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Abstract

Permanent grasslands represented a common type of land use in traditional northern Italian agriculture, but their total area has  
been consistently declining over the last 50 years, gradually being replaced by alfalfa meadows. The aim of this work was to  
obtain a comprehensive understanding of the ecological functions of permanent grasslands within the intensive agroecosystems  
of the Po valley. In particular we focused on the evaluation of the effects of permanent grasslands as producers of ecosystem  
services in terms of plant biodiversity and soil carbon in comparison with an alternative forage crop. The research was carried out  
in the Po valley (northern Italy), in two different locations: 1) northwest of Parma, in the heart of the Parmesan cheese district; 2)  
northeast of Modena. Six permanent grasslands and four arable fields in the Modena and Parma provinces (northern Italy) were  
characterized in terms of soil carbon stock and plant biodiversity. A total of 118 vascular plant species were recorded (86 in the  
Modena sites and 87 in the Parma sites). The organic carbon stored in the upper 50 cm of permanent grasslands soil was, as  
average of the two areas, 178 t ha, which was significantly larger than the 101 t ha obtained for arable lands. Most floristic  
biodiversity was concentrated in the permanent grasslands (59.2 species per field) while the cultivated sites showed a drastic 
reduction of species number (11.5 species per field).  The results demonstrated the importance of permanent grasslands as a 
potential  carbon  sink  of  atmospheric  CO2,  and  as  biodiversity  ‘hot  spots’  within  a  floristically  impoverished  intensive  
agroecosystem.  These ecosystems are  able  to  successfully combine agricultural  production,  carbon storage and biodiversity  
conservation, supporting distinct ecological features within a uniform agricultural ecosystem.
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