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The activity of preservation of woody
plant genetic resources at the CNR-IBE

IN FIELD CLONAL COLLECTIONS CRYOBANK

Micropropagation and
cryopreservation laboratory,
Sesto Fiorentino (Firenze)

-
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Experimental Station «Santa
Paolipa», Follonica (Grosseto)

T IBE, Istituto per la BioEconomia

CRIOBANCA

Conservazione di germoplasma vegetale
in azoto liquido (-196 €)




I Experimental Station «Santa Paolina» in Follonica (Grosseto)
Responsable of the Station: Dr. Claudio Cantini
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Center for the ex situ conservation of fruit germplasm

Established in the 1967, is a very important and recognized
center of fruit species conservation in Italy.

%O ha of clonal collections and experimental fields

Species Accessions Trees

Peach 538 855

Olive 1,025 1,700

Pear 340 1,232

Cherry 90 360

Kaki 48 192

Plum 42 168

Apple 29 112

Quince 16 64

Grape 13 39

Cypress 34 152 7 :

Elm 162 16 | |
2,337 5042 — |

A W \



OLIVE GERMPLASM
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. In order to keep the DB updated, the Authors of
| research on olive germplasm are kindly invited to
| send copies of their publications to the following a se
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e leadb. it
o www.oieado.!

via Madonna del piano 10
50019 Sesto Fiorentino (FT)
ITALY

Thank you for cooperation.
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|DLMASIAR SEGHLMIESE

OLEA databases
www.oleadb.it

Informatization

Morphological and
molecular characterization

pathiogen-
free plants

Micropropagation and

Germplasm CLONAL COJJLI.ECTlONS in vitro conservation

« Production of high-
%,) quality certified trees
» valorization of products

' (fruits, oil, wood)

Propagation

cutting, grafting) Cryopreservatio



CRYOBANK of CNR-IBE

What is presently
preserved in the IBE
cryobank:

IBE, Istituto per la BioEconomia

CRIOBANCA

~ Conservazione di germoplasma vegetale
in azoto liquido (-196 C)
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' v’ Ancient apple varieties
ﬂ (19 accessions - DBT)

- v Ancient citrus germplasm
(24 accessions - PES)

v’ Plum
(8 accessions - DBT)
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@ National Research Council of Italy
Institute of BioEconomy

ANCIENT ITALIAN APPLE VARIETIES:

cryopreservation of dormant buds VENETO
AGRICOLTURAU/®

Uni_nodal Sections, Azienda Regionale per i settori Agricolo, Forestale e Agro-Alimentare
cold hardened at 4°C 3

and dehydrated up to v N f;l;oro Cf;gf;gc

a MC of 35-26% ‘ :‘_ :-’ e (-IOC/hOUf')
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@' National Research Council of lialy

Institute of BioEconomy

Department of Biclegy, Agriculture and Food Science

VENETO

AGRICOLTURAWB

Azienda Regionale per 1 settori Agricolo, Forestale e Agro-Alimentare




Apple production in Italy: 2,080 tons (year 2022)

Barebum Imperatore
Granny Smith 4,4% 4,2%
4,4%

Golden Delicious
Altre varieta 45,8%

10,6%

Fuji
6,5%

Red Delicious
11,2%

Gala
. 12,9% - -
B Golden Delicious B Gala B Red Delicious O Fuji
B Altre varieta O Granny Smith B Barebum B Imperatore

veeee. 70% of the production
from onfy 3 cultivars !!!

Italian apple germplasm in the earfy 20"
Century included hundreds of varieties !!!
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Cryo-banking of ancient Italian apple
germplasm by the dormant-bud technique

Carla Benellil"), Francesco Da Re®, Anna De Carlo!", Elif Aylin Ozudogru(", L4

Simone Serra®, Maurizio Lambardi"”
1) IVALSA/Istituto per la Valorizzazione del Legno e delle Specie Arboree - National Research Council (CNR), 50019 Sesto Fiorentino (Florence), ltaly.
‘lambardi@ivalsa.cnr.it

