Are plant traits useful as predictors of performance in grassland restoration?
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A meta-analysis of 25 experiments concerned with species-rich grassland restoration on ex-arable and agriculturally improved grasslands situated throughout lowland Britain was undertaken to assess different plant species performances in these restored vegetation communities (Pywell et al. 2003). A performance index was calculated for each of the 58 represented plant species (13 grasses and 45 forbs). This index was calculated for the first 4 years after establishment together with a chronological trend. 

Trait analyses supported all four hypotheses tested i.e. that the ability to establish and persist in restored vegetation communities requires: good gap colonization ability; strong competitive capability; ability to undergo vegetative regeneration; and, successful species are generalists associated with fertile habitats. Species showed large differences in performance, however grasses consistently out-performed forbs. There were few significant correlations between the performance of the grasses and traits, a reflection of their overall good performance in comparison with the forbs. 

Within the forbs, good establishment in the first year was linked to colonization ability or ruderality (i.e. a plant's ability to survive in disturbed conditions), percentage germination of seeds and autumn germination. However, traits linked to competitive ability, vegetative growth and seed bank persistence became increasingly important determinants of success over time. Species with generalist habitat requirements, especially those associated with fertile soils, performed increasingly well over time. This reflected the development of a closed vegetation structure in which the ability to grow vigorously and out-compete other established plants was important. Stress-tolerators (i.e. plants characteristic of nutrient limited conditions which compete for limited resources) and habitat specialists performed badly. This possibly reflected high residual soil fertility of restored grasslands and the lack of particular niche requirements of such species.
References

Pywell R.F., Bullock J.M., Roy D.B., Warman L., Walker K.J. & Rothery P. (2003) Plant traits as predictors of performance in ecological restoration. Journal of Applied Ecology, 40, 65-77. 

