Ecosystems II – Nutrient cycling

1) [image: image1.emf]The productivity of any ecosystem is regulated by herbivory, climate, and the availability of limiting nutrients such as P, N, Si, and Fe.

2) Studies of nutrient cycling characterize the flows of these nutrients among the living and non-living components of ecosystems. The biota play an enormous role in nutrient availability to plants in nearly all ecosystems.

3) Key physical processes regulate the rates and locations of nutrient cycling in different ecosystems. Thus, the characteristics of nutrient cycling differ dramatically among ecosystem types (e.g., aquatic versus terrestrial) and among climatic conditions (e.g., temperate versus tropical). 

4) The nitrogen cycle is arguably the most complicated nutrient cycle because N can be found in such a wide variety of chemical (oxidation) states. The largest reservoir of nitrogen is in the atmosphere as gaseous N but this form is not available for uptake by most primary producers.

[image: image2.emf]Nitrogen fixation is the process whereby bacteria and cyanobacteria convert N2 into ammonia that is then biologically available for other organisms. Most N fixation is accomplished by either bacteria that are symbiotic with plants, or by cyanobacteria in aquatic (especially freshwater) ecosystems. Because N fixation is an energetically expensive process, N-fixers are often outcompeted by competitively dominant species as biologically active N pools build up in ecosystems. N generally limits the productivity of marine and terrestrial ecosystems. Why?

5) The phosphorus cycle is far simpler than the nitrogen cycle, largely because it isn’t involved in all of the oxidation-reduction reactions that N is. The ultimate source of P is the lithosphere (rocks) and there is essentially no atmospheric source of P except for particulate matter blown off of the ocean and terrestrial ecosystems. P generally limits the productivity of freshwater ecosystems. Why?

6) Nutrient cycling in terrestrial ecosystems is particularly dependent on decomposers that process detritus and release nutrients that would otherwise be locked up in dead organic matter. Excretion and egestion by consumers also contributes substantially to nutrient cycles in terrestrial ecosystems.

7) [image: image3.emf]In terrestrial ecosystems, most nutrient cycling occurs in soils. The specific recycling rates and chemical transformations depend on a variety of conditions including water availability, temperature, oxygen concentrations, and which organisms (decomposers) are present.

8) Mycorrhizae are plant-fungi mutualist associations that enhance nutrient recycling to plants in terrestrial ecosystems. They are especially important at enhancing plant growth on nutrient-poor soils.

9) Vegetation and soil fertility are involved in intricate feedback cycles. For example, nutrient rich soils support productive, lush vegetation communities. However, if plants are removed from such ecosystems, much of the nutrients can be rapidly lost from the ecosystem through leaching. Organic matter produced through primary production from plants forms the organic component of soils. Plants also retain nutrients within the soils of ecosystems.

10) Successional processes in plant communities have very important effects on the development of nutrients in soils. Nitrogen fixers such as alder are often the first to colonize newly disturbed soils that are N poor and often P rich. These plants and their microbial associations build up soil N levels to the point where later successional species that require high soil N concentrations can invade. These late successional species often outcompete the N fixers (after they have done their work for the ecosystem!).

11) Nutrient recycling in aquatic ecosystems mostly involves the transfers of nutrients out of sediments and deep water layers into surface water layers where there is enough light for photosynthesis to occur (photic zone).

12) [image: image4.emf]Marine ecosystems are most productive in regions where upwelling brings nutrient rich water to the surface. 

13) Excretion and egestion by consumers (especially zooplankton) are the major sources of biologically recycled nutrients in aquatic ecosystems.

14) [image: image5.emf]Aquatic ecosystems thermally stratify which impedes the recycling of nutrients from deep water and sediments into the photic zone. The strength of this stratification varies with latitude and season.

15) The vertical distribution of primary producers reflects a balance between light and nutrient availability. In nutrient rich waters, light becomes limiting because of self-shading by algae.

16) Seasonal changes in solar radiation drive changes in thermal stratification, biological activity, and therefore, the concentrations of nutrients in aquatic ecosystems.

[image: image6.emf]
[image: image7.emf]
17) Lakes are generally P limited while oceans are generally N limited. Why?
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