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ABSTRACT

The use of indicators is a powerful tool to evaluate the changes in the natural resources quality and the
agro-ecosystem sustainability, since they integrate information about of functional, ecological,
productive, social and economical aspects, in different temporal and spatial scales. In this study
indicators were evaluated at two levels: (1) soil and (2) agro-ecosystem in a well-drained savanna of
Venezuelan Central Plains. Soil physical indicators related to erosion, structure stability and water
movement processes; soil chemical indicators related to soil fertility, and soil biological indicators related
with the microbial populations, decomposition and mineralization processes, were determined using
principal component analysis (PCA). The variables were evaluated in different periods of productive
process during six years, in eight agro-ecosystems of maize-livestock, which consider the follow
combination of cover crops associated to maize and P sources: (i) Brachiaria dictyoneura and
Centrosema macrocarpum, (ii) P as 100% phosphoric rock, P as 50% phosphoric rock and 50%
diammonium phosphate, P as 25% phosphoric rock and use of biofertilizer (native mycorrhiza) and
without fertilization. The reference values were estimated for natural savanna. These evaluations were
made during the study time, with the intention that the changes observed and detected by indicators, were
produced by the management and not by the climatic effect. On the other hand, evaluations of
sustainability were made in each agro-ecosystem of maize under different combinations of cover crops
and fertilizers. Ratio cost/benefits, cultivate production, animal production, acceptation grade of
smallholder farmers in three communities were considered. The sustainability of the agro-ecosystem was
evaluated by means of the integration of information among socio-economical indicators and the
resources quality of the subsystems: soil, cover crops, maize and livestock, quantified during six years.
According to PCA, the soil physical indicators were the micro porosity and saturated hydraulic
conductivity. As soil chemical indicators were chosen the pH and organic matter. These indicators
discriminated among the different combination of managements (cover crops and type of fertilization)
and they had a good correlation with the soil physical indicators. Basal respiration (CO,), microbial
metabolic quotient, celulolitic and fungi populations were selected as soil biological indicators. All these
parameters are economical and very simple to measure. They give information about the ecological
function of the biogeochemical cycles in the agro-ecosystem evaluated. Association of maize with
Centrosema resulted in a lower sustainable system compared with Brachiaria independently of the
fertilizer type used. In spite of using a leguminous crop (Centrosema), the agro-ecosystem sustainability
was affected; especially in the animal and cover crops subsystems, due to a lower meat production and
the cover crop biomass.
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