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4.Relevance of the topic and state of the art:  

Rice is the world’s most important food crop, because it is a staple food for more than half 

of the world’s population and the world demand for rice will increase by approximately 24% 

over the next 20 years [Nguyen and Ferrero, 2012]. Rice is cultivated over about 1,300,000 

ha in Mediterranean countries [FAOSTAT, 2016]. Although in the Mediterranean region it 

is currently concentrated in specific areas, rice production has a great socio-economic and 

environmental importance due to the fact that it is an important staple food for some 

countries, for the high quality of rice produced, and for its role in the maintenance of 

biodiversity (many important rice areas are in river deltas, estuaries or coastal wetlands or, 

however, part of protected ecosystems such as the EU Natura-2000 network). The most 

important rice-producing EU countries are Italy and Spain in Europe (72% of the EU 

production; 345,000 ha).  

Traditionally, rice is grown in paddies flooded from before sowing to before harvest, thus it 

requires much more irrigation water than non-ponded crops [Cesari et al., 2016; Cesari et al., 

2017; Facchi et al., 2018]. Under flooded conditions, significant amounts of nutrients may 

be lost by leaching and runoff during the cropping season, with important implications on 

water quality [Katoh et al., 2004]. Like other important cereals, rice requires a great amount 

of chemicals, represented especially by fertilizers and pesticides, which can lead to water 

pollution in a peculiar environment like paddy. Water management has been recognized as 

one of the most important factors that affect greenhouse gas emissions from paddy fields; in 

particular, rice paddies are considered one of the most important sources of atmospheric 

methane (CH4), producing about 5-20% of the total emission from anthropogenic sources 

[USEPA, 2006] and approximately 30% of the global agriculture CH4 emissions.  

Mediterranean rice agro-ecosystems are nowadays facing numerous problems, such as the 

need to integrate irrigation requirements with water resource availability, the protection of 

the environment, the need to ensure an adequate income for rice producers, the impossibility 
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of being introduced in agricultural areas characterized by a limited water availability despite 

the fact that rice consumption in the Mediterranean basin is presently increasing, the lack of 

specific studies conducted in Mediterranean countries taking into account environmental and 

socio-economic peculiarities of these areas. Due to these factors, the introduction of water 

management practices alternative to continuous flooding is highly required to enhance water 

use efficiency and safeguard environmental quality in Mediterranean rice agro-ecosystems. 

However, these practices must be tested and adapted to country-specific conditions. 

 

5.Layout of the project (draft) 

 5.1.Materials & Methods: 

The project MEDWATERICE (‘Towards a sustainable water use in Mediterranean rice-

based agro-ecosystems’) was selected and funded under the PRIMA Program-Section2-

2018. The MEDWATERICE Consortium consists of 11 Partners from 6 Mediterranean 

Countries (IT, ES, PT, EG, TR, IL) and includes universities, research centers and private 

companies. MEDWATERICE aims at exploring sustainability of innovative irrigation 

options, in order to reduce rice water consumption and environmental impacts, and to extend 

rice cultivation outside of traditional paddy areas to meet the escalating demand. Case 

studies will be conducted in pilot farms of the countries involved in the project. Alternative 

irrigation methods to be tested will be tailored to local conditions using a participatory 

action research approach through the establishment of Stake-Holder Panels (SHPs) in each 

country, which will include regional authorities, water managers, farmer associations and 

consultants, and private companies involved in the rice production chain. For each irrigation 

approach, innovative technologies and the most appropriate rice varieties and agronomic 

practices will be adopted to minimize impacts on yield quantity and quality. Data collected 

at the farm level will be extrapolated to the irrigation district level to support water 

management decisions and policies. Indicators for quantitative assessment of environmental, 

economic and social sustainability of the irrigation options will be defined. The participation 

of SHPs in the project is expected to improve the transfer of project’s results to the 

agricultural sector and decision makers. 

Prof. Facchi is the Coordinator of the MEDWATERICE project, which will start on 1st April 

2019 and will last for 3 years. The research activity of the PhD student will be developed 

within the context of this international project.  

 5.2.Schedule and major steps (3 years): 

The PhD program will be articulated in the following main tasks: 

1. Collect and harmonize existing data regarding irrigation consumption and environmental 

impacts of rice cultivation in the main rice producing countries of the Mediterranean area 

(Year 1) 

2. Identify major problems affecting rice production in Italy, and select the most 

appropriate irrigation solutions (technologies and practices) to be experimented; this task 

will be conducted through the involvement of a Stake-Holder Panel including the National 

Rice Research Center, regional authorities, irrigation water managers, rice farmer 

association and consultants, rice millers and other private companies involved in the rice 

chain (Year 1) 

3. Evaluate the impacts of the selected irrigation options, through field experiments 

eventually supported by agro-hydrological models. Environmental sustainability (including 



water efficiency) and on the on-farm economic balance for the different irrigation options 

will be quantified (Years 1, 2) 

4. Upscale the on-farm water use efficiency and environmental impact of alternative 

irrigation management options to the irrigation district level, by using an appropriate agro-

hydrological model (Years 2 and 3) 

5 Define and apply an appropriate techno-economic, social and environmental impact 

indicator set, to evaluate the overall sustainability of the different rice irrigation options, 

identify the barriers to their adoption and propose actions to overcome the obstacles; this 

will be achieved by involving the Stake-Holder Panel identified at the beginning of the PhD 

project (Year 3) 

 

 

6. Available funds (source and amount) 

RISTEC “Nuove tecniche colturali per il futuro della risicoltura” (Regione Lombardia, PSR 

Operazione 1.2.01, ottobre 2017 – marzo 2019), amount for DiSAA: 210,000.00 euro. 

MEDWATERICE “Towards a sustainable water use in Mediterranean rice-based agro-

ecosystems” (PRIMA Program-Section2-2018, aprile 2019 – marzo 2022), amount for DiSAA: 

200,000.00 euro. 
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