Limiting processes of growth

As a result of the decreasing CO2/O2 ratio with increasing temperature, the

photosynthesis tends to be a limiting factor for growth at high temperatures, 

while at low temperatures dark respiration is the limiting factor. This 

relationship is easily seen by comparing the daily growth in leaf biomass as 

a function of temperature with the corresponding photosynthesis and

dark respiration.

Low temperatures (<15oC) dark (=growth) respiration is limiting

High         “           (>15oC) photosynthesis is limiting

Further, a close relationship is found between daily shoot elongation and daily respiration rates in spruce shoots and in elm and birch leaves at low temperatures.

The carbohydrates produced in photosynthesis are used for biomass synthesis, maintenance and for transport of ions (in roots) and photosynthates (in shoots) across membranes, i.e.

R = rm + cg x RGR + ct x TR                           where

rm = maintenance respiration

RGR = relative growth rate

TR = transport rate across membranes

