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La tecnologia dell’incapsulamento e le sue applicazioni

Micheli Maurizio' e Lambardi Maurizio®
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Ricezione: 30 novembre 2019; Accettazione: 4 dicembre 2019

The encapsulation technology and
its applications

Abstract. At the current state of the studies and on
the basis of the results of the research, for many plant
species the encapsulation technology can be consid-
ered a promising tool for the management of plant
material of high quality, the production in nurseries of
plants from in vitro culture, or the conservation of
plant genetic resources. Since the products of encap-
sulation (capsules and synthetic seeds) derive almost
exclusively from the use of propagules obtained from
tissue culture in aseptic conditions and free from
pathogens, they could easily be used for the
exchange of germplasm between public and private
laboratories of all the world, simplifying, for example,
the procedures related to the plant quarantine. The
history of encapsulation technology is mainly based
on the use of somatic embryos, which however do not
yet represent a reliable solution, especially in com-
mercial micropropagation, both for the difficulty of
standardizing an effective protocol of somatic
embryogenesis for the different genotypes, and for
the onset of problems connected, for example, with
the asynchrony of somatic embryo maturation.
However, the possibility of using explants other than
somatic embryos, such as microbulbs, microtubers,
portions of rhizome or even unipolar propagules,
seems to open new perspectives in the production
and management of clonal vitro-derived plant materi-
al. In particular, from the encapsulation of microcut-

Furthermore, synthetic seeds have proved to be of
great utility in the conservation at medium (conserva-
tion at low above-freezing temperature) and long term
(cryopreservation) of the germplasm of fruit, ornamen-
tal, horticultural and forestry species in very small
spaces. The storage at low temperature (generally
4°C for temperate species) and in the dark allows
conservation times from 3 to 10 months.
Cryopreservation has also greatly benefited from the
use of synthetic seeds in procedures called “encapsu-
lation-dehydration”, “encapsulation-vitrification”, “V-
and D-cryo plate". These techniques have the great
advantage of allowing the direct immersion of
explants in liquid nitrogen, with practically unlimited
conservation times and in absolute genetic and health
safety.

Key words: alginate, artificial seeds, cryopreserva-
tion, micropropagation, synthetic seeds, slow growth
storage.

Introduzione

Il moderno vivaismo ricorre sempre pit spesso alle
tecniche di coltura in vitro per la produzione di specie
orticole, floricole, da frutto ed ornamentali, di cui sia
necessario disporre di grandi quantita di cloni per sod-
disfare le esigenze di mercato, secondo i piu evoluti
standard della certificazione che, allo stato attuale,
sono il principale carattere di distinzione sui mercati
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Pyramiding resistance genes and widening the genetic base of the apple
(Malus * domestica Borkh.) crop
Raffaele Testolin', Luigi Falginella™, Alberto De Carli', Gloria De Mori' and Guido Cipriani"’

Department of Agricultural, Food, Environmental and Animal Sciences, University of Udine, Via delle
Scienze 206, 1-33 100 Udine, Italy; raffaele.testolint@uniud. it

* Present address: Research Center, Vivai Cooperativi Rauscedo, Via Ruggero Forti 4, [-33095 Rauscedo (PN).
laly; lmgi falginella@ vivairauscedo.com

Corresponding author: guido cipriani@uniud.it: Ted.: +39 (432 558635

Received: 09 March 2021 Accepted: 03 May 2021; Published: 13 May 2021

Abstract: Apple breeding is active worldwide and yet the apple crop is in a precarious state as it relies
on few dominant cultivars and only the Rvi6 (formerly V/) gene, that confers resistance to scab, has
been extensively exploited in the cultivars entered the market in recent years. However, there are some
20 discase resistance genes described in apple and the apple germplasm includes thousands of acces-
sions in the repositories. In this paper, a breeding programme is described, whereby 36 genotypes,
including ancient and contemporary apple cultivars, were crossed to produce a new set of selections that
combine extensive genetic resources with pyramided resistance genes 10 several apple diseases, such as
scab and powdery mildew. The 110 cross combinations carried out successfully, of the 260 initially
planned, produced 7,876 offsprings, reduced to 2,969 after screening with molecular markers associated
with five resistance genes. Selections with three or two resistance genes and good agronomic character-
istics were kept for further field observations with the aims of creating new cultivars for the market and
new parents for future breeding projects

Keywords: Fruit crop; fruit genetics; fruit breeding; pathogen-resistant genes; marker-assisted breed-
ing; sustainable agriculture; horticulture.
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Prospettive future

1) Dal 1° gennaio 2024, una nuova radicale modifica nella politica editoriale:

Standard Continuous
Publishing — publishing
model model

2) Nel 2024, una nuova sfida nell’indicizzazione:

JOURNAL
IMPACT

FACTOR
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