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2 4 Plantlet Regeneration from Leaf and Petiole Explants of

in vitro Cultured Paulownia catalpifolia™

Shou Lin SonG,** Kunihiro Supa,*® Katsuaki IsHn,**
Akira Sarto,** and Kihachiro Oupa*?

I. Introduction

 Paulownia catalpifolia STEUD is a fast-growing deciduous tree which has wood of great commercial value
and is cultivated widely in China ( 12). Most species of Paulownia are very easy to propagate with
conventional root cuttings, but they suffer from severe damage from witches’ broom, the disease spreads
extensively through root cuttings ( 3, 4). However, no pharmaceutically effective cure for the disease
has been found. Meristematic culture (8 ) and its combination with a heat treatment ( 70 ) seemed to be
effective in producing witches’ broom-free plantlets from Paulownia trees infected by the mycoplasma like
organism (MLO), the pathogen of the Paulownia witches’ broom.

Several reports of successful tissue culture of Paulownia spp. (7, 9, 11) have been published since
1978, but only one ( 6 ) is on plantlet regeneration from leaf fragments, that of P. elongaia S.Y .Hu. In
our previously reported experiment, plantlets were regenerated from two mature trees of P. catalpifolia by
meristematic culture ( 77), but no reports have been published on the leaf or petiole explant culture of this
species. If we can succeed in leaf or petiole explant culture, we can have more explants for successive
cultures and more chances for genetic manipulation of Paulownia with leaf cultures like Populus (2).
Therefore, it is important to develop an iz vitro leaf or petiole explant culture technique to regenerate and
propagate a large number of plantlets in a short time.

This paper describes successful plantlet regeneration from leaf and petiole explant cultures of P.
catalpifolia .

IO. Materials and methods

1. Explants

On June 17, 1989, meristems about 0.5 mm long taken from two mature trees of P. cafalpifolia, were
cultured on BTM (Broad-leaved Tree Medium) and 1/2 BTM both with 1.0mg// of BAP (6-ben-
zylaminopurine) , and shoots were induced from the survived meristems ( 17 ). These shoots had been
subcultured seven times at 30 day intervals on BTM with 1.0 mg// of BAP, until leaf and petiole explants
were prepared from the shoots.

2. Shoot initiation from the leaf and petiole explants

BTM ( 1) and MS (MURASHIGE, and SK00G Medium) (5 ) were used as culture media for shoot initiation
from leaf and petiole explants because these two media were regarded as fitting for shoot initiation from the
meristems of Paulownia spp. ( 9 ). Fifteen combination of five kinetin and three NAA (1-naphthaleneacetic
acid) concentration including a control as zero, were applied for both BTM and MS.

Leaves with petioles were collected from the shoots cultured on BTM with 1.0 mg// of BAP. Petiole
explants, about 0.8 cm long, were cut off, and leaf-fragment explants, about 0.8 cm in length and 0.5 cm
in width, were taken from the leaves. Both of these types of explants were cultured on the slope surface
of BTM and MS with 1.0 % agar placed in 18 mm X 180 mm test tubes. One explant was placed in each test
tube, and 10 explants were cultured for each of the 15 combination treatments.
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All test tubes were incubated at 25 + 1°C for a 16 h photoperiod with fluorescent lamps having a light
intensity of about 4,000 1x for 30 days."

3. Rooting of shoots initiated from the leaf and petiole explants and their acclimatization

Sixteen shoots, longer than 1.0 cm, were chosen randomly from the shoots initiated from the leaf and
petiole explants. These shoots were cut to a length of about 1.0 ¢cm and were cultured on BTM in 18 mm X
180 mm test tubes supplemented with 1.0 mg/! of IBA (Indol-3-butyric acid) for root induction. One shoot
was placed in each test tube. Ten of the regenerated plantlets were transplanted into pots filled with
vermiculite. The plantlets were grown in an incubator at 25 + 1°C for a 16 h photoperiod with fluorescent
lamps having a light intensity of about 2,000~3,000 1x. All pots were kept in a plastic box covered with a
thin transparent plastic sheet for one week, and then the sheet was opened slightly for another week. After
gradually making opening larger by each week, it was removed completely.

I, Results and discussion

1. Shoot initiation v
Many flat leaf fragments became bent, and swelling first was seen at the point of cutting of the leaf
fragment nearest the petiole on MS and BTM with NAA after ten days of culture. Meanwhile many

Fig. 1. Shoot and root formations from leaf fragment or petiole explants of P. catalpifolia

(A), Shoot formation from a leaf fragment explant 17 days after the beginning of culture ; (B), Shoot formation from leaf
fragment explants 30 days after the beginning of culture; (C), Root formation from a leaf fragment explant 30 days
after the beginning of culture ; (D), Shoot formation from a petiole explant 30 days after the beginning of culture.
Note: Diameter of the test tubes is 18 mm. )
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Table 1. Shoot and root formations on the leaf
and petiole explants*!

