Control of bolting and flowering in
sugar beet
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Early flowering in sugar beet

Troubles:

Lower yield
Difficult harvest

Increases seed dispersal (“wild beet”)
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Photoperiodic control of flowering

Pharbitis, short
day plant . Arabidopsis, long
- . dayplant
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Vernalisation

Vernalised
cauliflower plant

—

cauliflower plant
grown 5 years in a
heated greenhouse

flowering
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Vernalisation in sugar beet

Sugar beet plants require vernalisation
Temperature:  8°C

Lenght: ~ 7099

Early flowering

Spring sowing (4-6 leaves stage)
Fall sowing

Temperature:  3-5°C

Lenght: few days
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L ow temperaturesin southern Italy
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M olecular

biology of
flowering
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Transition from vegetative to flowering meristem
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Transition from vegetative to flowering meristem
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The ABC model
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The ABC model

Positive interaction between
genes coding for the same
function.

A genes and C genes compete

and the expression of one class

excludes the expression of the
other class
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The ABC model
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Physiology and genetics of flowering in sugar

beet
VERNALISATION LONG DAY
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Early flowering in sugar beet

induction

Gibberellis

Flower differentiation
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Hor monal modulation of flowering
Gibberédllins
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Hor monal modulation of flowering
Gibberédllins
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Gibberellins and flowering

vernallsatlon { Li ; Long day

gibberellins
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Gibberellinsand flowering
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vernahsatlon Long day

gibberellins

bolting and flowering are distinct processes
(bolting without flowering is possible)
GA;induces bolting

(without vernalisation and long day conditions
GA; cannot induce flowering

(unless vernalisation and long day conditions
occur)

i \.n.:""‘l \ HJI]I["“ H]IIH‘F'iHI'i' (Margara 1960)
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Gibberellinsand flowering

1

in Lolium temulentum:
GA;® flowering induction

GA,+GA,® differentiation
(King et al., 2001)

In Vitis vinifera
gibberellins inhibit
flowering
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Gibberellinsand flowering in sugar beet
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Fitoregolatori eprefioritura
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VERNALISATION FLOWERING
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_ INHIBITION OF
Scuola Superiore A SYNTHESIS
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CONCLUSION:

Selection of CV with lower tendency to
early flowering

|dentification of genes responsible for
the vernalisation response
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