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Saline Agriculture: from doom and gloom to 
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Back to June 2012…
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Source: Glenn, E.P., Brown, J.J. and Blumwald, E., 1999. Salt tolerance and crop potential of halophytes. Critical reviews in 
plant sciences, 18(2), pp.227-255.

Source: https://en.wikipedia.org/wiki/Salt_tolerance_of_crops
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Natural resources degradation when 
using saline water for irrigation  
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Salt-tolerant cereals, vegetables 
etc.

Halophytes

Sustainability factor improves… 

- Lower water salinities
- More productive soils 

Inland areas
- High water salinities
- Less productive soils 

Halophytes

- Coastal areas



Implementation farms in Abu Dhabi 

Source: Lyra, D.A., Lampakis, E., Al Muhairi, M., Tarsh, F.M.B., Dawoud, M.A.H., Al Khawaldeh, B., Moukayed, M., Plewa, J., Cobre, L., Al Masjedi, O.S. and Al Marzouqi, K.M., 2021. From Desert Farm to Fork: Value Chain Development 
for Innovative Salicornia-Based Food Products in the United Arab Emirates. In Future of Sustainable Agriculture in Saline Environments (pp. 181-200). CRC Press.



What is happening in the soil salinity after irrigating with saline water? 

Source: Lyra, D.A., Lampakis, E., Al Muhairi, M., Tarsh, F.M.B., Dawoud, M.A.H., Al Khawaldeh, B., Moukayed, M., Plewa, J., Cobre, L., Al Masjedi, O.S. and Al Marzouqi, K.M., 2021. From Desert Farm to 
Fork: Value Chain Development for Innovative Salicornia-Based Food Products in the United Arab Emirates. In Future of Sustainable Agriculture in Saline Environments (pp. 181-200). CRC Press.



Source: Al-Tamimi, et al. 2023. Drainage, salt-leaching impacts, and the growth of Salicornia bigelovii irrigated with different saline 
waters. Agricultural Water Management, 289, p.108512.

For example: a salt loading of 75 kg m- 2, 
would result in an annual salinity rise of 
2.6 dS m- 1 y- 1 for an aquifer of saturated 
depth of 100 m. 
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- Selecting suitable irrigation systems
- Proper drainage 
- Precision tools to support irrigation 

scheduling sustainable water management 
such as “Irriweb” and others 

- Soil management (adding compost, green 
manure, mulching, gypsum etc.) 

Source: https://www.fao.org/documents/card/en/c/cc4200en

https://app.agri.gov.il/AnswerApp/
https://answerapp.agri.gov.il/
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- Why should I purchase a 
halophytic product or the 
produce from a salt-
tolerant crop? 

- What is the nutritional 
value? 

- What is the 
yield and profit? 
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- Why should I purchase a halophytic product or the produce from a salt-
tolerant crop? 

C O N S U M E R 
S
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C O N S U M E R 
S - What is the nutritional value and palatability 

features? 

Source: Hammami, Z., Mahmoudi, H., Al 
Janaahi, A. and Singh, R.K., 2024. Evaluation 
of date palm fruits quality under different 
irrigation water salinity levels compared to the 
fruit available in the market. Frontiers in 
Sustainable Food Systems, 7, p.1322350.
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Source: Hammami, Z., Mahmoudi, H., Al Janaahi, A. and Singh, R.K., 2024. Evaluation of date palm fruits quality under different irrigation water salinity levels compared to 
the fruit available in the market. Frontiers in Sustainable Food Systems, 7, p.1322350.
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High salt content in halophytes 

Source: Panth, N., Park, S.H., Kim, H.J., Kim, D.H. and Oak, M.H., 2016. Protective effect of Salicornia europaea extracts on high salt intake-induced vascular dysfunction and hypertension. International 
Journal of Molecular Sciences, 17(7), p.1176.

Trans-ferulic acid

Source: Zhang, S., Wei, M., Cao, C., Ju, Y., Deng, Y., Ye, T., Xia, Z. and Chen, M., 2015. Effect and mechanism of Salicornia bigelovii Torr. plant salt on blood pressure in SD rats. Food & function, 6(3), pp.920-
926.

97-99% NaCl
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F
A
R
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S

- What is the yield and 
profit? 

- Proper salt-tolerant germplasm
- Landraces / local varieties salt-tolerant 
- Molecular breeding programs to accelerate the 

development of salt-tolerant varieties
- Package of best management practices  
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Crops adapted to salt-affected areas

SA practices might enhance crop salt tolerance:
• Start with healthy seedlings (plants more sensitive in early stages)

• Mulching, compost, right fertilizers, rotations...

