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Somatic hybridization of sweet potato (Ipomoea

batatas Lam.) by cell fusion is one of the possible

means for overcoming natural barriers of various

kinds of cross incompatibility [1] and the efiiciency of

production of somatic hybrids depends on the fre-

quency of plant regeneration from protoplasts [2].

There are several reports on plant regeneration from

protoplasts of sweet potato [1, 3-9]. However, most
of these studies failed to reach the practical level in

terms of regeneration frequency. The lack of an
efficient plant regeneration system from protoplasts

has been a major problem for the application of

somatic hybridization in sweet potato. Therefore, in

this paper we described an efficient plant regeneration

method using petiole protoplasts of sweet potato cv.

'Genki'_

In the frst step for increasing the frequency of plant

regeneration from protoplasts of sweet potato, ade-

quate culture conditions for inducing plant regenera-

tion from petiole tissues of cv. 'Genki" were studied.

The petiole explants were cultured on the MS medium
supplemented with 2,4-D (O .02, O

.

05 mg/1)
,
O.5 mg/l

kinetin, 3
.
O% sucrose and O

.
8% agar at pH 5

.

8, under

13 hours day-1ight (3,000 Iux) condition at 2TC.

After three to four weeks of culture, the formed calli

were transferred onto either MS basal medium or the

medium supplemented vvith 3
.
Omgll BAP, 3

.
O% su-

crose and O
.
8% agar at pH 5

.
8followed by transfer-

ring onto MS basal medium, for plant regeneration.

They were subcultured for two to three weeks on the

basal medium under 13 hours day-light (3,000 Iux)

condition at 27'C. The result showed that induction

medium supplemented with O
.

05 mg/12,4 -D and O
.
5

mg/1 kinetin combined with regeneration medium
supplemented with 3.0mg/1 BAP was the most
effective for promoting the frequency of shoot regen-

eration (Table 1).

As the second step, protoplast culture was carried

out based on the protocol mentioned above. Proto-

plasts were isolated from petioles of sweet potato cv.

'Genki' by the means of Wang et al. [10] and cul-

tured in a modified liquid-MS medium in the dark at

27'C. The liquid medium was composed of 1/2 MS
inorganic salts (excepted NH*NO,)

,
MS vitamins, 50 .O

mgll casein hydrolysate, 0.05 mg/1 2,4-D, 0.5 mgll

kinetin, 0.6 M mannitol and I.O% sucrose at pH 5.8.

After three to four weeks of incubation, the mannitol

content was reduced from O
.
6M to O

.
3M and the

sucrose content was increased from I
.
O% to 2

.

O%.

Then the formed colonies were cultured in liquid MS
medium containing 3

.
O% sucrose and the same con-

centrations of 2,4-D and kinetin without either man-
nitol and casein hydrolysate.

The first cell division occurred within four days of

culture (Fig.1-A and B)
.

Then some of the cells

divided and developed into cell clusters and small calli

(Fig. 1-C and D). Subsequently, for callus prolifera-

tion, the small calli were transferred onto the solid

MS medium containing 2,4-D (0.05-0.2mg/1),

kinetin (O or O.5 mg/1) , 3.
O% sucrose and 0.8% agar

Table 1. Plant regeneration from petioles of sweet potato cv. 'Genki'.

Callus induction medium
2,4-D (mg/1) kinetin (mg/1)**

Regeneration medium
BAP (mg/1)*2 % Calli regenerating shoots

o
_

02

o
.

02

o
.
02

o
_
05

o
.

05

0.05

0.5

0.5

0.5

0.5

0.5

0.5

O
l.O

3.0

O
1.0

3.0

26
.
1

22.7

25.0

67 7
37

.
5

81
.
8

*lMS mediurn +3.0 % sucrose +0.8 % agar, pH 5.8.

*'MS medium +3.0 % sucrose ~0.8 % agar, pH 5.8. The calli that were cultured on the

medium supplemented with BAP regenerated shoots after transferring them onto hor-

mone-free Tnedium.
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Fig. 1 Plant regeneration from protoplasts of sweet potato cv, 'Genki'.

A : Freshly isolated petiole protoplasts

B: First cell division, after 4days of culture,

C:A protoplast-derived cell cluster, after 2weeks of culture (O. 1-0
.
2mm

in diameter)
.

D: Micro-calli derived from protoplasts, after 8-9 weeks of culture (1_O

-2
.
amm in diameter)

.

E:A shoot regenerated from protoplast-derived callus.

at pH5.8. They ~vere further transferred onto either

lvlS basal medium or regeneration MS medium sup
plemented with 3

.
Omgll BAP, 3

.
O% sucrose and

O.8% agar at pH 5.8 follo~~'ed by transferring onto

MS basal medium. The calli were subcultured for

two to three weeks on the basal medium under 13

hours day-light (3,000 Iux) condition at 27'C.

The results of shoot regeneration from protoplast-

deri¥'ed calli of 'Genki' are shown in Table 2 (Fig. 1-

E). It was obvious that the regeneration frequencies

were significantly influenced by the concentration of 2,

4-D and kinetin added to callus proliferation medium
as well as BAP added to regeneration medium. The
highest rate (60.0%) was obtained from the calli that

had been cultured on the proliferation medium sup-

plemented with O
.

05 mg/1 2,4-D and O
.
5mg/1 kinetin

Table 2. Plant regeneration from protoplasts of sweet potato cv. 'Genki'.

Proliferation medium
2,4-D kinetin
(mg/1) (mg/1)

Regeneration
medium*
BAP (mg/ l)

No. of calli

transferred
A

No of calli

regenerating shoots
B (B/Ax 100)

No of shoots regenerated/
No of calli regenerating
shoots

O 05

0.1

O
.

05

0.1

0.2

O
_

05

0_1

0.2

O
.

05

0.1

0.2

a
a
0.5

05
0.5

o
o
o
0.5

0_5

0_5

o
o
o
o
o
3.0

3,0

30
3.0

3,a

3,0

29

20

18

22

20

26

20

25

20

20

24

l( 3 4)

O
l( 5.6)

l( 4.5)

O
1( 3.8)

a
O
12(60 O)

7(35
.

O)

5(20
.

8)

l
a
l
l
o

o
o
17
1.6

1.2

*The calli that were cultured on regeneration

transferring them onto hormone-free medium.

medium supplemented with BAP regenerated shaots after



and the regeneration medium supplemented with 3
.
O

mgll BAP. The percentages of calli regenerating

shocts were clearly reduced ~vith an increase in 2,4-D

concentration. Similarly, when the proliferation

media without kinetin or the regeneration medium
lvithout BAP were used, the calli gave a very lo¥v

percentage of shoot regeneration (O-5.6%)･ This

result showed the importance of cytokinin on plant

regeneration from protoplasts [11-15]. However, in

the other cultivars of svveet potato, namely 'Bitambi'

and '1~rhite Star', our study showed that regeneration

medium supplemented with BAP inhibited plant

regeneration (data not shown)
.

This suggests that

the effect of BAP on plant regeneration is different

with genotypes.

In the present study, adventitious shoots were easily

induced and our method proved its superiority to

protocols reported previously L1, 3-9]
.

It is consid-

ered to be important for obtaining efficient plant

regeneration to use the lower concentration of 2,4-D

combined with kinetin into the medium. This also

appeared to be true in 'Bitambi' and 'W~hite Star'

(data not sholvn)
.

However, BAP inhibited the pro-

motion of adventitious shoots from these varieties

indicating the role of BAP was different in various

cultivars.

The plant regeneration system established here

should be useful for the production of somatic hybrids

through cell fusion and gene transfer.
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