
PHYTOCHROME (PC)



Lettuce seed germination is a typical photoreversible 
response controlled by phytochrome.  Red light
promotes lettuce seed germination, but this effect is 

reversed by far-red light.













Phytochrome holoprotein, showing the various functional domains: The 

chromophore-binding site and PEST sequence are located in the N-

terminal domain, which confers photosensory specificity to the molecule 

that is, whether it responds to continuous red or far-red light. 

The C-terminal domain contains a dimerization site, a ubiquitination site, 

and a regulatory region. The C-terminal domain transmits signals to 

proteins that act downstream of phytochrome.







• The R:FR ratio and shading. An important function of phytochrome 
is that it enables plants to sense shading by other plants. Plants that 
increase stem extension in response to shading are said to exhibit a 
shade avoidance response.

• As shading increases, the R:FR ratio decreases. The greater 
proportion of far-red light converts more Pfr to Pr, and the ratio of Pfr 
to total phytochrome (Pfr/Ptotal) decreases.

• When simulated natural radiation was used to vary the far-red 
content, it was found that for so-called sun plants, the higher the far-
red content (i.e., the lower the Pfr:Ptotal ratio),the higher the rate of 
stem extension. Simulated canopy shading (high levels of far-red 
light) induced these plants to allocate more of their resources to 
growing taller. 

• This correlation did not hold for shade plants, which normally grow 
in a shaded environment. Shade plants showed little or no reduction 
in their stem extension rate as they were exposed to higher R/FR 
values.





ECOLOGICAL FUNCTIONS:

PHYTOCHROME SPECIALIZATION

• Phytochrome is encoded by a multigene 
family: PHYA through PHYE. Despite the 
great similarity in their structures, each of 
these phytochromes performs distinct 
roles in the life of the plant. 

• phyA:Type I 

• phyB,C,D,E: Type 2 

• phyA & phyB have mutually antagonistic 
roles





• like phyB, phyD plays a role in regulating leaf 

petiole elongation, as well as in flowering time . 

• Similar analyses support the idea that phyE acts 

redundantly with phyB and phyD in these 

processes, but also acts redundantly with phyA 

and phyB in inhibition of internode elongation.

• phyC, phyD, and phyE appear to play roles that 

are for the most part redundant with those of 

phyA and phyB.  





Ion fluxes between the dorsal and ventral motor cells of 

Albizia pulvini regulate leaflet opening and closing.  






