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Formation of shoot buds was abundantly induced from leaf, stem and petiole segments of Actinidia polygama
Miq. (Matatabi or silvervine) cultured on combined medium of Broad-leaved tree medium and Woody plant
medium, supplemented with 6-benzyladenine (BA) and 1-naphthaleneacetic acid (NAA), for 50 days. When
the segments with regenerated shoots were transplanted onto the medium containing 0. 1 mg// BA and 0. 01 mg/
/ NAA and then cultured for an additional 30 days, regenerated shoots developed. Shoots with the length of
more than 1 cm were cut from the segments and transplanted onto the medium supplemented with 0. 1 mg// BA
and 0.01 mg// NAA. They produced roots and developed actively on the medium. Complete plants were
obtained from them after acclimatization.

Introduction

Actinidia polygama, a silvervine, is known by the common name of Matatabi in Japan. The
products derived from this plant are very attractive to cats, but also useful or beneficial in our life;
the fruit is used as a valuable drug and for fruit wine, leaves and buds are used for tea, and the vine
is used as a material for forkcrafts. For these reasons, there is recently an increasing demand for
cultivation of this plant. However, the supply of seedlings seems to be insufficient to meet the need
because of the difficulty of its multiplication. Thus, we tried regenerating shoots from the seg-
ments of leaf, stem and petiole using tissue culture techniques for rapid vegetative propagation.
Consequently, the regeneration of plantlets was obtained. The procedures that regenerate the
plantlets from explant by tissue culture techniques could also be useful for the genetic improvement
of the plant via biotechnology. In the present paper, therefore, we report that the segments of leaf,
stem and petiole of Actinidia polygama can produce shoots when cultured on a combined medium
of Broad-leaved tree medium and Woody plant medium, supplemented with NAA and BA. This is
the first report that plant regeneration of Actinidia polygama occurred directly from segments of the
plant, as far as we aware.

Materials and Methods

Explants (about 2 cm in length) with a lateral bud of Actinidia polygama Miq. were cut from the
shoots grown in our garden or greenhouse and sterilized with 3% sodium hypochlorite for 10 min.
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They were then rinsed three times with sterile water and cultured aseptically on the medium for
subculture. The medium consisted of constituents of Broad-leaved tree medium? and Woody plant
medium? at 1/2 concentrations, respectively, and contained 3% sucrose and 1% agar (hereafter
referred to as BW medium®), supplemented with 0.1 mg/! 6-benzyladenine (BA) and 0. 01 mg// 1
-naphthaleneacetic acid (NAA). They were grown under continuous daylight supplied by fluores-
cent lights (about 2000 lux) at 254+1°C. Thereafter, about every 50 days, explants (about 1 cm in
length) with a lateral bud were cut from the shoots grown on the medium and then were transplant-
ed onto fresh medium (subculture).

The segments of leaf (5 mm x5 mm), stem (5 mm in length) and petiole (5 mm in length) were
cut from the shoots of 40-day-old subcultures and planted horizontally in culture tubes (2.5 cm
diameter, 10 cm long) containing 10 m/ of BW medium supplemented with BA and NAA at various
concentrations. After 50 days of culture, the segments with regeneratéd shoot buds were transplant-
ed onto BW medium containing 0.1 mg// BA and 0.01 mg/! NAA and grown for 30 days. Then,
newly-formed shoots removed from the segments were transferred to fresh medium and grown for
30 days. Light and temperature conditions for the culture were the same as those given above.

The medium was prepared with deionized-distilled water and adjusted to pH 5.6 before the
addition of agar and autoclaving at 1.2 kg/cm? for 10 min. The test tubes were covered with
polypropylene caps. Five cultures were used for each treatment and all experiments were repeated
three times.