MediumeWﬂ(lnzgﬂator Shoot formation*? Root formation*®

NAA Kinetin Leaffragment Petiole Leaffragment Petiole

O. 0 %4 — — —
05— — - —
0.0 1.0  — - - —
2.0 — — — —
8.0  3/10 - - -
0.0 - - — 3/10
0.5  — - - 1/10
MS 0.5 1.0 1/10% — 2/10 -
20— 2/10 — —
8.0 5/10 2/10 — —
0.0 — — 410 4/10
0.5 — — 3/10  2/10
1.0 1.0 1/10 /10 3/10  2/10
2.0 1/10 - - 1/10
8.0 5/10 4/10 — 2/10
0.0 — - - —
05— 1/10 - -
0.0 1.0 - 1/10 2/10 — -~
2.0 4/10 - — —
8.0  4/10 - - -
0.0 - — 710 7/10
0.5 — — 1/10 -
BTM 0.5 1.0  — — - —
2.0 — - — —
8.0 — 3/10 - -
0.0 — — 6/10  9/10
. 05. — - 1/10 -
1.0 1.0 — - 1/10 -
2.0 - — — -
8.0  — — — —

*! The data was taken 30 days after the beginning of
culture. ** Numerator, No. of leaf or petiole explants
with shoot formations; Denominator, No. of leaf or
petiole explants cultured. ** Numerator, No. of leaf frag-
ment or petiole explants with root formations ; Denomi-
nator, No. of leaf fragment or petiole explants cultured.
*¢ No shoot or no root formations. ** Both shoot and
root formations on the same leaf explant.
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explants of leaf fragments and petioles cultured on
MS without NAA began to become necrotic. The
first initiation of root was seen singly on petiole
explants cultured on MS and BTM with NAA
singly after eight days of culture, and then four
days later the first shoot initiation was observed
on a petiole explant cultured on BTM with 0.0
mg/l of NAA and 0.5 mg/!/ of kinetin. Then after
a few days, shoot and root formations occurred
frequently (Fig. 1). After 30days of culture,
shoot formation from the leaf explants was in-
duced only on the media with greater kinetin
concentrations of 1.0 mg// and more. Fifty per-
cent of the leaf explants developed shoots on MS
with 8.0 mg// of kinetin in combination with 0.5
and 1.0 mg// of NAA, but there were none on the
BTM with NAA (Table1). Shoots were initiated
from the petiole explants cultured on MS with
NAA and the larger kinetin concentrations of 1.0
mg/! and more, whereas the shoots were formed
on petiole explants cultured on BTM without
NAA, but with concentrations of kinetin of 0.5
mg/! and 1.0mg/!. No shoots were formed on
the petiole explants with BTM and 1.0mg// of
NAA. A leaf explant cultured on MS with 8.0
mg/{ of kinetin and 0.5mg/! of NAA formed
seven shoots which was the maximum number in
this experiment, and the formation of one to three
shoots from one explant was very common (Table
2). No root formations were found on both MS
and BTM without NAA, although roots were
initiated on both MS and BTM with NAA.
Greater numbers of the leaf and petiole explants
cultured on both MS and BTM with 1.0 mg/! of
NAA initiated roots than did the leaf and petiole
explants cultured on both MS and BTM with 0.5
mg/ [ of NAA. Especially on MS with 1.0 mg// of
_NAA, root formations were observed at every
kinetin concentration level ranging from 0 to 8
mg/l, and 90 % of the petiole explants cultured

on BTM with 1.0 mg// of NAA had root formations. Only one leaf explant, that one cultured on MS with
0.5mg/! of NAA and 1.0 mg/!/ of kinetin, initiated both a shoot and a root (Tablel).

Although shoot initiations from leaf and petiole explants were small in number, this technique will be
useful for genetic transformation studies of Paulownia species in the future.

2. Rooting of shoots initiated from leaf and petiole explants and their acclimatization

About six days after the beginning of culture, root formations were observed on the shoots, and one
more week later nearly 80 9% of the shoots being cultured had rooted. All of the shoots rooted after 30 days
of culture (Fig. 2left), and ten of them were transplanted into pots filled with vermiculite. All of these

had survived 30 days after transplanting (Fig. 2 right).
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Table 2. Number of shoot formed on leaf and
petiole explants*!

Medium Growthregulator(mg//) - Leaf*? Petiole*?
NAA Kinetin

0.0 - 8.0 6/3 —*4
0.5 1.0 1/1 -
2.0 — 3/2
MS 8.0 12/5 8/2
1.0 1.0 2/1 2/1
2.0 1/1 —
8.0 11/5 8/4
0.0 0.5 — 1/1
BTM ;g gi 2_/2 Fig. 2. Plantlet regeneration and acclimatization
3.0 8/4 i of P. catalpifolia
0.5 8.0 o 5/3 Left, Rooting of the shoots formed on leaf or petiole ex-

plants ; Right, Plantlet during acclimatization.
*1 The data was taken 30 days after the beginning of Note: Diameter of the test tubes is 18 mm.
culture. ** Numerator, Total number of shoots formed on

the leaf explants ; Denominator, No. of leaf explants with

shoot formations. ** Numerator, Total number of shoots

formed on the petiole explants; Denominator, No. of

petiole explants with shoot formations. *¢ No shoot or no

root formation.
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