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GENERAL PRINCIPLES
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Survival of plant cells below their melting point

xAmorphousness Ice crystals
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Apple twig (LT ïSEM)

glass

1 mm
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Physiology of bud survival ex situ
Ăthermal strategyñ 

ÅExtracellular freezing

ÅExtraorgan freezing

ÅSupercooling (limit to ~ -40 ÁC)
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Extracellular & Extraorgan freezing

Damage
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dead
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Extracellularfreezing& supercooling

GrapevinePeach
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Cryopreservation induction of glass formation

ÅPhysical pretreatment

dehydration

freezing/warming rate

ÅCryoprotectant pretreatment
sugars, polyols, hydrophilic proteins,é



OPTIMAL ORCHARD SAMPLING

Training School on Dormant Bud Cryopreservation, 21-23 May 2024, Faenza, Italy 11



Sampling conditions
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Å Optimal conditions

Å Date ïDecember - February

(ecodormant)

Å Temperature ïlonger period of subzero temperatures

Å Keeping ïtemperature -4 ÁC

Å Suboptimal conditions

Å Hardening of plant material



Blue honeysuckle sampling
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Mendel University Agriculture Enterprise in Ģabļice, Czech Republic
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Blackcurrant sampling

Pavel Res Farm, Bratkovice, Czech Republic.
With the mythical Czech mountain yƝp on the horizon.



Course of apple shoots endodormancy
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Endodormancy - 'Ġampion'
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Course of apple tree low temperature survival
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Nontreated buds - 00/01
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FROST DEHYDRATION

&
THERMAL CHARACTERISATION
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Course of frost dehydration 
dormant raspberry buds - different seasons
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Thermal characterisation of dormant raspberry buds
Differential Scanning Calorimetry (DSC)
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Phase transitions during dehydration
dormant raspberry buds
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WC=26.3%
AW=0.87
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AW=0.83
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Regeneration of dormant raspberry buds 
after dehydration
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Willamette

WC=20.8%

Sanibelle

WC=19,9%

54 days of dehydration
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Dormant raspberry buds ïdehydration settings

ÅDetermination the óbreakpointôin the dehydration curve (WC/aw - approx. 0.9)

ÅCorrelation the crystallized water amount with the dehydration curve

ÅDetermination the suitable dehydration range - ñdehydration windowñïaccording to the regeneration
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Amount of crystallized water in dormant fruit tree buds 
DSC melting peak integration - warming

DSC pan with
apple bud

Non-dehydrated

Dehydrated

Over-dehydrated

WC 30%
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Onset of crystallization peak in dormant fruit tree buds 
DSC melting peak - warming

DSC pan with
apple bud

Non-dehydrated

Dehydrated

WC 30%