2) VENETO AGRICOLTURA, Agripolis, 35020 Legnaro (Padova), Italy.
In 2000, Veneto Agricoltura, the agricultural agency of the Veneto region (ltaly), has started a program aimed at conserving ancient apple cultivars. This
program is focused on the documentation of specimen trees from old cultivars and their propagation and maintenance in in-field collection. Today the
clonal orchard contains about 200 cultivars. In order to guarantee a safe duplication of this valuable germplasm, a cryobank of dormant buds has been
recently established at the CNR-IVALSA Institute of Florence and annually enriched with additional cultivars. The use of dormant-bud technique has the
advantage of allowing the direct transfer of accessions from the field to the tank and vice versa, i.e., with no passage in tissue culture, which is necessary
with all other cryogenic techniques before and after their storage in liquid nitrogen. For this reason, the cryopreservation of apple dormant buds allows to
ensure a cryobank for long-term storage of plant material with low cost and safe genetic fidelity.

Clonal orchad at Cercgnano . ] Earrind ciet at i *Canto Soar icolo
vt Dormant bud-based cryopreservatlon technique smemi i s

Tramontana’ (Rosolina-Rovigo)

Winter collection of

scions (January) and Thawing and rehydration
cold hardening at -4°C in damp peat at 2°C
for 2 months ‘

1 Cryoprsservauon of uni-

Scion cut into 35 mm long uni- b nodal sections '"quU'd
nodal sections X nitrogen (-196°C)

[] f

£ Cryoboxes containing uni-nodal
Uni-nodal sections, cold sections were placed in a
hardened at -5°C and controlled freezer and cooled at
periodically evaluated for -1°C/h up to - 30°C
the water content

In late spring, uni-nodal sections
were grafted by chip-budding on
floribunda 'Radian’ rootstocks

Cryopreserved shoots, survived after
3 and 6 weeks from grafting

Post-conservation pre-grafting tests of viability

‘CUT TEST'’

Check immediately before graft

Regrowing grafted plants ‘

|| IIIIlIIIIIII =il

sunvval after cryop 19 apple cultivars of
Gratt i considered sunvived when a leastone of the two buds gralted has devcioped.

Procedure is considered
optimized when the graft
survival after cryo-
preservation is
higher than the 40%

‘TTC TEST’
(0.5% TTC. 1 day at 30°C and darkness)

Alive buds| | Dead buds |

MEL test of Rosata manfenera’ cultivar

‘ ‘ MEL TEST ’ - Electrolyte Leakage Test

The conductivity is measured by EC-Meter GLP 31-Crison using vials filled with 50 ml distilled water (Cyc 1,2
1S, approximately). Uni-nodal sections (each section was previously weighed) were |ncubaled in water for 24 h
before measuring the conductivity. Then, the samples were and the was.

again after 4 h. The MEL-value is calculated as follows (Verleysen et al., 2004):

Ca4n = 100 (C, - Co) / (C - Co)

C,.: conductivity measured after incubation for 24 h; C, : water contuctivity; Cy : conductivity measured after autoclave

Apple cultivars preserved in cryobank:

Bella di bosco, Biancone, Brut e bon, Campanin, Canada
ruden, Decio, Durello, Ferrocesio, Mela pedicini, Paradiso,
Rosa, Rosa gentile, Rosato monfenera, Rosetta bianca,
Rosso Str. Francese, San Baril, San Piero, Segala.

o
= Bella di bosco [

Project is carried out partially with the support of
Ente Cassa di Risparmio di Firenze




Ancient cifrus germplasm

Cryopreservation of polyembryonic seeds for the duplication of the
Medicean collection of the Villa Reale Medicea di Castello in Firenze

e in azoto liquido) apre oggi importanti

alla g1 della i le. A -196°C, infatti, le
cellule vegetali omrano In uno stato di quiuunu assoluta”, in quanto tutte le
eazioni fisiche e II‘IM peraltro, se le cellule

nalita. Obiettivo del p tto & la di una CRIOBANCA d
- semi a tutela dell’ antico gumophsmn di agrumi della ‘Villa Medicea di Castello’.
- La collezione & costituita da circa 500 esemplari di agrumi in grandi conche di tei

