Jim Bidlack - BIO 3204

PLANT PHYSIOLOGY Lecture 17 - Thermodynamicsand Water Potential

Ability to perform work

A. GibbsFreeEnergy AG
B. Want:  AG tobenegative
System and surroundings
A. System: part of particular interest
B. Surroundings: stuff around the system (environment)
L aws of thermodynamics
A. First Law: conservation of energy
1. AE =Q - W, whereE =energy, Q = heat absorbed by system, and W =work done by
system
B. Second Law: entropy
1. ASq gem ASqroundings > 0 fOr spontaneous process
C. CombineLaws
1. AG= AH-TAS, where G =freeenergy, H = changein enthalpy (work done by the

system, or PAV), T istemperature, and Sisentropy (disorder)

2. AG =-RTInK,, where G = freeenergy, R isa constant, and K, isthe equilibrium
constant
D. What doesit all mean?
1 Conservation and disorder
Water movement and ther modynamics
A. How doeswater move? From high potential to low potential
1. Water movesfrom

high activity to low activity

high temperatureto low temperature

high pressuretolow pressure

high chemical potential to low chemical potential

high gtolow @
B. M easurement of water potential (@)
1. = &+ &+ &+ &, (water potential = pressure+ osmotic + gravitational + matrix
potential)
a) Pressure - for ce caused by pressure
b) Osmotic - influenced by solute concentration
C) Gravitational - dueto gravity
d) Matrix - forces of absorption and capillarity
C. Calculation of water potential
1. What'simportant? .... pressure and osmotic
2. Calculating osmotic water potential

@ =-miRT, wherem = molality, i = ionization constant, R isa constant, and T is
temperature



