[image: image1.emf]ERIC ERIC

      HDD Equation Rationale
Brian Tunstall

Introduction

The following points could usefully have been included in the paper on phasic development in plants (Tunstall 2009)
Equation Rationale

The rationale for equation 1 derives from consideration of Figs 1 and 2.  Fig 2 indicates that the rate of aging per unit temperature decreases with increase in temperature.  In this situation the strong linear response of aging to temperature indicated in Fig 1 can only arise if the decrease in rate of aging is constant and does not vary with temperature.  
The factor F is the constant, and FT is the decrease relative to T.  The term 1 – F T is then the proportional increase in age per unit temperature, and (1 – F T) T the actual increase in aging.  T is the temperature above 6C.
Factors Affecting Aging
Use of HDD implies that only temperature affects plant aging.  This provides a good approximation for plants grown under normal conditions but is incorrect.  Observations on the rates of photosynthesis showed that plant development ceases when grasses are subject to severe water stress (the rate of photosynthesis per unit leaf area depends strongly on leaf age, being greatest in young leaves).  When physiological activity resumed after watering the age of the leaves was effectively the same as when the stress was initiated.

Plants can be maintained in a vegetative stage by removing flowers at some stage before anthesis.  For example, barley is often planted early and grazed to increase tillering and prolong the vegetative growth period.  With cell grazing, regular grazing maintains productivity by keeping plants in the vegetative phase. 
Stopwatch

The stopwatch is reset by temperatures going below 6 C, which is the vernalisation requirement.  It is started by a change in daylength but there is no physiological development below 6 C.  The rate of ticking depends primarily on temperature, and for temperatures above 6C the daily gain is closely approximated by the relationship (1 – F T) T where T is the level of temperature above 6 C.
The predicted zero aging at high temperatures appears to apply, as with the chardonnay grape variety ceasing growth when temperatures reach 32C.
Mitchell Resource Intelligence Pty Ltd

PAGE  
1
© ERIC 2009              www.eric.com.au


