irradiation on indole acetic acid
synthesizing system in potatoes, Phytochemistry. 10(5), 929-937 (1971).

10. T. Murashige, F. Skoog, A revised medium for rapid growth and bioassay with
tobacco tissue culture, Physiol. Plant 15, 473-497(1962)

11. Cromo O], Peter JE, Sharp WR, Interactions phytohormones on the control of
growth and root morphogenesis in cultured Phaseolus vulgaris leaf explants. Turrialba
26, 232-236 (1976)

12. Peters JE, Crocomo O], Sharp WR, Effects of caffeine and nicotine on the callus
growth and root morphogenesis of tissue cultures. Turrilba 86, 337-341 (1976)

13. Cho DY, Soh WY, Adventitous root formation from the hypocotly of Phaseolus
vulgaris Kor J Plant Tiss 8, 23-26 (1981)



	분과별 논제 및 발표자

