Jim Bidlack - BIO 3024
PLANT PHYSIOLOGY Lecture 24 - Photomor phogenesis

Definition and importance of photomor phogenesis

A. Morphogenesis - development (origin) of form
B. Photomor phogenesis - control of mor phogenesis
C. Examples of photomor phogenesis
1. Chlorophyll production stimulated by light
2. L eaf expansion promoted by light
3. Stem elongation inhibited by light
4, Root development promoted by light
D. Pigmentsinvolved with photomor phogenesis
1. Phytochrome (red and far-red)
2. Cryptochrome (violet and blue)

Phytochrome - " a bluish-green plant protein that, in responseto variationsin red light, regulatesthe

growth of plants"

A. How doesit work?
P, ========—==—= > P, > physiological response
B. What does phytochrome look like?
1. Open tetrapyrrole - isomerizes when wavelength shifts
C. How are physiological responsesinvoked?
1. Possible mechanisms: assume phytochrome is membrane bound
a) Contral of activetransport via AT Pase
b) Control of membrane-bound hormones (i.e., gibberellin)
C) M odulating activity of membrane-bound proteins
Resear ch per spective - phytochrome and calmodulin
A. Calmodulin - Ca?*/calmodulin complex activates various enzymes....calmodulin roleis not
completely worked out.
1. Current research (Bossen, Kendrich, Kreig, Stenz, Wong, etc)
a) Phytochr ome changes membrane characteristics
b) Causesa changein [Ca?']
C) Calmodulin gets activated and causes a physiological response

Application: factorsaffecting branching

Genotype - breeding for more compact plants

Growth hormones - gibberllin (internode elongation) and auxin (apical dominance)
Temperature- higher temper atur e decr eases branching

Water and minerals- change leaf/stem ratio

Clipping or grazing - stimulates branching (remove apical meristem)

Light & plant density - morelight givesmore branching

OMMUO®»

Photoperiod - longer photoperiod gives L ESS branching (dueto timing of light and bud dor mancy)