Results

1. Regeneration of shoot .

Preliminary experiments showed that callus formation occurred on all the segments cultured on
BW medium containing more than 0. 4 mg/! NAA with or without BA and some of the calluses
produced roots. Callus formation was also observed on segments cultured on BW medium sup-
plemented with more than 10 mg// BA. Therefore, the segments of leaf, stem and petiole of the
plant were cultured on the medium that contained 0. 7-10 mg// BA and 0. 01-0. 4 mg// NAA, singly
and in various combinations. A green, actively growing callus was initiated on the cut edges of
segments after ten days of culture. The first shoot appeared from the petiole segment cultured on
the medium containing 2. 3-7. 1 mg/! BA and 0.1 mg/! NAA on the 25 th day of culture. On the
50 th day after the start of culture, the number of segments with regenerated shoots and the number
of shoots per segment with shoot were determined for each culture (Table 1).

In the segments of leaf, shoot formation was greatly induced in the medium containing 2. 3-10. 0
mg/! BA and 0. 01-0. 2 mg// NAA (Table 1-A). The highest number of segments with shoot buds
was obtained in the medium with 7. 1mg// BA and 0.01 mg// NAA. In the segments of stem,
combination of 0. 7-7. 1 mg// BA and 0. 01-0. 2 mg// NAA or 10 mg// BA and 0. 01-0. 1 mg// NAA
was better for shoot formation. The number of shoots was the highest at 2. 3 mg// BA and 0. 01
mg/l NAA (Table 1-B). In the segments of petiole, shoot formation was efficiently obtained on
the medium supplemented with 0. 7-7. 1 mg// BA and 0. 01-0. 2 mg// NAA or 10 mg// BA and 0.1
mg// NAA. The highest regeneration rate was observed with 2. 3 mg// BA in combination with
0.01 mg/! NAA (Table 1-C).

In the highest number of regenerated shoots per segment, there was no significant difference
among the leaf, stem and petiole segments. In the number of segments with regenerated shoots,
induction of shoot formation was observed in a maximum percentage of stem and petiole segments
cultured on the medium supplemented with 2. 3 mg// BA and 0. 01 mg// NAA, while the best results
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for leaf segments required the higher concentrations of BA and NAA, namely 7.1 mg// BA and
0.01-0. 1 mg// NAA.
2. Elongation of regenerated shoot and root formation from the shoot

The regenerated shoot buds from segments developed several leaves but elongation was minimal
(Fig. 1-A), although some of them attained a length of about one cm. Since the explant (1 cm in
length) of a lateral bud obtained from the plantlets in subculture had elongated when cultured on
the medium with 0. 1 mg/! BA and 0. 01 mg/! NAA, the segments with regenerated shoot buds were
transplanted onto BW medium containing 0.1 mg// BA and 0.01 mg// NAA and grown for an
additional 30 days.
ed and callus formed from segments produced some roots (Fig. 1-B).

During this culture period, most of regenerated shoots of the segments elongat-

The root formation from shoots was profuse in the shoots grown on the medium for subculture.
Therefore, newly-formed shoots with the length of more than 1 cm were removed from the segments
and transferred to new BW medium containing 0.1mg// BA and 0.0l mg// NAA (the same
medium as that for subculture). After 30 days of culture, roots were initiated on these shoots and
seedlings were actively growing (Fig. 1-C). Root formation was induced for 1009 of the regenerat-

Table. 1 Effects of BA and NAA on shoot formation from various segments of
Actinidia polygama.
A. leaf segment

Concentration of Concentration of NAA (mg/!)

