Questions for Sarah Hobbie, discussion in EEB 4/5068, 14 April 2009


Questions synthesized for discussion

Review article, “Effects of plant species on nutrient cycling”, 1992, TREE 7(10):336-339.
Mechanism Details
1) The review mentions that labile carbon is transported down to the roots and to mycorrhizae and soil microbes. What are the major forms of carbon transported? Are they similar across taxa or guilds (herbaceous, woody, graminoid)? 

2) What is meant by “efficiency in their nutrient use”? (e.g., right-hand column, pg. 336). Does it mean storing acquired nutrients for a longer time or using them efficiently for their growth, maintenance, and so on?
3) Besides abscission, what are ways in which plants lose their nutrients?
4) Do you have a sense of which is the most important driver of microbial activity in Minnesota boreal communities? Is it litter quality (C:N), mean annual temperature, length of growing season?

5) Physiologically, what is the importance of plant-available calcium? Does the emphasis on calcium concentration at the system level stem from microbial community requirements?
Community Succession & Feedbacks
1) Positive feedbacks appear to move systems along trajectories resulting in either extreme nutrient depletion or enrichment. Do some ecosystems move from these extremes back to conditions of moderate nutrient levels? If so, what causes this shift? If not, why do such shifts not occur? 
2) Positive feedbacks help high-nutrient habitats to stay that way, but nutrient levels in low-nutrient soils will continue to decline. Are there strategies that can help improve the nutrient quality of poor-nutrient soils, especially in terms of managing plant species composition?
3) The review gives examples of herbivory affecting interspecific competition within the plant community (moose in boreal forests, snow geese grazing on sedges, prairie dogs on grasslands). Is it common that community composition is strongly altered by plants’ response to herbivory and resulting impact on nutrient cycling?

4) Related to (3), How might investigators tease out the effects of nutrient dynamics from those of intensive disturbances, as drivers of community change? (The example of intensively grazed grasslands converting to shrublands)   
Mycorrhizae – Function
1) The association of plants with mycorrhizae has been shown to affect rates of nutrient cycling. Do slow and fast-growing plants associate with different types of fungi? For example, do slow-growing plants tend to be associated with fungi that have a low nutrient requirement or provide fewer benefits to the plant?
2) (Right hand column, p. 337) “Mycorrhizae greatly enhance the ability of plants to acquire nutrients, especially when carbon is abundant relative to soil nutrients.” Why do soil carbon levels affect the symbiosis? 
3) (Left column, p. 338) “Much of the below ground C allocation in low-nutrient environments supports mycorrhizae.” Is this directly by giving the fixed carbon to the mycorrhizae for their own growth or because below-ground allocation of photosynthate increases the root area available for colonization by mycorrhizae?
4) Do tree species producing lower-quality litter form associations with different fungi than species producing higher-quality litter? In other words, are there tight associations between tree species and fungi species?

Experiment & results paper, “Tree species effects on decomposition and forest floor dynamics in a common garden”, 2006, Ecology 87(9):2288-2297

1) What proportion of forests (globally) have earthworms involved in leaf litter decomposition? And how often are the earthworms present sensitive to Ca concentration (like Lumbricus terrestris)?
2) What was the rationale behind using A. pseudoplatanus in the “Common Plot” and “Common Substrate” experiments? (as opposed to using one of the other species).

3) What is the rationale for the length of time between litter bag harvests?   

4) Are closed- or open-canopy systems likely to be more heavily impacted by earthworms?

5) Has work been done on other soil/decomposer macrofauna such as termites to determine if they play a role similar to that of earthworms.
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