Critiques

1. Wardle, D.A. 1998. A more reliable design for biodiversity study? Nature 394: 30.

2. No critique published.

3. Huston, M.A. 1997. Hidden treatments in ecological experiments: re-evaluating the ecosystem function of biodiversity. Oecologia 110:449-460.

4. Lawton, H.H. et al. 1998. Biodiversity and ecosystem function: getting the Ecotron experiment in its correct context. Functional Ecol. 12: 843-856.

5. Huston, M.A. 1997. Hidden treatments in ecological experiments: re-evaluating the ecosystem function of biodiversity. Oecologia 110:449-460.

6. Aarssen, L.W. 1997. High productivity in grassland ecosystems: effected by species diversity or productive species? Oikos 80: 183-184.

Experiments
1. Naeem, S. and S. Li. 1997. Biodiversity enhances ecosystem reliability. Nature 390:507-509.

2. McGrady-Steed, J., P.M. Harris and P.J. Morin.1997. Biodiversity regulates ecosystem predictability. Nature 390: 162-165.

3. Naeem, S. et al. 1994. Declining biodiversity can alter the performance of ecosystems. Nature 368: 734-737.

4. Wardle, D.A., O. Zackrisson, G. Hörnberg, C. Gallet. 1997. The influence of island area on ecosystem properties. Science 277:1296-1299.

5. Tilman, D. and J. A. Downing, 1994. Biodiversity and stability in grasslands. Nature 367: 363-365.

6. Tilman, D., Wedin, D. and Knops, J. 1996. Productivity and sustainability influenced by biodiversity in grassland ecosystems. Nature 379: 718-720.

Critique 1:
1. Species were randomly selected from a pool of species, for each replicate. However, at the highest diversity level almost all species from the pool were selected. Therefore, the high diversity replicates are more similar in composition to each other than the low diversity replicates. 

2. The measure(s) of variability used measure the degree of similarity between replicates.

3. Therefore, the reduction in variability with increased diversity could be explained simply by the way the experiment was set up, not by any causal link between biodiversity and ecosystem function. 

Critique 2:

1. The measure of variability used in this experiment combines differences within a replicate over time (temporal variability) with differences between replicates (spatial variability). Any difference between replicates may simply reflect difference in species composition.

2. The experiment was designed such that high diversity communities were more similar in composition than low diversity communities (even after the number of extinctions which occurred within the study). Thus, there may be a spurious correlation between the measure of variability used and species richness. 

Critique 3: 

The experiment is pseudoreplicated. Species diversity is the experimental treatment. “If the treatment is to be species number, then the replicates of each level of species number must be sets that differ in the identity of the component species. Multiple sets of species are not replicates with regard to species number, but are replicates for an experiment examining the properties of that specific set of species...As a result, the effect of the number of species present in each treatment cannot be distinguished from the effect of the particular species chosen for that treatment, and the results of this experiment cannot be generalized beyond the group of species that was used.”

Critique 4: 

1. The study makes use of a naturally-occurring gradient in species diversity. The areas with the lowest diversity tend to have the highest rates of ecosystem functions (e.g., respiration).

2. However, this is simply a correlation, and correlation does not equal causation. The same factor which causes low species richness may also cause the high rates of ecosystem function. 

3. Furthermore, species richness does not change randomly between high and low diversity areas. There are predictable changes in composition. Thus the effects are not due to diversity per se (which can only be reveled by experiments of randomly-assembled communities), but rather to differences in community composition. The effect “is due entirely to large associated changes in environmental characteristics across these [sites] and hence the type of plants growing there. Such observations tell us nothing about how ecosystem processes respond to changes in species richness within a habitat.”

Critique 5:

1. The researchers manipulated species diversity indirectly by a fertilizer: “The experimental treatment is presumed to be number of species...However, on closer examination it becomes apparent that the experimental treatments are actually varying levels of nitrogen addition, which caused variation in both net primary production and species richness.”  Higher diversity plots showed less change in response to a drought perturbation, and thus were considered by the researchers to be more stable.

2. Nitrogen addition can change the characteristics of the dominant species. “In addition to causing a reduction in species richness, the fertilizer addition may have also selected for species with lower root:shoot ratios, as well as caused a shift to lower root:shoot ratios within species. A lower root:shoot ratio would make plants more susceptible to drought, and is yet another factor confounding the analysis of these analysis.” 

3.  Furthermore, adding nitrogen shifts the limiting resource from nitrogen to water. “The high nitrogen-high biomass plots had variable biomass production because of the high variability of their primary limiting resource (water). These high biomass plots also had low diversity, presumably because of the intense competition associated with their higher productivity...Because diversity was reduced by the same experimental treatments (nitrogen addition) that shifted resource limitation from nitrogen to water and increased variability in net primary production, there appeared to be a positive relationship between species diversity and stability. However, this was a spurious correlation, not a causal relationship. The treatment levels of species diversity were simply another response to the hidden treatment (nitrogen addition), not the cause of the observed biomass response.”

Critique 6:

1. The researchers assembled communities of differing diversity by randomly selecting species from a species pool. The species pool included a number of highly-productive, deep-rooted species.

2. The more species randomly selected to form a community, the more likely such a highly-productive species will be included in a community.

3. Therefore, the probability of including a highly-productive species increases with diversity. Such a species “can be expected to utilize nutrients more completely and hence dominate the less productive species within mixed-species plots.” Inclusion of a highly-productive species is predicted to dramatically increase the productivity of a community. “Hence the relationship between diversity [and] productivity... reported by [] may be an artifact”.

(Note: this effect was later coined “the sampling effect” or “selection effect”).

