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Abstract Shoots were regenerated from 12-mm
diameter leaf discs derived from greenhouse plants
ofLimonium perigrinum (Bergius), with either zeatin
or thidiazuron (TDZ), the latter producing five
times the number of shoots. After 8 weeks exposure
to a modified Murashige and Skoog basal medium
(BM) supplemented with 3.0 mg/litre TDZ, an
average of 13 shoots/disc formed, 90% of which
were < 1 mm long. There was no significant
difference in the total number of shoots formed at
1.0-5.0 mg/litre TDZ, however at lower rates (1.0-
2.0 mg/litre) a greater proportion of longer shoots
(> 1 mm) developed. Shoots regenerated after 8
weeks from leaf discs exposed to BM with TDZ for
from 2 h to 6 weeks before being transferred to
growth-regulator-free medium. A mean of 4.8
shoots/disc formed from the shortest TDZ pulse
period, with the majority being longer than 1 mm.
Serial sections of discs pulsed with TDZ medium
showed many suppressed shoot initials within the
new tissue originating from the cut edge of the
discs.
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INTRODUCTION

Limonium perigrinum (Bergius) is indigenous to
South Africa where it is now a comparatively rare
species. It belongs to a genus which includes major
commercial cut flower crops such as L. sinuatum
(statice). L. perigrinum, cultivar 'Ballerina rose',
has recently been developed as a cut flower crop at
the Levin Research Centre, New Zealand. This
perennial plant produces a pink inflorescence with
excellent cut flower attributes. Within this species
there is only limited flower colour variation and
attempts to introduce new colours via interspecific
crosses have been unsuccessful to date. The plant is
propagated by cuttings, seed, or micropropagation
(Seelye et al. unpubl. data). Flower colour
modification through the introduction of flavonoid
colour genes is being investigated using an
Agrobacterium-mediaied gene transfer system. Such
a system requires procedures for shoot regeneration
from somatic tissue.

In vitro propagation within this genus has been
reported for L. sinuatum (Harazy et al. 1985) and
L. estevei (Martin & Perez 1992), culturing either
nodal segments or axillary bud explants on media
with N6-benzylaminopurine (B AP). L. perezii shoots
have been regenerated in the presence of zeatin
from protoplasts derived from a cell culture
(Kunitake & Mii 1990).

Thidiazuron (TDZ) has been reported to be
beneficial for in vitro shoot regeneration from leaf
tissue. For Malus (Fasolo et al. 1989) and Fraxinus
(Bates et al. 1992) media with 10 \lM (2.2 mg/litre)
TDZ was effective, whereas for Cydonia (Dolcet-
Sanjuan et al. 1991) 32 \iM (7.0 mg/litre) TDZ was
optimal. For Rubus (Fiola et al. 1990) and Actinidia
(Seelye & Butcher 1991) TDZ in the range of 5-20
\iM (1.1-4.4 mg/litre) and 5 ^ 5 \iM (1.1-10.0 mg/
litre) respectively, is beneficial. The addition of
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naphthalene acetic acid (NAA) in conjunction with
TDZ gave the best results for Malus shoot
regeneration (Fasolo et al. 1989), and was necessary
for Actinidia arguta regeneration from leaf tissue
(Seelye & Butcher 1991). TDZ can also induce
somatic embryogenesis on seedling explants of
Nicotiana (Gill & Saxena 1993) erndFraxinus (Bates
etal. 1992).

In this paper, we report on the development of a
shoot regeneration system from leaf discs of
L. perigrinum and on the effect of exposure duration
and concentration of TDZ on shoot regeneration.

MATERIAL AND METHODS

Plant material
Young unfolding leaves, 2-A cm long, from actively
growing 4-year-old greenhouse plants, were exci sed
from near the shoot apices. Leaves were immediately
surface sterilised for 30 min in a 0.45% sodium
hypochlorite solution with the surfactant Tween 80,
then washed 3 times in sterile distilled water. One or
two 12-mm diameter leaf discs were excised with a
cork borer from the petiole end of each leaf. The
discs, each with a portion of the leaf midrib, were
placed adaxial side up on solid media.

Culture conditions
Basal medium (BM) comprised MS salts (Murashige
& Skoog 1962), B5 vitamins (Gamborgetal. 1968),
and 20 g/litre sucrose. Growth regulators were
added to the BM of some experimental treatments
as outlined in the next section. Solidified media had
2.5 g/litre Phytagel (Sigma) added. All media had
the pH adjusted to 5.7 with either 0.1/V NaOH or
OAN HC1 before autoclaving for 15 min at 121°C
and 103 kPa.

Culture vessels were either 30 ml polycarbonate
screw capped vials with 20 ml liquid medium, or 90
x 10 mm disposable plastic petri dishes with 25 ml
solid media.

Cultures were maintained at 25 ± 1°C with a
16/8 h light/dark photoperiod at a light intensity of
32 |j,mol/m2 per s provided by cool white fluorescent
tubes. Liquid cultures were gently agitated at 2
r.p.m on a rotary shaker.

Experimental treatments
In the following experiments each plot comprised a
single culture vessel containing five leaf discs.
There were 3-5 replicates per experiment. Eight
weeks after the commencement of each experiment,

discs were assessed under low magnification for the
numbers of visible shoots < = 1 mm, and > 1 mm in
length. Regenerated shoots were subsequently
transferred to BM to elongate.

Experiment 1

Leaf discs were placed on plates of BM
supplemented with 3.0 mg/litre of either TDZ or
zeatin, and with or without 1.0 mg/litre NAA.

Experiment 2

Leaf discs were placed on BM supplemented with
either 0, 1.0, 2.0, 3.0, 4.0, or 5.0 mg/litre TDZ.

Experiment 3
Leaf discs were exposed to BM supplemented with
3.0 mg/litre TDZ for various time periods then
transferred to BM. Discs were placed either on solid
media for 2, 4, 7, 21, or 42 days (Experiment 3A),
or in liquid media for 2,6,12,24, or 48 h (Experiment
3B). The latter experiment also had a 48-h solid
medium control treatment. After the specified time
period all discs were transferred to BM to give a
total experimental time of 8 weeks. Discs from the
liquid media were blot dried with soft tissue paper
before being placed on solid BM.

Data were subjected to analysis of variance using
the GLM procedure of S AS and regression analyses
were done for some continuous effects (S AS Institute
1987).

Leaf sections
Leaf discs were placed in liquid BM supplemented
with 3.0 mg/litre TDZ for 24 h before blot drying
and placing onto solid BM for 6 weeks to observe
cellular development. Tissue samples including the
cut edge of the discs were fixed in glutaraldehyde
(5%) and formaldehyde (5%) solution, wax
embedded, and microtome sectioned (6 \i.M).

RESULTS

In Experiment 1, significantly more shoots formed
on discs on media containing TDZ than those on
zeatin media (Table 1), although > 90% of the
shoots were < 1 mm long after the 8 weeks. The
addition of 1.0 mg/litre NAA to TDZ or zeatin did
not significantly affect shoot numbers (Table 1).

In Experiments 2 and 3, no shoots formed in the
absence of TDZ, so this treatment was not included
in the statistical analyses. In Experiment 2 there was


