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Treatment with [ Encapsulation

PVS2 solution -dehydration
Droplet \\ / Encapsulation
methods -vitrification

Dehydration + slow
cooling (1AC/h)

Dormant
(winter) buds

XYONIC AXES,
POLLEN

Lambardi e De Carlo, 2009. Italus Hortus.
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«Dormant>» or«wintéeer» buds? The ambiguity of'thee ternm
«dormant: budse €.€ e . é e é e

f’j the technique is named «cryopreservation
| of dormant buds», referring to the fact
the buds are collected! in wintetr;

but, in fruit growing, the term «dormant » {

refers to the physiological statussoffaa bud |

| that is not mduced to sprout yet; : g&
hence the « dormant bud» is the bud oftInEe cur‘fmrt‘r season, used

for grafting in summer (July) and that will-sprout in the following

spring;

so, to avoid misunderstandings, it would be better to use the
— terminology «cryepreservationn of winter - buds».
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Tissue culture-based tedimigue: "vidiifidiariond of shoot tijps
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Towill L.E. e Ellis D.D., 2008. Cryopreservation of dormant

Cryopreservation Of dormant bUdS buds . In: Reed B.M. (ed) Plant  Cryopreservation . A Practical

Guide. Springer, New York, pp. 421 -442.

Uni- nodal segments

( 6 mi- sciongd )
cold hardened at 4°C
and dehydrated up to
aMC of 35 -26%

(6- 8 wks)

Slow cooling
upto -30°C
(- 1° C/hour)

Melo Rosa gentile

GM 58
26% LN

After 1 -2 wks

Il .
Thawing and
rehydration in
damp peat at
2°C (2 wks)

Melo San Piero
° GM 37

35% LN
w1

Rootétock: Malus floribunda , cv Radianw




1. Scion collection and cold- hardening A from the field

Apple production in Italy: > 2,2 mil tons (year 2023)
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458%

Scion wood collected from plants in the field (mid -
winter)
E
Scions wrapped in plastic bags and cold - hardened at
- 5° C (8 weeks)
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1. Scion collection and cold- hardening A from the screenhouse

C.A.V. ONGOING PROJECTS

Digital Droplet PCR

- canditate plants

- latent pathogens
- higher Sensitivity
- in house

Next Generation Sequencing NGS

- prescreening on candidate plants

- all viruses and viroids in one shot
in outsorcing

- faster rele

IBE, Istituto per la BioEconomia

anurseries CRIORANCA

Conservazione di germoplasma vegetale
[r— in azoto liquido (196 C)

Cryopreservation of «pre-base» mother plants

- collaboration with CNR 7 IBE

- back-up copy of obsolete and low interest
accessions

apple, plum, cherry, pear

@ Consiglio Nazionale delle Ricerche

Istituto per la BioEconomia -
Dipartimento di Scienze Bio Agroalimentari attivita




From the field rom the screen - house

@ Consiglio Nazionale delle Ricerche c

Istituto per la BioEconomia B

Dipartimento di Scienze Bio Agroalimentari attivita
vivaistiche

"Pre- base" apple plants
preserved in screen - house at
the CAV.

Winter collecti
B e o it e Temperatures only occasuonally

ning at -5°C (8 wks)
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scion sections were collected from vigorous 3- to 6-year-old trees
of each accession at the end of a 72-h period when orchard ambient
temperatures remamed <0 °C . Of the 64 accessions sludlcd 51

Ors met‘e aI 1998 J AmeSOC Hort. STt




2. Scion sectioning and cold desiccation

E
Scions cutinto 35 - mm nodal sections, with one bud (micro - scions), and desiccated
at - 5°CuptoaMCof25 -30% (14 - 40 days)

Cold desmcamnm




3. Moisture content determination A by weighting segment samples

E Barbara M. Reed
Moisture content is determined every week i ... ..
(Inltla”y)’ then every 2 _ 3 days PI :" /\: Cryopreservation of Dormant Buds
\ by weighting a sample of 5 segments %3&:? |
1 / y @ ”ﬁ T W DI
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_ (Fresh wt — Oven dry wt) w10

