Flowering Cues:
Plants have to coordinate the production of flowers to coincide with the best reproductive opportunities. 

How do plants know when to flower?  

The “photoperiod” is the most reliable indicator of 'time' of year.  
Photoperiod is the period of day light in relation to dark (night). 

How do plants detect the photoperiod?
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Phytochrome is a protein pigment that plants use to detect light. It is sensitive to light in the red and far-red region of the visible spectrum.

Phytochrome can take two isomertic forms:  
The Pr form: 

· “Phytochrome red”

· When Pr absorbs red light, it is converted to the Pfr form. 

The Pfr form: 
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“phytochrome far red”

· When Pfr absorbs far red light, it is converted to the Pr form 
· Darkness also causes Pfr to become Pr 

· The concentration of Pfr determines when flowering occurs…  

· Pfr acts by turning on or off the expression of genes that code for proteins related to flower formation.
So, the plant can depict the photoperiod using phytochrome.   How does this lead to flowering?

There are two types of plant responses to phytochrome.  They are called “Short Day Plants” and “Long day Plants”… although it’s actually the length of the NIGHT that matters!!!
· Short day plants (SDP) typically flower in the spring (tulips) or autumn (mums) when the length of day is short, although, more importantly, THE NIGHT IS LONG --- the length of night has to exceed a particular length before there will be flowering. 

· In day light, phytochrome red (Pr) is converted to phytochrome far red (Pfr). The conversion actually only requires a brief exposure to light.

· In the dark, Pfr is slowly converted back to Pr. A long night means that there is a long time for the conversion. 

· At the end of the long night period the concentration of Pfr is low.

· In SDP, low Pfr concentration is the trigger for flowering. 

· Long day plants (LDP) typically flower during the summer months of longer photoperiod, although, more importantly, THE NIGHT IS SHORT --- the length of night must be shorter than a critical length before there will be flowering.

· In day light the Pr is converted to Pfr (same is SDP)
· During periods when the day light period is long but the dark period is short, Pfr does not have long to breakdown in the dark. Consequently the concentration of Pfr remains high(er).
· In LDP, high Pfr concentration is the trigger to flowering.


http://glencoe.mcgraw-hill.com/sites/9834092339/student_view0/chapter41/animation_-_phytochrome_signaling.html
