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Sources – (1) Fitter, AH and RKM Hay. 2002.  Environmental physiology of plants, 3rd edition, Academic Press, London, chapter 3.  (3) Lambers, Chapin, Pons, Chapter 6.





Plant nutrient use


Nutrient requirements and use – Table 3.1, source 1





Plants regulate nutrient uptake and use and tissue concentrations are much less variable than availability in soil solution.  N:P is the least variable.  Table 3.2, source 1





Species differ greatly in response to nutrients  (Figure 3.3, source 1), but single nutrient additions may be misleading, because plants need a balanced supply.  





Storage and recycling – the capacity for storage of nutrients can be large in trees (evergreen conifers)—in the canopy.  The capacity for storage in wood is small.  Characteristics that promote high retention (evergreenness) also promote low decomposition and nutrient release.  Are trees nutrient reservoirs – to keep nutrients away from greedy microbes?





Components of the nutrient cycle: Figure 7.1 from Landsberg and Gower 1997.  Applications of physiological ecology to forest management.  Academic Press.





Controls on the stores and fluxes of nutrients


Amount and quality of biomass and demand (growth)


	Balance of nutrient supply - Waring and Runing, page 110


Allocation to different plant parts with different metabolic activity and nutrient contents


Amount and quality of litter


Climate and soil environment


Rooting depth


Soil type and parent material





Nutrient movement in soil


Concentration of nutrients in soil solution is very low and it is a very small pool compared to stocks in the soil itself and in plants.  Supply rate, not concentration, is important.  Soil solution concentration is largely buffered by ions absorbed on the soil surface, but the supply of nutrients released from decomposition is important in the long run.





Nutrients move via diffusion (very slow (mm/day!) and only effective over short distances) down concentration gradients caused by roots and bulk flow (movement of nutrients dissolved in water) via water potential gradients caused by transpiration – Table 3.5, source 1.  [Discussion – role of transpiration in nutrient uptake, and tradeoff between nutrient uptake and water use efficiency]





Plant nutrient uptake


Absorption of nutrient ions from the soil solution is generally an active process that requires energy to move ions against chemical or electrochemical gradients.


Absorption versus concentration is similar to Michaelis-Menten:


           v = Vmax * Cext/(Km + Cext)


Plants regulate ion uptake