BA (mg/1) 0 0. 01 0.1 0.2 0.4
0 0/15 0/15 0/15 0/15 0/15
0.7 0/15  2/15 (2.54+0.5) 0/15 3/15 (1. 0+0) 0/15
2.3 0/15 12/15 (6.0+1.2) 12/15 (2.44+0.6) 5/15 (1.6+0.2) 0/15
7.1 0/15 14/15 (5.8+1.7) 13/15 (8.2+3.2) 6/15 (1.5+0.2) 2/15 (3.5%1.5)
10.0 0/15  3/15 (2.0+0.6) 12/15 (7.6+2.8) 9/15(3.3+0.5) 1/15 (1. 0£0)
B. stem segment
Concentration of Concentration of NAA (mg/[)
BA (mg/) 0 0.01 0.1 0.2 0.4
0 0/15 0/15 0/15 0/15 0/15
0.7 0/15 10/15 (4.7+1.6) 5/15(3.0+0.3) 4/15 (1.5+0.3) 0/15
2.3 0/15 14/15(9.94+1.7) 12/15 (3.8+1.0) 6/15 (4.2+1.1) 0/15
7.1 0/15 7/15(9.5+1.4)  7/15 (7.0+1.7) 6/15(6.0+1.5) 0/15
10.0 0/15 6/15 (3.0+0. 4) 8/15 (3.5+£1.2) 1/15(3.0+0) 0/15
C. petiole segment
Concentration of Concentration of NAA (mg//)
BA (mg//) 0 0.01 0.1 0.2 0.4
0 0/15 0/15 - 0/15 0/15 0/15
0.7 0/15 10/15 (6.0+1.2) 7/15 (3.0+0.5) 2/15 (1. 0x0) 0/15
2.3 0/15 12/15 (7.4+1.7)  8/15 (4.3+1.5) 4/15(3.0+0.4) 0/15
7.1 0/15 5/15 (4.4+1.6) 11/15(9.0+1.8) 5/15(7.0=0.8) 3/15(3.3+0.3)
10. 0 0/15  0/15 6/15 (7.8+0.6) 0/15 0/15

Numerals in the table show the number of segments with regenerated shoots/number of segments
cultured, those in parentheses, the number of shoots per segment with regenerated shoots =
standard errors. Cultures were kept under continuous illumination of about 2000 lux at 25+1°C for
50 days.
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Fig. 1 A : Regenerated shoot buds from the segments of leaf (a), stem (b), and petiole (c) of
Actinidia polvgama cultured for 50 days.
B : The segment with elongated shoots and regenerated roots.
C : Regenerated shoot with roots.
D : Regenerated plantlet obtained after acclimatization.
ed shoots after one month.
3. Acclimatization
Acclimatization of seedlings was achieved gradually by opening the cap. After one week the
plantlets were transferred to pots with vermiculite and kept in the room with low intensity light and
high relative humidity for a short period. Thereafter, they were grown in our green house (Fig. 1
-D).

Discussion

Among Actinidia plants, kiwifruit plantlets (Actinidia deliciosa, Liang and Ferguson and
Actinidia chinensis, Planch) have been regenerated directly from explants by tissue culture
techniques*™®. However, there has been no report on plantlet regeneration of Actinidia polygama
from explants, as far as we aware, although cell suspension cultures or callus tissue cultures derived
from different organs were established®. The present paper clearly shows that the segments of
leaf, stem and petiole of Actinidia polygama can produce shoots when cultured on BW medium
supplemented with NAA and BA.

BW medium was used as a basal medium in the present paper. We previously tried to culture the
explants with a bud of Actinidia arguta on three kinds of media, BW, Woody plant and Murashige
and Skoog’s (MS) medium'®. As a result, the explants grown on BW medium developed a higher
number of shoots and roots than those grown on Woody plant or MS medium. We also tried to
culture the explants of Actinidia polygama on four kinds of media, namely, BW, MS, Gamborg’s
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B5! or Wolter and Skoog’s'? medium. As a result, the explants grown on BW medium also grew
more actively than those cultured on MS, Gamborg’s B5 or Wolter and Skoog’s medium. This is
why BW medium was used as a basal medium in the present study.

The segments of leaf, stem and petiole regenerated shoots when grown on the medium containing
more than 0. 7 mg/! BA in the presence of 0. 01 mg// NAA (see Table1). On the other hand, when
the segments with regenerated shoots were cultured on the medium containing 0. 1 mg// BA and 0.
01 mg// NAA, most of shoots elongated, but no shoots developed newly from any segment. These
results suggest that BA promotes the shoot formation at more than 0.7 mg// and it promotes the
elongation of regenerated shoots at 0.1 mg//, in the presence of 0. 01 mg// NAA.

The results obtained in the present paper are useful for the genetic improvement of Actinidia
polygama via a biotechnological approach, such as transformation, as well as for rapid vegetative

propagation.
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