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Study of the genetic and physiological control of
juvenility in plants
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Session: Improving plant product quantity and quality
Developmental biology
The juvenile phase (JP) of vegetative growth can be defined as the early
period of development during which the plants are incompetent to initiate
reproductive development, and they are effectively insensitive to
photoperiod. It is during the adult phase of vegetative growth that the shoot
apical meristem acquires the competence to respond to floral inducers
required for the transition to reproductive phase. The juvenile to adult
transition within the vegetative phase is associated with several
physiological and biochemical markers whilst very little is known about the
molecular mechanisms involved in this process. Significant advances in our
understanding of the genetic control of developmental transitions derive
from studying the vegetative to reproductive phase change in Arabidopsis.
During this transition, FLOWERING LOCUS T (FT) protein, an output of
the photoperiod pathway, acts at the apex in concert with the FLOWERING
LOCUS D transcription factor, resulting in floral initiation.
Here we exploit Antirrhinum and Arabidopsis as model systems to
understand the genetic and environmental factors that regulate the floral
incompetence during JP. We approached this by hypothesizing that plants
are florally incompetent during their JP due to inactivity of the photoperiodic
floral induction pathway, FT protein is not translocated to the apex or that
the apex is incapable of responding to FT.
A physiological assay has been developed in Antirrhinum that allows the
length of the JP to be measured. Irradiance has been found as a key modifier
of the length of JP; reduced light levels prolonged juvenility. The effect of
irradiance on carbohydrate accumulation and its effect on the juvenile to
adult transition within the vegetative phase were studied in Antirrhinum.
HPLC analysis indicates a correlation between limiting photosynthetic
assimilates and transition within the vegetative phase. Furthermore,
experimental data suggest that a carbohydrate threshold level may be
required before plants undergo a transition from a juvenile to an adult phase
of plant development. Studying the effect of CO2 on the length of the JP
further confirms the linkage of the length of JP and assimilation availability.
Using the physiological assay to determine the length of juvenility in
Arabidopsis, differences in JP length in Col-0, Ws-4 and Ler have been
revealed. Col-0 was found to have the shortest JP length. Moreover, by using
this assay with defined mutants, it was possible to identify genes involved in
regulation of the vegetative phase transition in Arabidopsis.
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