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Strategy for the development of barley

breeding lines with improved cold tolerance
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Plant Response || Results
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Genotypes
(110 lines)
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Growth stages
(seedling:
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Strategy (con’t)

- > Tolerance mechanisms

¢ Permit the plant to
withstand low temperature

> Acclimation
¢ Alter their physiology
in response to low temperatures




Acclimation and Freezing Shock: Temperature variation

—  Thermostat — Sensor

Temperature variation
during cold acclimation

=  Thermgstat = Sensor
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Temperature variation
during freezing shock
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Responses of barley seedlings to cold
acclimation and freezing shock

Cold acclimation promotes resistance
to frost
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Frequency of genotypes after cold acclimation
Cold acclimatian  freezing shock
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Rating scale

0 =no frost damage
1 = damage on coleoptyl or leaf tip

2 = coleoptyl or one leaf completely frozen

3 = coleoptyl + one leaf or two leaves

completely frozen

4 = plant almost completely frozen except
for coleoptyl or small regrowth
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Disease severity: rating scale

45

30

15

ou U8

pberta  HENNENENEEN EEEEVENE EEVNEER FPRE-AGBRRTRR - UNER EEEN

Innovates

Technology
Futures

3d£youdg Jo Louanbaayg




Photochemical efficiency measured with chlorophyll fluorescence
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Photochemical efficiency measured with chlorophyll fluorescence

= Quantitative measure of
é photochemical efficiency (F,/Fy,)
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Development of RILs with improved cold tolerance

F, 5 lines segregating for growth habits
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Crosses between winter and spring malting barley
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Cross# Female Parent1

Male Parent2
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Association mapping analysis

v' Number of SNPs = 7864

v Phenotypic traits
v Fo (Minimum fluorescence yield of PS II
v FM (Maximum fluorescence yield of PS 11
v FV (Variable fluorescence yield of PS II)
v FV/FM ( Maximum quantum yield of PS II)
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