MC Fresh wt

0

The average MC of the five twigs becomes the predicted MC of the second
5-twig sample. A predicted oven-dry weight for each twig of the second
5-twig sample is calculated:

Predicted Oven dry wt = Fresh wt x (1 — (MC/100))

The second 5-twig sample is kept on the cafeteria tray with the rest of the
twigs of that cultivar at —5°C. Individual twigs of the second sample are
weighed every 2-3 days and their current MC is calculated as such

(Fresh wtg,y x— Predicted oven dw) y

MCyayx =
e Fresh wigay «

100




3. Moisture content determination A by Moisture Analyzer

E
Moisture content is determined every week (initially), then every 2
Moisture Analyzer

- 3 days by

- N\
N
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Weight of 5 segments & - 5g
Temperature halogen lamp: 200 °C
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Time: 15 - 20 min
Drying programs: fast - drying
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4a. Slow cooling, cryopreservation Lhawing and reh

E
Desiccated micro - scions double wrapped in aluminium foil and plastic film to Lt
avoid futher desiccation and keptat 8 5° C until used. T\a




4b. Slow cooling, cryopreservation , thawing and rehydration

E 08.00: - 6°C

Micro - scions (still wrapped in  alluminium foil) placed in  cryobox and 09.00: - 7°C
cooled in a controlled rate freezer at -1°C/hfrom &°Cto 830°C 10.00: - 8°C
_ _ = 11.00: - 9°C

Micro - scions keptat  d30° C (24 h) 12.00: - 10°C

1300 2C

14.00:; - 12°C
Sequence of s o0 N

temperature A 1600:-14C

_ 17.00:; - 15°C
reduction 18.00: - 16°C
19.00: - 17°C
20.00: - 18°C
OVERNIGHT
08.00: - 19°C
09.00: - 20°C
10.00; - 21°C
11.00;- 22°C
e - 23°C
13.00; - 24°C
14.00:; - 25°C
16.00: - 26°C
17RO0%-27°C
18.00:; - 28°C
19.00:; - 29°C
20.00: - 30°C
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4c. Slow cooling, cryopreservation , thawing and rehydration

E
Cryoboxes quickly removed from the blast chiller and immersed in LN
E
Cryobox rewarmed at4 °C (24 h)
E
Micro - scions rehydrated at 2  ° C in damp peat moss inside plastic
containers (2 weeks) /
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5. Grafting by chip- budding or T- budding

Rootstocks grafted with rehydrated buds (2 buds per

E

roostock ) by chip

of T - budding (late spring)

A verticol cut obout
25cm (lin) long is
stock.

A horizontai cut is made
through the bark about
one - third the distance
around the stock. The
knife is given o slight
twist 10 open the two
flaps of bark

INSERTING THE BUD INTO THE STOCK
u adl The shieid

\ piece is inserted
by pushing it Y

‘downwaord under

the two fiops of L.‘

bark: b il the horizontal
cuts on the shield
and the stock are
even.

The bud union is-
then tightly tied
with some

wrapping materiol.

PREPARING THE STOCK

A cutis made ata
45° angle about 1/4
through the stock.

Front view

About 2.5 cm (1 in,)
above the first cut a
second is made going
downward and inward
until it connects with
the first cut.

PREPARING THE BUD

The cuts removing
the bud from the
bud stick are made
just as those in

the stock.

The lower cut is made
about 0.6 cm (1/4 in)
below the bud.

A second cut is made
about 1.3 cm (1/2 in.) above
the bud coming downward
behind the bud and con-
necting with the first

cut permitting the

removal of the bud piece.

|
Front view Side

rAppearance of bud and
stock ready to be placed
together.

Bud chip is finally
wrapped with plastic
tape.

T- budding

Chip
budding
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6. Post- budding operations and assessment of plant regrowth

E
Grafted plants, kept in greenhouse, untied and cut about 50 mm above
the grafted buds after 2 - 3 weeks
E
Grafted plants cut just above the top - grafted bud
E
Assessment of bud sprouting and plant regrowth (summer)

ECP/GR

Melo San Piero |
* GM 37
30% LN



Some results A buds from trees iIn the field ( year 2011) ;
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