La collezione comprende accessioni di G ;
Citrus di importanza storica ‘e varieth dimensioni (alcune imponenti) ed eta, la cui origine risale al 1544 ad opera di Cosimo I° de’ Ilodlcl I.c

accessioni conservate nella Villa un

comprendente specie e varieta ornamentali di alto valore storico, difficilmente reperibili in altri contesti
R o s 1 1| o (quind; dI Gli sono sotto costante “rischio” di perdita della
C. aurantium ‘Turcicum salicifolia’ (c), il
c (@, il C. b a di cui sono depositari, in quanto le piante soggiacciono alle insidie di eventi climatici

mon ‘Peretta’, il C. aurantium 'Bizzan straordinari (quali le gelate tardive), atti vandalici o possibili infezioni di patogeni.
a
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C. lumia *Pyriformis’

C. volkameriana
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Villa Medicea di Castello in Florence |

One of the villas of Florence which
belonged to the Medici Family

The collection was initiated
by COSIMO I° de’ MEDICI
in the XVI® century

600 ACCESSIONS
some of them unique
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Current projects

« Agreement CNR/IBE-Ferrero-Battistini Vivai

B Development of cryopreservation of Corylus spp.
<" Doaa Elazab Elkassas

« Agreement with CAV-Center for Nursery Activity
of Faenza, Italy

E} Development of dormant-bud protocols for
the duplication of obsolete fruit germplasm

« LIFE4FIR Project: preservation of the endangered
species Abies nebrodensis from the Madonie

Park, Sicily

B Establishment of a seed-bank and a cryobank
for the conservation of Abies nebrodensis




Development of dormant-bud protocols for
the duplication of obsolete fruit germplasm

Protocols of DBT
developed for
accessions of:

v Apple

v’ Plum
v Cheny

(no results with pear
and peach)

Protocols effective with
buds from screenhouse,
i.e., subjected to mild winter
temperatures (never < 0°C)




Decisive in situ and ex situ sirategies to secure the critically endangered Sicilian fir,
LU CE RSN | IFE18 NAT/IT/000164 ‘LIFE4FIR’

Abies nebrodensis: it is an endemic conifer, presently
30 trees in a small area of the Sicily region, IPAIE
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h‘thly endangered ]

species, included in the,
IUCN red list -




Decisive in situ and ex situ strategies to secure the critically endangered Sicilian fir,
LUICLCEICECUEENE | |FE18 NAT/IT/000164 ‘LIFEAFIR®

Today, the residual population of the Sicilian Fir consists
of only 30 adult trees and is highly threatened by:

~
7Y




Main objective of:the project LIFE4FIR:

@To limit the risk of extinction by improving

conservation and developing a model of protection
/ of the-species:

© to promote the ex situ conservation by mea

Specific actionss .
of the creation of a D BANK.

to protect the remaining trees
directly in their natural habitat

B o in¢rease the genetic dlver51ty
f e progen -
ly promoting
xg breeding °

[ween
in{\viduals




LUICLCEICECUEENE | |FE18 NAT/IT/000164 ‘LIFE4FIR

The Seedbank and Cryobank of the MAN (Museum
of Abies nebrodensis) in Polizzi Generosa, Sicily

In Cryobank:

I Decisive in situ and ex situ strategies to secure the critically endangered Sicilian fir, ér

v’ Excised embryos
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Final considerations

« The dormant-bud technique is the best approach
for the cryobanking of fruit species, when chip-
budding is the used grafting technique of the
species (e.g., cannof be applied to olive).

Nodal microcuttings can be collected also from
frees that have been subjected to mild winter
temperatures.

The LIFE4FIR European Project is a good example
of application of cryobanking to a critically
endangered species, Abies nebrodensis.

« Networking is strategic for cryobanking!



The CRYOBANK at the CNR-IBE, Institute
of BioEconomy of Sesto Fiorentino (Firenze)

—
. IBE, Istituto per la BioEconomia ;

- CRIOBANCA

~ Conservazione di germoplasma vegetale
in azoto liquido (-196 €)
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