• Heat and salt tolerant crops (ECe 2 –15 dS/m) for the dry season
• Rice paddies into quinoa/wheat/amaranth fields?
• Salt tolerant & high yielding varieties of vegetables:
carrots, potatoes, cabbage, red beet, atriplex spp...

• Adapt crop cycles to seasonal fluctuations

• Possibility to produce off-season (profitably)



Crops/halophyt
es 

Intercropping

Source: Zhang, W.P., Surigaoge, S., Yang, H., 
Yu, R.P., Wu, J.P., Xing, Y., Chen, Y. and Li, L., 
2024. Diversified cropping systems with 
complementary root growth strategies improve 
crop adaptation to and remediation of hostile 
soils. Plant and Soil, pp.1-24.



 Salinity Tolerance Induced by Plant Growth 
Promoting Bacteria

Source: Peng, M., Jiang, Z., 
Zhou, F. and Wang, Z., 
2023. From salty to thriving: 
plant growth promoting 
bacteria as nature’s allies in 
overcoming salinity stress in 
plants. Frontiers in 
Microbiology, 14, p.1169809.
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Common Scientific language 
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Crop Salt Tolerance 

Based on “threshold-slope model” (Maas and Hoffman, 1977)

Water Soil 

Salinity  
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Soil analysis conducted in Uzbekistan 
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reaching

Scientific 

knowledge

FARMERS

Training in Uzbekistan 
18-22 March 2024

Training in Cabo Verde
2-4 April 2024
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A resource for all…

Dr. Francisco Pedrero
SalcedoDr. Bas Bruning

Dr. Tommaso Letterio

Dr. Ahmed Attia Dr. Marco Arcieri

Dr. Angelika Kaus

Dr. Gergely Tóth

… and the 
fruit of 
collaboration

Dr. Alon Ben-Gal

Dr. Fatma Rekik

Scan and follow:

• https://www.fao.org/wasag/working-groups/saline-agriculture/en/
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FAO/WASAG – Saline 
Agriculture Working group

1) Ahmed Attia, International Center for Biosaline Agriculture (ICBA)
2) Alon Ben-Gal, Agricultural Research Organization (ARO) - Volcani

Institute / Gilat Research Center, Soil and Water
3) Andres Parra Gonzalez, The Salt Doctors
4) Arjen de Vos, The Salt Doctors
5) Bas Bruning, The Salt Doctors
6) Dionysia-Angeliki Lyra, International Center for Biosaline Agriculture 

(ICBA)
7) Fatma Rekik, International Center for Biosaline Agriculture (ICBA)
8) Francisco Pedrero Salcedo, Spanish National Research Council (CSIC) / 

Applied Biology and Soil Sciences (CEBAS)
9) Gergely Tóth, Institute for Soil Sciences, Centre for Agricultural Research, 

Eötvös Loránd Research Network and Institute of Advanced Studies 
10) Henrik Aronsson, University of Gothenburg
11) Kate Negacz, Institute for Environmental Studies (IVM) at the Vrije 

Universiteit Amsterdam
12) Marco Arcieri, International Commission on Irrigation & Drainage (ICID)
13) Pedro Garcia García-Caparros, University of Almeria, Spain 
14) RK Singh, International Center for Biosaline Agriculture (ICBA)
15) Sharon Benes, California State University Fresno
16) Tim Flowers, University of Sussex
17) Tommaso Letterio, Italian Coordination Group / Consorzio Emiliano 

Romagnolo
18) Zied Hammami, International Center for Biosaline Agriculture (ICBA)
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1) Saline Agriculture (SA) has great potential with salinity emerging as increasing threat in many areas

2) SA requires SMART Approach: Structured - Multidisciplinary – Achievable – Realistic – Targeted 

3) SA is a package of: crops, BMP, environmental considerations

4) SA touches upon the whole value chain

5) Effective capacity building programs to support farmers on the ground on how to adapt to salinity 
and take the proper decisions when it comes to farming crops etc. 

7) Work ethics, team values, strong and visionary leadership  

6) Scientific clarity 



www.saline-agriculture.com          @FOSC_SALAD

Thank you!

This project is part of the programme of the ERA‐NET Cofund FOSC that 
has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 862555.

Dionysia Lyra, ICBA

Email: d.lyra@biosaline.org.ae
Contact details:+971565052479
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