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Short communication

Effect of different treatments on the conversion
of 'Hayward' kiwifruit synthetic seeds to whole plants
following encapsulation of in wfro-derived buds
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Abstract Encapsulated buds excised from in vitro
proliferated shoots of the 'Hayward' kiwifruit
(Actinidia deliciosa (A. Chev.) C. F. Liang et A. R.
Ferguson) can be used for non-embryogenic syn-
thetic seed production. Three experiments were car-
ried out to evaluate the aptitude of apical and axillary
buds (microcuttings) towards encapsulation and
synthetic seed production, and to find the treatments
able to induce conversion of the synthetic seeds to
whole plantlets. 'Hayward' proliferating shoots are
useful sources of microcuttings for encapsulation
and synseed production, since a proliferation proto-
col is already available. Encapsulation, although
considered necessary, depressed microcuttings' vig-
our and vegetative activity. Cold treatments provided
to the in vitro proliferating mother shoots boosted
bud vigour and subsequent conversion. Increase of
concentration of sucrose in some steps of the proto-
col also enhanced conversion, which in some con-
ditions reached a rate of 57.5%. Potential
applications of encapsulation and the synthetic seed
technology in kiwifruit germplasm exchange and
commerce are also discussed.
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INTRODUCTION

Synthetic seeds (synseeds) have been defined as
artificially encapsulated somatic embryos, shoots, or
other tissues which can be used for sowing under in
vitro or ex vitro conditions, that are able to grow into
a plantlet after sowing (conversion) (Bapat 1993;
Aitken-Christie et al. 1995; Repunte et al. 1996;
Standardi & Piccioni 1998).

This definition frees the concept of the synthetic
seed from its bonds to somatic embryogenesis, and
links the term to its use (storage, sowing) and product
(plantlet). In fact, conversion is the most important
aspect of the synseed technology, and still one of the
factors limiting its practical use (Kozai et al. 1991;
Tautorus & Dunstan 1995; Standardi & Piccioni
1998). In contrast to a somatic embryo, which is a
bipolar structure, shoots and buds do not have root
meristems, and they must regenerate roots in order
to be able to convert (Bapat 1993; Piccioni 1997).

Different authors described how encapsulated
buds (microcuttings) of banana and mulberry
produced whole plantlets without specific root
induction treatments (Bapat & Rao 1990; Ganapathi
et al. 1992; Bapat 1993). In different reports with
microcuttings of the apple clonal rootstock M.26,
high conversion rates on different media were
obtained with an appropriate root induction protocol
(Piccioni 1997; Capuano et al. 1998).

As for other tree species (kiwifruit (Actinidia
deliciosa (A. Chev.) C. F. Liang et A. R. Ferguson)
included), encapsulation and short-term cold storage
of microcuttings was reported, with interesting
results as far as regrowth in agar medium was
concerned (Gardi et al. 1999).

In contrast, conversion of kiwifruit synthetic seed
is not reported, since no rooting induction of
encapsulated microcuttings was attempted. Actinidia
is cultivated and studied worldwide, and synthetic
seeds could be useful in many instances (Standardi
& Piccioni 1998), such as: (1) exchanges of sterile
material between laboratories, because of the small
size and relative ease of handling these structures and
because of the possibility to store germplasm for
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Fig. 1 General experimental protocol (see text for detail).

medium-term conservation, which also could be
used to time production cycles in micropropagation
laboratories; (2) plant propagation and nurseries, if
the development of the plant could be properly
directed towards proliferation, rooting, conversion,
etc.; and (3) fast commercialisation and diffusion of
new varieties, through the union of the benefits of
micropropagation and of the use of the real seed.

In this work, three different experiments were
carried out, in order to obtain conversion (i.e.,
plantlets) from synthetic seeds with 'Hayward'
encapsulated microcuttings. In particular, effects of
root induction, cold treatments, and addition of
sucrose in the encapsulation matrix were evaluated.

MATERIALS AND METHODS

Plant material and culture conditions
In vitro initiation of 'Hayward' cultures and shoot
proliferation was conducted as reported by Standardi
& Catalano (1984). Fifteen shoots per vessel were
subcultured monthly in 100 ml 0.7% w/v agar-gelled

(Sigma, A-1296) medium in 500-ml glass vessels.
The proliferation medium contained macro- and
micro-elements as in Quoirin & Lepoivre (1977),
organic compounds as in the 2nd formulation of
Walkej (1972), and sucrose (25 g/litre),
supplemented with plant growth regulators i.e., 1
mg/litre gibberellic acid (GA3) and 1 mg/litre
benzyladenine (BA). Vessels and media were
autoclaved at 110°C for 20 min, at least 24 h before
use. Cultures were kept in a growth chamber, with
temperatures of 21 ± 2°C and 8-h dark versus 16-h
light photoperiod, at a 40 |0,mol m~2s~' photon flux.
These autoclaving and growth chamber conditions
were the same throughout the experiments, except
when otherwise specified.

General experimental protocol
Figure 1 summarises the general protocol and its
different steps in order to obtain kiwifruit synthetic
seeds. The general protocol, modified from a version
used for apple synseed production (Standardi &
Piccioni 1998) can be subdivided into the following
phases.


