USD United Statas Departmeant Of Agriculturs
ﬁ Agricultural Research Service

Phenotypic deconstruction of
dormant bud winter hardiness

Xl International Conference on Grapevine

Breeding and Genetics

Université de Bordeaux
7/15/2018-7/20/2018

Jason P.Londo and Alisson P. Kovales




Cold Hardiness: phenotyping 6-8 months of non-visual physiology

Key Aspects:

Cane, Trunk, Phloem, Xylem,
Cambium, Compound Bud

Cold Hardiness: minimum
temperatures do not breach bud’s 11°C
defenses. Buds track temperature.

Dormancy is critical: must be induced
to gain cold hardiness, maintained to

revent damage.
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Timing is everything.
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Phenotyping dormant bud cold hardiness
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Tracking Bud Survival
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 Budsdo not gain maximum hardiness unless the winter conditions are severe.
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* Thetype of winter determines bud cold hardiness: strong environmental component
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 Phenotypingthe entire winter is logistically challenging, we need to deconstruct the

responses.



LTE (°C)
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Acclimation:
Gaining Cold Hardiness

O - Changes in LTE based on

mean and oscillation.
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LTE (°C)
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Acclimation:
Gaining Cold Hardiness

O - Changes in LTE based on

mean and oscillation.
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o) T - Significantly different
between species.

Response

Strong
V. amurensis l
V. riparia
V. labrusca
V. cinerea o

V. vinifera

V. rupestris N S
V. aestivalis
V. vulpina Weak

Londo and Kovaleski 2017



Comparing cold hardiness response with

statistics based models

Measured LTE values °C

43 different Vitis riparia
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I Londo and Kovaleski 2018: in review
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All V. ripariarespond to temperature fluctuationsin the
same way. Dormancy induction may modulate max LTE?



Deacclimation:
Chilling and Losing Cold Hardiness
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Chilling accumulation increases rate of deacclimation
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Deacclimation and Chlllmg Deacclimation rates at different
chilling and temperatures
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What does this have to do with phenotyping?

= N
= U N U

Deacclimation rate, °C/day
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Deacclimation potentialis
driven by chilling

Deacclimationrateis
temperature specific

New high-throughput
phenotypes for mapping
populations



Deacclimation rate in 4 mapping families at15°C
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Phenotypesin action: Integration of o,

and 2, predict cold hardiness
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Phenotypesin action: Integration of o,

and 2, predict cold hardiness
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Combining these two traits
increases prediction ability and can
be usedto help map the traits.
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Summary

* Understanding the complexity of the cold hardiness trait:

 Temperature variationis a strong contributor to acclimation ability
- species level trait.

Dormancy induction may determine max potential LTE
- new phenotype goal.

Deacclimation rate and potential is key to predicting frost risk and budbreak
- genotype level trait.

Development of high(er)-throughput phenotyping for cold hardiness

Ongoing development of a model for predicting behavior
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