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Programme 

 
 

1. Official opening. Course presenta�on, objec�ves, par�cipants & working approach (1 h) 
2. Conceptual frameworks and indicators (5 h) 

2.1. Defini�ons and scope of INM in rela�on to soil fer�lity management, plant nutri�on 
and sustainable agriculture.  

2.2. Nutrient cycles (N, P, K and micronutrients) at plot, farm and territory scales. Nutrient 
balances.  

2.3. Performance indicators: NUE, PUE, KUE, par�al factor produc�vity and surplus 
indicators.  

2.4. Guided debate & case study: Are indicators opera�onal in Mediterranean systems?  
3. Soil, organic mater and microbiology (7 h) 

3.1. Soil health implica�ons in the Mediterranean region linked to INM. 
3.2. Physical, chemical and biological proper�es of Mediterranean soils: determina�on and 

relevance to nutrient dynamics (texture, density, CEC, pH, salinity, carbonates). 
3.3. Role of organic mater in reten�on, buffering, aggrega�on and water holding capacity.  
3.4. Microbial communi�es as drivers of mineralisa�on, solubilisa�on, immobilisa�on and 

stabilisa�on; func�onal groups.  
3.5. Guided debate and group work: Biology or chemistry as the limi�ng factor in each 

context?  
4. Plant nutri�on and plant-microbe interac�ons (6 h) 

4.1. Nutrient pathways from soil to plant.  
4.2. Transport, assimila�on and remobilisa�on of nutrients within the plant; primary and 

secondary metabolic pathways.   
4.3. Rela�onships between mineral nutri�on, enzyme ac�vity, carbon and nitrogen 

alloca�on under Mediterranean stress. 
4.4. Plant-microbe interac�ons: rhizosphere, root exudates, beneficial symbioses and 

metabolic plas�city.  
4.5. Guided debate: bios�mulants, stress tolerance and efficiency gains through bio�c 

interac�ons.  
5. Water–nutrient–climate interac�ons (5 h) 

5.1. Coupling between irriga�on, soil water status, nutrient mobility and crop uptake 
(rainfed and irrigated systems).  

5.2. Leaching, vola�lisa�on, denitrifica�on and runoff under variable rainfall, fire and 
extreme events.  

5.3. Fer�ga�on, deficit irriga�on and precision water-nutrient tools and management; 
climate change impacts and implica�ons for INM.  

5.4. Guided debate and case study: water-nutrient management strategies under 
Mediterranean condi�ons.  

6. Organic resources, circularity, methods and case studies (6 h) 
6.1. Organic resources: types, quality and nutrient content (manure, compost, green 

manures, biosolids, digestate). Contribu�ons to soil.  



6.2. Circular nutrient management: logis�cs, variability, contaminants, sanitary risks and 
territorial strategies. Energy and circularity.  

6.3. Methods and tools in INM research: long-term trials, tracers and isotopes, omics, 
modelling and decision-support tools.  

6.4. Final debate: Mediterranean case studies, final synthesis, poli�cal perspec�ve (future 
and challenges), evalua�on and course closure. 
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