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Innovative irrigation strategies for rice in the Mediterranean areas

Olfa Gharsallah1

, Arianna Facchi

1

, Gerard Arbat

2

, Sílvia Cufí

2

, Francisco Ramírez de Cartagena

2

,

Marco Romani

3

, Michele Rienzner

1

, Darya Tkachenko

1

, Concepcion Mira

4

, Isabel Pedrosa de Lima

5

,

José Manuel Gonçalves

6

, Abdrabbo Shehata Aboukheira

7

, Saad Shebl

8

, and Melih Enginsu

9

1

Dipartimento di Scienze Agrarie e Ambientali - Produzione, Territorio, Agroenergia (DiSAA), Università degli Studi di Milano

(UMIL), Via Celoria 2, 20133 Milan, Italy (olfa.gharsallah@unimi.it)

2

Department of Chemical and Agricultural Engineering and Technology, Universitat de Girona, Carrer de Maria Aurèlia

Capmany, 61, 17003 Girona, Spain

3

Ente Nazionale Risi, Centro Ricerche sul Riso (ENR-CRR), Strada per Ceretto 4, 27030 Castello d'Agogna PV, Italy

4

TEPRO Consultores Agrícolas SL, Avda. San Francisco Javier 24, 41018 Sevilla, Spain

5

University of Coimbra, MARE – Marine and Environmental Sciences Centre / ARNET – Aquatic Research Network, Rua Luis

Reis Santos, 3030-788 Coimbra, Portugal

6

IPC-Instituto Politécnico de Coimbra, Escola Superior Agrária de Coimbra, 3045-601 Coimbra, Portugal

7

National Water Research Center, Delta Barrage, Kaluobiya, Egypt

8

Agricultural Research Center, Dokki, Giza, Egypt

9

Black Sea Agricultural Research Institute, PK.39, Samsun - Türkiye

Rice is the world's most important food crop, as it is a staple food for more than half of the world's

population, and the global demand for rice is expected to increase. More than 1,000,000 hectares

in the Mediterranean basin are devoted to rice cultivation. The most important producing

countries are Italy (IT) and Spain (SP) in Europe (over 310,000 ha), and Egypt (EG) and Turkey (TR)

among non-EU countries (over 600,000 ha). In the Mediterranean region, rice production is of

great socio-economic and environmental importance, as rice is often a crucial product for internal

consumption and export, especially in Egypt, where it is considered strategic for food security.

Despite of this, the peculiar flooding conditions in which rice is traditionally grown lead to the use

of huge water volumes, as well as to the potential release of greenhouse gases and pesticides into

the environment. For this reason, the introduction of water-saving irrigation strategies could

reduce water consumption and decrease the harmful environmental impacts associated with rice

flooding, while maintaining yield and rice grain quality.

In the context of the MEDWATERICE project (https://www.medwaterice.org/; PRIMA-2018),

alternative irrigation methods to WFL were tested in case studies implemented in five

Mediterranean countries (Italy, Spain, Portugal, Turkey, Egypt). Irrigation strategies for each CS

were selected with the support of local Stake-Holder groups and applied in experimental fields

measuring/estimating all the water balance terms on a daily basis. Wet seeding and alternate

wetting and drying (AWD), dry seeding and delayed flooding (DFL), reduction of inlet/outlet

discharges (WIR), a better control of ponding water level through automated gates (DFL-aut),

hybrid irrigation (HYBRID), sprinkler irrigation (SPRINKLER), surface drip (DRIP) and subsurface drip



irrigation (SDI) were implemented for at least two years in the period 2019-2021 alongside the

traditional WFL, to investigate their environmental and economic sustainability and social

acceptability.
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