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ABATRACT The albino plants of tobacco (Nicotiana tobacum L. cv. BY-4) were isolated from seed populations
that were induced by heavy-ion (141\1) beam irradiation to proembryo and the in vitro growth and differentiation have
been characterized. The in vitro cultured albino plants showed significant reduction of chlorophyll content and
possessed larger number of stomata on both upper and lower epidermis than that of wild-type plants. Stem growth
of the mutants remained dwarfed, however, the internode recovered its normal length after GA; treatment (10.0
mg/L) on the MS medium containing sucrose under continuous light. When explants of leaf blades of albino plants
were cultured, multiple shoots formed directly on MS medium containing 1.0 mg/L of BAP or kinetin and a large
number of calli were induced on the MS medium containing 1.0 mg/L NAA or 1.0 mg/L 2,4-D. The albino calli
regenerated multiple albino plantlets in the MS medium containing 0.1 mg/L NAA + 1.0 mg/L BAP. No significant
differences between the wild-type and albino plants were detected in the multiple shoot induction, callus formation
from the explants and the plantlets regeneration from calli. In addition, albino plants have a similar organogenesis
pattern to that of the wild-type in the media with different combinations of NAA (0 to 5.0 mg/L) and BAP (0 to 5.0
mg/L) treatment. These results indicate that the albino mutant has the same normal regeneration ability as that of
wild-type, although the mutant has lost functions in photosynthesis, such as pigmentation.
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Holx = wjehe ool f4A AR A AAd 3
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Figure 1. In vitro growth pattern of albino tobacco (Nocotiana
tabacum L. cv. BY-4). (A-B) Phenotype of albino plants cultured on
half-strength MS medium for 8 weeks; Growth of wild-type (C) and
albino (D) plants on sucrose free half-strength 1/2 MS medium after
3 weeks culture; Stem elongation of albino seedling with GA;
treatment (E) and without GA; (F). Two-month-old plants were
cultured on MS medium containing 10.0 mg/L GA; for 2 weeks.
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Table 1. Mean number of stomata from leaf epidermis of albino
mutant and wild-type of Nicotiana tabacum L. cv. BY-4 cultured on
half-strength MS medium for 6 weeks.

Part of tissue Wild-type Albino mutant
Upper epidermis 40+79 530 + 7.1
Lower epidermis 602 + 5.8 82.1 £95

*Mean number was calculated by averaging the number of stomata
in 1 mm square.

NAASY A9ols AMFe] Aol2 Btk QEA wool A
My AEHY albino FHEL W 127 Fol 12~ 1497}

Figure 2. Direct shoot induction from explants of leaf blades (A:
albino, B: wild-type) and roots (C: albino, D: wild-type) segments of
wild-type and albino tobacco (Nicotiana tabacum L. cv. BY-4)
cultured on MS medium containing 1.0 mg/L. BAP for 4 weeks.
Directly induced albino plants (E) from leaf blade segments after 12
weeks of culture on MS medium containing 1.0 mg/L. BAP.

Table 2. Effect of plant growth regulators on shoot and callus induction from explants of leaf blade of wild-type and albino tobacco (Nicotiana

tabacum .. cv. BY-4) on MS medium for 8 weeks culture.

Plant growth No. of shoots Fresh weight Callus
regulators (mg/L) per explant’ per explant (mg) induction
A B A B A B
BAP 0.1 6.3+0.9 73x1.2 1,573+293 1,563+173 - -
1.0 10.6+1.7 12.6+2.1 2,553+ 196 2,503+461 - -
Kinetin 0.1 43109 20+£0.8 1,706+ 163 986+ 33 - -
1.0 8.1£12 7.0+1.0 2,866+464 1,470+ 114 - -
24-D 0.1 0 0 1,712+ 138 1,954 £454 +++ ++
1.0 0 0 2,095+516 1,854+510 ++ +++
NAA 0.1 0 0 2,050+412 1,507 65 + ++
1.0 0 0 2,527+£479 1,730+149 ++ +++

E . . b . . .
“The size of inoculum was 7 mm X 7 mm. wild-type. ‘albino mutant. -: none; +: a little; ++: good; +++: excellent.
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Figure 3. Organogenesis from in vitro culture of leaf blade explants
(¢ 4 mm) of Nicotiana tabacum L. ¢cv. BY-4 in different
combination of NAA (0, 0.1, 0.5, 1.0 or 5.0 mg/L) and BAP (0, 0.1,
0.5, 1.0 or 5.0 mg/L) for 6 weeks. Upper pannel, albino plants;
Lower pannel, wild-type plants.

Table 3. Chlorophyll content of calli originated from wild-type and
albino plants.

Chi Wild-type Albino mutant
(ug/g fresh wt) Leaf Root Leaf Root
Total chl* 79.1424° 91.1+08 42409 =°
Chl a/b 48+06 42104 17104 -

*Chlorophylls were extracted from 56-day-old plants grown in MS
(Murashige and Skoog 1962) media supplemented with 3%
sucrose, and then analyzed (Aron 1949). "Means were taken from
leaves of wild-type and albino plants of equal fresh weights. ©—:
not detected.
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Figure 4. Callus induction and plantlet regeneration of albino
tobacco (Nicotiana tabacum L. cv. BY-4). (A-D) Callus induction
from explants of leaf blades (A: albino, B: wild-type) and root (C:
albino, D: wild-type) segments on MS media containing 0.1 mg/L
BAP + 1.0 mg/L. NAA 2 months after culture; (E-H) Shoot
induction from leaf blade-derived calli (E: albino, F: wild-type) and
root-derived calli (G: albino, H: wild-type).
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