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Abstract

Estimations indicate an increase in the food production by the 2050, of which around 50% will occur in developing coun-
tries. In turn, it has been shown that the global area dedicated to irrigated crops has had an increasing trend of 1.3% per
year, and also the milk production has been increasing with an average of 2.2%. Therefore, from the production side,
greater pressure is expected on the natural resources that support it, and in particularly, it has been argued that there will
be a great limitation to the fresh water accessibility, and, an enormous pressure on the water quality given the increasing
pollution. In this way, and given the role that agricultural and livestock systems play in the Uruguayan economy, emphasis
has been placed on the long-term sustainability of this resource (among others). Therefore, the general objective of the
work was to make an environmental biophysical estimation of certain variables: water footprint, ecotoxicity in water and
eutrophication potential, in agricultural and livestock systems under different scenarios of productive intensification. In
particular, it was analized two contrasting cases of agricultural intensification: an agricultural system of grains with and
without irrigation; and dairy systems under different management strategies. For this, blue water footprint, ecotoxicity,
nutrient balance and eutrophication potential models were applied for six farms - rainfed and irrigated soybean and maize
production, and for 277 dairy systems. Despite the observed trend, there were no statistical differences between the irri-
gation and rainfed technologies for grain systems technologies. Although, soybean production had greater repercussions
than the corn production due to the insecticides used. On the other hand, greater environmental impacts per hectare were
observed as the productive levels of the dairy farms increased, however, this was not presented in a linear way given the
quantity and type of inputs used, and because the proportion of pastures and concentrates to feed the livestock that's tilts
the balance in favour or against the quality of the water. Finally, the use of indices constructed from certain environmental
indicators turned out to be a useful tool to evaluate impacts considering the different trade-offs involved.
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Resumen

Se espera un aumento en la produccién de alimentos para el 2050, donde alrededor del 50% ocurriria en los paises en
desarrollo. A su vez, el &rea global dedicada a los cultivos bajo riego ha tenido una tendencia creciente a nivel mundial
de 1,3% anual, y la produccion de leche ha venido en aumento con un promedio de 2,2%. Por lo tanto, desde el lado de
la produccion se prevé mayor presion sobre los recursos naturales que la sustentan, y particularmente la restriccion en el
acceso al agua dulce seré cada vez mayor, y su calidad se vera cada vez mas comprometida por enfrentarse a mayores
presiones por contaminacion. De esta forma, y dado el rol que los sistemas agricolas y ganaderos ejercen en la economia
de Uruguay, esta tesis pone énfasis en la sostenibilidad del agua como recurso a largo plazo. Se planteé como objetivo
general del trabajo efectuar una estimacion biofisica ambiental de ciertas variables: huella hidrica, ecotoxicidad en aguas
y potencial de eutrofizacidn, en sistemas agricolas y ganaderos bajo diferentes escenarios de intensificacién productiva.
En particular, se buscé analizar dos casos de intensificacion agropecuaria contrastantes: un sistema agricola de granos
con y sin riego; y sistemas lecheros bajo diferentes estrategias de manejo. Para esto se aplicaron modelos de huella
hidrica azul, ecotoxicidad, balance de nutrientes y potencial de eutrofizacion para seis predios con produccién de soja y
maiz en secano y bajo riego, y para 277 sistemas lecheros. Para los sistemas de grano a pesar de advertirse una ten-
dencia, no hubo diferencias de impacto ambiental entre las tecnologias de riego y secano. La produccidn de soja presentd
mayores impactos ambientales que la de maiz debido a los insecticidas empleados. Para los predios lecheros, se obser-
varon mayores impactos ambientales por hectarea a medida que aumentaban los niveles productivos, sin embargo, esto
no se presenté de forma lineal. La proporcidn de pasturas y concentrados para alimentar al ganado es un factor determi-
nate de la cantidad y el tipo de insumos empleados, afectando la calidad del agua. Finalmente, el uso de indices inte-
grando varios indicadores ambientales resultd ser una herramienta Util para evaluar impactos considerando los diferentes
trade-off implicados.
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