19

FyRYOTa T T A5 ONEYEREA
e Efl-® EfM-XH B— KR OK-EBEEXR OB
Plant Regeneration from Protoplast of Cabbage

Masanori Miyazaki, Masakazu Oku, Seiichi Miya, Hiroshi Sato and
Masaru Wakasa

For the purpose of breeding of vegetables for processing uses by the cell fusion, the plant re-
generation from protoplasts, an indispensable condition for the cell fusion, was attempted by
using cabbage protoplasts.

In the protoplast culture, the use of viable protoplasts which can survive up to the end of cul-
ture was important. To obtaining these, it was necessary that the asceptic plants were treated by the
enzyme solution containing a low level of cellulase and the protoplasts isolated were immediately
purified.

Protoplasts of asceptic young cabbage were isolated by using an enzyme solution containing
0.2% Pectolyase Y23 and 0.3% Cellulase Onozuka RS in 0.5 Mol mannitol at pH 5.8. Protoplasts
purified were cultured in the medium for cell division containing diluted MS medium and various
concentrations of BA (6-benzylaminopurine), NAA (1-naphthaleneacetic acid) and 2,4-D (2,4-
dichlorophenoxyacetic acid).

After one month, cells divided and colonies were formed in the medium for containing 2,4-D
and then the colonies were transferred to the medium for callus formation containing 1/2 MS
minerals, MS vitamins, 1% sucrose, 0.8% agar, 1 mg/0 BA and 0.5 mg/02,4-D. After another
month, green calluses were formed and then grew up to 2 mm in diameter. These calluses were
transferred to the medium for shoot formation containing MS medium, 1% sucrose, 0.8% agar
and 1 mg/0BA.

Buds were formed on several calluses after two weeks and soon developed to shoots. Roots
were formed from the shoots transplanted in the medium for roots formation containing MS
medium, 1% sucrose and 0.8% agar and complete plantlets of cabbage were regenerated.
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Fig. 1 Process of plant regeneration from protoplast
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Table 1. Culture mediums for cell division of cabbage

Medium  Minerals Vitamins Mannitol Sucrose BA NAA 2.4-D Cell division
No.
mol % m/¢ m/t m/¢
1 14 MS e MS 0.5 1 1 1 0 *
2 14 MS Y% MS 0.5 1 1 25 0 +
3 4 MS % MS 0.5 1 1 5 0 +
4 %4 MS 154 MS 0,5 1 1 0 1 + Colony
5 4 MS Y% MS 0.5 1 1 0 2.5 + Colony
6 % MS MS 0.5 1 1 1 0 +
7 % MS MS 0.5 1 1 2.5 0 +
8 Y MS MS 0.5 1 1 5 0 +
9 1 MS MS 0,5 1 1 1 + Colony
10 s MS MS 0.5 1 1 0 25 -
<+ : First division of cell
Table 2. Culture mediums for callus formation from cabbage protoplasts
Medium No. Medium Minerals  Vitamins Sucrose Agar  BA NAA 24-D Callus
for cell No. for formation
division cullus
{Table 1) formation
” % % mit mit m\L
1 — % MS MS 1 08 1 1 0 Callus browning
2 —— e MS MS 1 0 8 1 1 0 Callus browning
3 — 3 1% MS MS 1 08 1 1 0 -
4 —— 4 e MS MS 1 0,8 1 0 0.5  Callus greening
§ —— 5 e MS MS 1 0.8 1 0 0.5 Callus greening
6 — 6 MS MS 1 0.8 1 1 0 -
7T — 7 MSs MS 1 0.8 1 1 0 -
8 —— 8§ MS MS 1 0 8 1 1 0 —
9 —— 9 MS MS 1 0.8 1 0 0,5  Callus browning
0 —— 10 MS MS 1 0.8 1 0 05 —
—: No callus .
-

were transferred to medium No. for callus formation.

Cells divided and colonies formed in each medium No. for cell division (Table ¥}



Table 3. Culture mediums for shoot formation from cabbage calluses

Medium No. Medium Minerals  Vitamins Sucrose  Agar BA Shoot
for callus No. for formation
formation shoot
(Table 2) formation
% % o/ ¢
4 - 4 MS MS 1 0.8 1 Shoot
5 -+ 5 MS MS 1 0.8 1 Shoot

* Calluses formed in each medium No. for callus formation (Table 2) were
transferred to medium No. for shoot formation.

Table 4. Culture mediums for root formation from cabbage shoots

Medium No. Medium Minerals  Vitamins Sucrose Agar Root
for shoot No. for formation
formation root
(Table 3) formation
* % %
- 4 MS MS 1 08 Root, Plant regeneration
- 5 MS MS 1 0.8 Root, Plant regeneration

* Shoots formed in each medium No. for shoot formation (Table 3) were
transplanted to medium No. for root formation.
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Fig. 2 Protoplasts of cabbage
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Fig. 4 First cell division of cabbage
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Fig. 6 A cell colony of more than 100 cells formed by cell division of cabbage



Fig. 8 Calluses formed on agar medium
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Fig. 10 Shoots developed form buds of cabbage



Fig. 12 A cclimatization of plantlets derived from protoplasts of cabbage



Fig. 13 Cabbage plants berived from protoplasts grown in air conditioning room
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