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Introduction

The Rio de la Plata grasslands is one of the largest grassland areas of the world, which covers the Pampas Region in Argentina, Uruguay, and the Campos Region in Brazil. Livestock production is an important economic activity and natural grasslands is the main source of energy for livestock. Grasslands species diversity is high and community composition is spatially heterogeneous at the landscape scale due to natural factors, like topography and soil, and managerial factors. It is necessary to develop simple diagnosis tools, to be used by managers and assistants without profound botanical knowledge. In this sense grouping plant species into non phylogenetic groups having similar responses to environmental factors and producing similar effects on ecosystem processes [START_REF] Gitay | What are the functional types and how should we seek them?[END_REF] allows replacing species diversity into functional diversity. Functional groups are built by functional traits, which are measurable variables related directly or indirectly with plant basic processes [START_REF] Lavorel | Predicting changes in community composition and ecosystem functioning from plant traits: revisiting the Holy Grail[END_REF].

The selection of proper functional traits according the ecosystems processes of interest is critical for a useful classification. "Soft" traits are easy measurable and useful indicators of "hard" traits. Specific leaf area (SLA) and leaf dry matter content (LDMC) indicate plant resource utilization strategies, leaf tensile strength (LS) indicates the fiber content which affect plant nutritional quality and is related with decomposition rate, while leaf N content (N) indicates preference by herbivores and is related with nutrient turnover (Diaz et al., 1999). All this functional traits allow characterizing species by its forage value.

The plant functional approach appears as an interesting tool to study grasslands in the Río de la Plata grasslands. It would allow to develop tools for diagnosing grassland condition, to assess the impact of grazing strategies on grassland functioning and to make managerial decisions. Besides, the high specific diversity and the co-existence of C3 and C4 species make these grasslands particularly interesting to test the plant functional approach. The objective of this work was to characterize dominant perennial grass species in a sub-region of the Río de la Plata grasslands covering Entre Ríos (Argentina) and Uruguay, grown in semi-controlled conditions, by its functional traits. Grass species will be grouped by their similarities in four functional traits (SLA, LDMC, LS and N) related with habitat preference and useful to assess forage value. The result of this descriptive work will be the basis for the application of the simplified method for characterizing grasslands at paddock scale [START_REF] Theau | Une méthode simplifiée de relevé botanique pour une caractérisation agronomique des prairies permanentes[END_REF].

Materials and Methods

The work was done in the National Institute of Agricultural Technology experimental field located in Concepción del Uruguay, Entre Ríos, Argentina. 45 native perennial grass species collected in the area near the experimental field. On may 2011, individuals of each species were placed into three pots and grown without water and nutritional restrictions. Plant functional traits for all the individuals were evaluated between the 18 of October and 17 of November. For SLA, LDMC and N 20 leaves of each species were evaluated and 5 leaves for LS. SLA and LDMC were measured according the protocol proposed by [START_REF] Cornelissen | A handbook of protocols for standardised and easy measurement of plant functional traits worldwide[END_REF]. LS was evaluated on the central section of leaves by using the same device than used by [START_REF] Cruz | Typologie fonctionnelle de graminées fourragères pérennes : une classification multitraits[END_REF]. N was evaluated by a CHN analyzer. After scaling data by its standard deviation, a hierarchical clustering method was done, using the Euclidean distance and the Ward clustering method. Then species groups were selected. Differences in the mean value for the functional traits between groups were evaluated by a re-sampling with reposition procedure (1000 iterations). Data analysis was performed by the R software (R Development Core Team, 2011).

Results and Discussion

SLA and LDMC ranged between 6 and 34 m 2 .kg -1 and 198 and 445 mg.g -1 , respectively, and were negatively correlated. Values for both traits were similar than previously reported values for fertilized species growing at field conditions under large grazing history [START_REF] Cruz | Typologie fonctionnelle de graminées fourragères pérennes : une classification multitraits[END_REF]. LS ranged between 0.1 and 3 MN.m 2 and was positively related with LDMC, while N ranged between 1.57 and 4.77 mg.g -1 and was positively associated with SLA.

Four functional groups were selected based on the hierarchical clustering (Table 1). Functional traits associated with plant resource utilization strategies allowed to separate three groups. The group A, which presented the higher SLA and the lower LDMC, could be associated with a resource capture strategy, the groups C and D, which presented the lower SLA and the higher LDMC could be associated with a conservation strategy, while the group B presented intermediate values for both functional traits. With respect to forage quality, the group A presented the higher leaf N and the lower LS, so that could be associated with high nutritive value. Between groups B, C and D there was no difference in N, while LS was different for all the groups allowing separating the groups and D in terms of quality.

Table 1: Average LDMC (mg.g -1 ), SLA (m 2 .kg -1 ), LS (MN/m 2 ) and %N for the species of the four functional groups (A, B, C and D). Distinct letters indicate significant differences between groups (p < 0.05). Species names for each group are listed below the table and the photosynthesis syndrome is indicated in brackets.

Species from the groups A and B have a lower tissue density and a higher foraging quality, which is associated to rich environments and high growing and turnover rates. Within groups A and B there are the species with vegetative propagation, that are good colonizers (i.e.

C. dactylon) and that have excellent foraging value due to their high productivity and nutritional quality (i.e. Paspalum sp.). In contrast, species from the groups C and D have a higher tissue density and a lower quality, which is associated with poor environments and low growing and turnover rates. Species from groups C and D have a lower foraging quality. Utilization of these species by cattle is restricted to the regrowth period, when quality is still acceptable. At later stages, species are consumed only under high stocking rates. Some species (i.e. A. lateralis, M. macra) once installed, are hardly controllable through grazing due to animal rejection.

One aspect of the value-of-use which is not expressed by the classification obtained is the seasonality of the production. It can be observed by the inclusion of cold season (C3) and warm season (C4) species in all the groups, although, the group D is formed mainly by cold season species. This inability of the classification in separating cold and warm season species indicates that the photosynthetic syndrome does not imply differences in leaf density and quality, summarized by the four functional traits evaluated. The inclusion of functional traits like flowering date and leaf phenology could help to discriminate groups of species expressing growth seasonality, which is an aspect agronomically relevant.

Conclusions

45 native species were classified into four functional groups. Groups represented differences of species on growth strategies and forage quality. The group A included species with a resource capture strategy, the groups C and D included species with a resource conservation strategy, while the group B included intermediate species. Forage quality of species decreased from groups A to D, according to an increase in LS and a reduction in N. The inclusion of new functional traits could help to form groups expressing other important aspects of the value-of-use of species, like phenology.